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During the 19th century, the Ottoman Empire experienced an increased integration

into the world economy, primarily through the development of bilateral trade with

European markets. This study examines the determinants of bilateral trade of the

Ottoman Empire with its trading partners between 1878 and 1913 using a panel re-

gression framework. The results indicate that the GDP of trading partners, distance,

common borders, and the adoption of the metric system significantly affected bilat-

eral trade. In contrast, the GDP of the Ottoman Empire, trade agreements, railways,

and commercial ports had no statistically significant effects on the mentioned trade

relations.
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1 Introduction

Ottoman historiography is rich in terms of academic literature written on Ottoman

commercial relations and international trade with other countries. Interestingly enough,

most of these studies were devoted to the pre-19th century, while studies on this century

(when the boom in international trade took place) remained limited. In addition, the

majority of the existing literature handles the issue from an institutional perspective. In

this respect, the academic studies remained restricted to some specific topics, such as the

content and characteristics of commercial conventions (capitulations) that are granted to

the European countries (Kütükoğlu, 2013), custom regimes (Sahillioğlu, 1968), the role of

the dragomans, commercial envoys or traductors (Bağış, 1983), or the functions of the Port

cities (Keyder et al., 1993) in international trade.

Apart from the issue of the time, there is another considerable drawback in Ottoman

economic historiography related to the content of the studies. As a matter of fact, how

bilateral trade between the Ottoman Empire (hereafter OE) and its European counterparts

has been elaborated on in the literature, whereas the determinants of the scale of the trade
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have been neglected. Obviously, the role of the OE in global trade, as one of the important

(even though weak) economic and political actors of the time, deserves to be investigated

from an economic perspective. The OE not only served as a marketplace for European

industrial products but also played a crucial role in providing natural sources for the indus-

trialization attempts of the European nations. Furthermore, by the intensification of the

trade relationship with its European counterparts, Ottomans aimed to achieve economic

modernization. In this respect, understanding the autonomy of the Ottoman trade rela-

tions with the Europeans relying on numbers would be illuminating not only for Ottoman

but also for European economic history.

The reluctance of the Ottoman historians to focus on this issue may stem from the lack

of technical capability, such as econometric analysis and data wearing, and limitations of

collecting data for constructing time series that are essentially required. Today, not only in

the realm of economics but also in the field of economic history, econometric modeling has

improved, allowing us to raise questions that had not been asked before and analyze them

with contemporary techniques. In addition, thanks to digitalization technology, we are now

able to collect data from various historical documents, most of which are available online.

All such developments make us confident to question the true determinant of the Ottoman

trade with Europeans in the 19th century.

The integration of the OE into the world economy took place throughout the 19th cen-

tury. The OE engaged in the European market through the development of bilateral trade.

Historically, the increase in trade volume has been attributed to the intensification and lib-

eralization of world trade and the reduced cost of transportation. The economic involvement

of the Europeans took place via a series of trade agreements signed between the Sublime

Port and its European partners. Especially the one signed with the UK, namely the 1838

“Balta Liman Convention”, constitutes a milestone in this process. Between 1838 and 1841,

the OE signed similar agreements with France, Germany, Sweden, Norway, the Nether-

lands, Belgium, and Denmark (Kasaba, 1993, p. 50). After the 1830s, Ottoman trade with

European countries kept increasing. The volume of exports rose 3.3 times while imports

increased 4.6 times from 1840 to 1912. Meanwhile, the OE’s trade regime became one of

the most liberal ones among the world countries of the time (Geyikdağı, 2011, p. 25).

In fact, world trade experienced a boom in the second half of the 19th century. Due to the

intensification of international trade, flows of capital, and labour, the period between 1870

and 1913 is named as First Globalization Age by economic historians. Traditionally, the

increase in trade is associated with diminishing transportation costs and liberal commercial

policies, and/or the common currency effect (Estevadeordal et al., 2003).

In global literature, several studies examine historical bilateral trade flows (e.g., Eichen-

green & Irwin, 1996; Estevadeordal et al., 2003). However, empirical research on the OE’s

bilateral trade remained very limited. Hanedar (2016) estimated the effect of wars and

boycotts on bilateral trade using a gravity panel regression model between 1830-1913. His

findings show a significant decrease in trade volume because of wars and boycotts during

this period. Using a gravity model, Çetin (2019) showed that the Ottoman trade increases

with the economic size and decreases with the distance of the trading partner country. Sim-

ilarly, Li et al. (2019) scrutinized the market integration between the OE and its European

counterparts between 1469-1914 by testing for co-integration via Bayesian inference. In

their analysis, they conclude that the rising conflict between the European states and the

OE had negative effects on market integration during the second half of the 19th century.
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The abovementioned studies shed light on the development of Ottoman international

trade by focusing on different aspects. Still, a comprehensive analysis of the true determinant

of Ottoman international trade in the First Globalization Age has not been achieved. In

order to fulfil this gap in the literature, we aim to examine possible determinants of bilateral

trade of the OE with its trading partners during the 1878-1913 period using the Poisson

Pseudo Maximum Likelihood Estimator for the gravity equation. In this respect, our paper

contributes to the literature in several ways; (i) we extend the scarce empirical literature

on Ottomans bilateral trade by using a Poisson Pseudo Maximum Likelihood Estimator,

(ii) apart from previous studies, we include two different dummy variables, namely the

adoption of the metric system and the existence of a commercial port in the respective

trading partner, (iii) we employ various specifications to see the impact of variables on

trade flows in a comparative sense.

The structure of this article is organized as follows. Section 2 provides background

information about the OE’s bilateral trade. Section 3 indicates the data set and describes

the gravity model which we used in this study. Section 4 analyses the empirical results, and

Section 5 concludes.

2 Historical Background on the Ottoman Empire’s Bilateral Trade

One of the pillars of the OE’s classical economic mentality was “provisionizm”, which

refers to providing adequate subsistence that had to be guaranteed in İstanbul and other

big cities to ensure stability and avoid conflict in cities. According to this mentality, the

OE was traditionally inclined to encourage imports while it was more likely to restrict

exports. The provisionizm remained to be the prevailing paradigm in the Ottoman economic

Figure 1: Trade with main trading partners, in the Golden Lira
Source: Pamuk (1995)
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understanding for several centuries. However, starting by the beginning of the 19th century,

things began to change everywhere in the world. In the age of modernization, Ottoman

production and trade began to expand with the cotton, grapes, tobacco, corn, and livestock

trade (Kasaba, 1993). The main customers of the expanding Ottoman agricultural goods

were initially France and Austria. After the 1830s, these countries were replaced by England

because of political reasons and economic concessions given to this country. Between 1830

and 1870, the share of Ottoman exports to England increased from 13.3% to 27.2%, while

the share of imports from England increased from 19% to 32.4% (Kasaba, 1993). Although

trade with England came to the fore, other European countries were not neglected. On the

contrary, the OE’s trade relations with France, Austria, the USA, and Russia also improved

during the 19th century.

According to Figure 1, which depicts the foreign trade statistics of the OE from 1878 to

1913 with main trading partners, shows that trade with England and France was relatively

stable, albeit there were some peak and trough points in specific years. As for Germany,

an increasing trend can be witnessed both in exports and imports. Still, exports increased

very much in comparison. Panel (d) shows a steady increase in trade with Austria both in

export and import, although imports were higher than exports. Figure 1 suggests that the

main trade relation with European markets of the OE was through imports. Because, in all

figures, import numbers are much higher than export numbers.

(a) Imports (b) Exports

Figure 2: Imports and Exports of the Ottoman Empire, in the Golden Lira
Source: Pamuk (1995)

According to Figure 2a, imports of the OE were relatively stable during the period with

the main partners except for Germany. As indicated in Figure 2b, like the import figures, the

OE exports were very stable during the period with the main partners except for Germany

and Italy. Stable trade relations can be explained by the selected study period, considering

that 1878 to 1913 corresponded to the after crises period in Europe.

3 Data and Methodology

The sample dataset is an unbalanced panel of 14 countries: Germany, Austria, France,

England, United States, Belgium, Denmark, Netherlands, Spain, Sweden, Italy, Greece,

Romania, and Russia, covering the period of 1878–1913. Data on Ottoman export and
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import with trading countries are obtained from Pamuk (1995). However, there are several

missing observations in the trade data for both years and partners. The 1901-1905 period

is missing for all trading partners. All import and export values are expressed in Ottoman

Gold Lira. GDP data of the OE are compiled from different sources like Eldem (1994)

and Pamuk (2006). These sources, however, provide data for particular years, like 1870 or

1913, which is not in the time series form. For this reason, missing values are interpolated

by using the average annual growth rate of GDP retrieved from Pamuk (2006) for missing

years. GDP data for the OE expressed in 1990 U.S. dollars. GDP data for trading partners

of the OE are extracted from Maddison (2003) and Broadberry & Klein (2012). All values

of GDP variables are expressed in 1990 U.S. dollars. The cost of trade is proxied with two

variables, which are widely used variables for trading costs in any gravity model framework:

common borders and the distance of capital cities. Trade agreements data are taken from

Kasaba (1993). The first trade agreement was signed between the OE and the U.K. in 1838.

In the next few years, the OE signed free-trade agreements with France, Germany, the U.S.,

Sweden, Norway, Netherlands, Belgium, and Denmark (Kasaba, 1993, p. 50). Information

about railways is provided by Güran (2017). A few countries, such as England, France,

and Austria, constructed and operated railways in the Ottoman lands during the period.

We also included the adoption of the metric system into our model as a dummy variable

since it is accepted that the wide adoption of the metric system is associated with attempts

to increase international trade (Baycar, 2022). Data for the metric system are taken from

François (2003). Lastly, we included whether the trading partner had a commercial port

between 1878 and 1913 as a dummy variable in our model.

Our methodology is based on the panel gravity model framework. The gravity model of

trade has been widely used in literature to explain bilateral trade flows since back Tinbergen

(1962). It mainly explains the trade flows from country i to country j with the size of

economies and proximity of countries. One important contribution to the traditional gravity

equation is made by Anderson & vanWincoop (2003). They argued that the gravity equation

is not correctly specified due to the fact that it does not take into account the multilateral

resistance terms, which are basically defined as the trade barriers that each country faces

with all its trading partners. They suggested that including fixed effects in the model can

solve this problem. Although the traditional estimation technique of the gravity model

is based on the ordinary least squares (OLS) with a log linearized model, it creates some

challenges in order to estimate the model. First, due to the multiplicative form of the gravity

equation, linear estimators may produce heteroscedastic residuals which, in turn, lead to

inconsistent estimates of the equation. Second, the trade data generally include zero trade

observations. Since the natural log of zero is not defined, this poses another problem for the

log-linearized OLS model. To handle these problems, we utilized Poisson Pseudo Maximum

Likelihood Estimator (PPML), which is a non-linear estimator, as proposed by Santos Silva

& Tenreyro (2006). Our gravity regression of the OE trade is as follows.

TRijt = β0 + β1 lnGDPit + β2 lnGDPjt + β3 lnDIijt + β4 BDRijt

+ β5 AGRijt + β6 RAILijt + β7 PORTjt + β8 METijt + ϵijt

where i, j, and t are indices for the OE, its trading partner, and year, respectively; TRijt

is the trade between the OE and the trading partner j in year t, expressed in Golden Lira,

and calculated as exports plus imports. lnGDPit is the natural logarithm of the OE’s GDP,
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lnGDPjt stands for the trading partner’s GDP, lnDIijt refers to the distance between two

countries in kilometers, BDRijt indicates common border and takes the value of 1 if the OE

and its trading partner share a common border, AGRijt is a dummy variable that takes the

values of 1 if the OE signed a trade agreement with the partner country, RAILijt is a dummy

variable that stands for whether there were railroad lines in the OE that were operated by

firms of a trading partner, PORTjt is a dummy variable that takes the value of 1 if the

partner country had a commercial port between 1878-1913, and, lastly, METijt indicates

if the trading country used the metric system in the respective period. We also included

country and time dummies in our model to account for country-specific and time-specific

effects. Table 1 reports the descriptive statistics of variables.

Table 1: Descriptive statistics

label Variable Source # of Obs. Mean Std. Dev. Min. Max.

imp Import of the OE Pamuk (1995) 392 1.93 5.14 0.00 90.55

exp Export of the OE Pamuk (1995) 380 1.05 1.65 0.00 8.59

gdp fr GDP of Partners Maddison (2003); Broadberry &

Klein (2012)

504 0.07 0.09 0.00 0.50

gdp oe GDP of the OE Maddison (2003); Mitchell (1998) 504 0.01 0.00 0.01 0.02

dist Distance Distance of capital cities 504 2.28 1.81 0.63 8.40

rail Railway Güran (2017); Kasaba (1993) 504 0.29 0.45 0.00 1.00

agr Trade Agreements Kasaba (1993) 504 0.71 0.45 0.00 1.00

bdr Common Border Bartholomew (1890); Dow (1920) 504 0.21 0.41 0.00 1.00

port Commercial Port Bartholomew (1890); Dow (1920) 504 0.64 0.48 0.00 1.00

metric Metric System François (2003) 504 0.64 0.48 0.00 1.00

Note: The figures of imp, exp, gdpfr, and gdpoe are in million Golden Lira, and dist is in thousand
kilometers.

4 Empirical Results

This section estimates the gravity regression with Poisson Pseudo Maximum Likelihood

Estimator. First, we estimated the model when the dependent variable is “trade” (sum of

imports and exports) along with different specifications to see the results comparatively.

Some specifications are estimated with country-fixed effects, while others are estimated

with both country- and year-fixed effects. Since the GDP of the OE is a variable that only

varies across time, it dropped in the specifications with year-fixed effects because of perfect

collinearity. Table 2 shows the results for PPML, regression (1) is our baseline model, which

includes all variables. When the year-fixed effects are not included as in regression (1), the

GDP of partners, the metric system and the border are significant variables to explain the

trade flows between European countries and the OE. However, when year-fixed effects are

included, as in regression (2), all variables significantly explain the trade flows. Besides,

all variables have a positive impact on trade relations except for distance. The negative

coefficient on distance shows that the distance between the OE and its respective trading

partner is negatively related to trade flows. Also, port and distance have the highest effects

on the mentioned trade relations. It should be noted that the effects and significance of

explanatory variables on trade flows are changing across different specifications. Although

regression (2) displays that all variables are significant, we will focus on the majority of

specifications to reach a conclusion. In this regard, the GDP of trading partners, border,

and distance are significant variables to explain the sum of trade flows of the OE. In ad-
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dition, the adaptation of the metric system is significant in all specifications in which it

is included. These results are consistent with our prior expectations and limited previous

research. Nevertheless, it should be considered that to the best of our knowledge; it is the

first study to include the adaptation of the metric system and having a commercial port as

explanatory variables in the gravity model to examine the OE’s trade flows. Therefore, the

significance of the metric system in explaining trade relations stands out as an important

result of this study.

Table 2: PPML estimates of Baseline Model

Dependent Variable: Trade
1 2 3 4 5 6

lngdp fr 1.710* 2.513** 1.710* 1.710* 2.513** 2.513**
(0.895) (0.981) (0.895) (0.895) (0.981) (0.981)

lngdp oe -1.270 -1.269 -1.269
(0.968) (0.968) (0.968)

lndist -2.739 -4.533** -1.155*** -0.796 -1.522*** -2.852
(1.739) (1.895) (0.400) (2.369) (0.450) (2.584)

bdr 3.408** 4.085*** 0.497*** 1.060 0.433*** 5.085***

(1.343) (1.493) (0.074) (3.155) (0.077) (1.046)
rail 2.167 3.314** 0.567 4.636***

(1.499) (1.640) (3.103) (1.098)

agr 2.084 3.656** -5.289*** 0.306
(1.649) (1.798) (1.205) (3.139)

port 5.388 8.364** 6.733

(3.500) (3.825) (4.460)
metric 0.725*** 0.303***

(0.142) (0.111)

Constant 21.416** 11.357*** 14.574*** 16.615 -3.835 1.144
(8.396) (0.667) (2.956) (20.382) (7.914) (3.772)

Observations 367 367 367 367 367 367
R-squared 0.505 0.798 0.505 0.505 0.798 0.798

Country FE Yes Yes Yes Yes Yes Yes
Year FE No Yes No No Yes Yes

Note: Standard errors are in parentheses. ***, **, and * denotes 1%, 5%, 10% signifi-

cance level, respectively.

To see the effects of explanatory variables on different trade flows, we repeated the

estimation with export and import as dependent variables. Table 3 provides the regression

results. The first three regressions display the results for the import as the dependent

variable, while the last three regressions display the results when the dependent variable is

the export. Since we include the year-fixed effect, the GDP of the OE is dropped because of

its perfect collinearity with year-fixed effects. Apart from this, the results are similar to our

previous findings. According to Table 3, the GDP of trading partners’ distance, border, and

the adoption of the metric system are significant in explaining the export and import flows

of the OE, indicating that our results are robust with respect to alternative trade flows.

On the other hand, railway and trade agreements and commercial ports are statistically

insignificant in explaining the imports and exports of the OE. It is clear that railways

lowers transportation costs and potentially improve trade relations among connected units.

However, in the Ottoman case, the construction of railways was not mainly arisen from

economic motives. It is because railways in the OE were constructed by European countries

for the purpose of transporting the precious metals which are extracted with the metal
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Table 3: PPML estimates of Gravity Model with exports and imports

Dependent Variable: Export Dependent Variable: Import
1 2 3 4 5 6

lngdp fr 2.864*** 2.864*** 2.864*** 2.416* 2.416* 2.416*
(0.677) (0.677) (0.677) (1.245) (1.245) (1.244)

lndist -1.322*** -4.033** -1.018 -1.791*** -1.797 -3.868*

(0.316) (1.810) (0.620) (0.569) (3.272) (2.305)
bdr 10.448*** 5.965*** 6.411*** 0.648*** 4.968*** 1.592***

(2.368) (0.707) (1.291) (0.096) (1.328) (0.157)

rail -4.273* -0.008
(2.355) (4.26)

agr 2.529 -1.981

(2.204) (3.975)
port 2.455 4.193

(0.435) (2.664)

metric 2.934*** 0.902***
(0.159) (0.091)

Constant -10.670** 11.295* -15.869*** -1.011 1.018 13.559***
(5.435) (5.867) (3.279) (10.064) (10.388) (2.968)

Observations 380 380 380 380 380 380
R-squared 0.870 0.870 0.870 0.794 0.794 0.794

Country FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes

Note: Standard errors are in parentheses. ***, **, and * denotes 1%, 5%, 10% signifi-
cance level, respectively.

privileges granted by the Ottoman state. Similarly, trade was not the primary motive

for the OE. Instead, the OE was focusing on the role of railways in facilitating access to

distant provinces of the Empire in order to preserve the social order (Engin et al., 2012).

Regarding trade agreements, normally, we expect to improve trade relations after free trade

agreements, but our finding may be explained by the nature of the trade agreements signed

between European countries and the OE in the 19th century. After signing the Balta Liman

trade agreement with England, the Ottoman State signed consecutive trade agreements with

various countries. However, the majority of these agreements seem to be perfunctory, except

for those signed with England and France. In this context, the ineffective nature of the trade

agreements may have disturbed the explanatory role of trade agreements in bilateral trade

flows. Also, our findings regarding railways and trade agreements are consistent with the

previous literature, such as Hanedar (2016).

5 Conclusion

The integration of the OE into the world economy took place throughout the 19th century,

especially through the development of bilateral trade with European markets. Although the

existing literature handles the issue from an institutional perspective, the economic aspects

of the subject have not been adequately researched yet. This study tries to fill this gap by

extending the literature with an empirical perspective. Using a gravity equation framework,

we examined the determinants of the bilateral trade of the OE with its trading partners

during the 1878-1913 period. Apart from previous studies, we estimated the gravity equation

with Poisson Pseudo Maximum Likelihood Estimator.
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According to our results, when the dependent variable is the trade, distance and the

GDP of trading partners, the adoption of the metric system and sharing a common border

have statistically significant effects on the trade relations of the OE with its European

trade partners. In contrast, the GDP of the OE, railways, trade agreements, and having

a commercial port have no statistically significant effects on the mentioned trade relations.

To be more specific in terms of import and export flows, we repeated the model so that the

dependent variable is import and export. The results are very similar to previous findings.

Distance, the GDP of trading partners, the adoption of the metric system, and sharing a

common border are again significant for explaining import and export flows. This indicates

that our results are robust with respect to alternative trade flows.

In this research, while we were analysing the research question, we faced limitations that

restricted us from moving further. The main difficulty concentrates on the availability and

reliability of the resources and the scarcity of historical literature on Ottoman bilateral trade.

The data we used here are extracted from secondary sources and almanacs. Since world

politics was so unstable at that time, the borders of the countries used to change constantly,

making our job quite tough. It is a common problem who study the economies of the empires

of the time, such as Britain, Habsburg, and Russia. To overcome the mentioned problem,

we inspired the methodology that is used for the Imperial economies in the literature while

collecting data. Hereby we opt to take into consideration the mainland imperial geographies

of the country while neglecting the hinterlands. The reliability of the sources appeared as

the second problem. Different currencies and units of scale were used in various datasets,

which made the construction of the time series difficult. In addition, the data we extracted

from various historical sources sometimes were not overlapping and even were contradictory.

Again, relying on the examples of the literature on the other cases, we have chosen the one

which seems to be more reliable and omitted the outliers.

With its interesting results, this study sparks some other research questions which may

lead to further studies on this topic. First, a comparison between the Turkish case with the

other non-European economies might be a good idea to comprehend the world economic

order of the time within the framework of international trade. Apparently, the architect of

the bilateral trade between European countries and late industrialized (and/or unindustri-

alized) nations of the time, such as Brazil, Iran, Argentina, Russia, and Portugal, appear to

be interesting cases for comparison. Second, extending the time period might have allowed

us to see whether the structural frame of international trade of the OE lasted during the

Republican period. As a matter of fact, the capitulation rights, which had a big role in

shaping the Ottoman bilateral trade, were completely abolished after the proclamation of

the Republic. It would be noteworthy to scrutinize how bilateral trade in Turkey performed

in the non-existence of these commercial privileges.
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