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Abstract 
 
With the implementation of the Belt and Road Initiative (BRI) in the People’s Republic  
of China (PRC), the Trans-Caspian International Transport Route (TITR) has received 
increasing attention. The corridor connects the PRC and Europe via Central Asian countries. 
Hence, it plays an important role in facilitating international trade through its transportation 
infrastructure network systems. As the corridor is opening up substantial economic 
opportunities for transit countries, it is becoming essential to have a proper understanding of 
the economic impact of potential transportation infrastructure investment on these countries 
along the TITR corridor. This study conducts a regional economic impact assessment of 
transportation infrastructure investment to fill this research gap, using a computable general 
equilibrium analysis. To capture the uncertainty of infrastructure investment given the 
influence of COVID-19, we evaluated different impacts of the shocks, such as different 
modes of freight transportation (including rail, road, sea, and air), types of trade (exporting 
and importing), and levels of investor confidence. The results show that infrastructure 
investment has heterogeneous multiplier effects on the regional economy (due to the 
differences in infrastructure quality and country endowment). The impacts of infrastructure 
investment primarily result from the promotion of exports, and the impacts vary substantially 
by mode. Overall, the study suggests that, although TITR countries are facing investment 
uncertainty due to the influence of COVID-19, strengthening infrastructure investment can be 
a useful tool to stimulate the economy while reducing the negative impact of the epidemic. 
 
Keywords: Trans-Caspian International Transport Route (TITR), transportation 
infrastructure, trade cost, computable general equilibrium (CGE) 
 
JEL Classification: H54, F16, J60 
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1. INTRODUCTION 
The Caspian region, as the growth engine of Central Asia, plays a vital role in 
facilitating trade between Asia and Europe and promotes regional economic 
development. The region, which includes Azerbaijan, Armenia, Georgia, Iran, 
Kazakhstan, the Kyrgyz Republic, Tajikistan, Turkey, Turkmenistan, and Uzbekistan, 
has been actively seeking to cooperate with other major economies, such as the 
Russian Federation, the United States (US), and the People’s Republic of China 
(PRC), to export its energy resources (e.g., Bilgin 2009; Marketos 2009; Garibov 2016). 
Since 2013, the PRC’s implementation of the Belt and Road Initiative (BRI) has 
provided new opportunities for economic development in this region. One aim of the 
BRI is to facilitate trade flows between the PRC and European countries. Under this 
circumstance, transporting commodities and merchandise goods through Central Asia 
and adjacent regions, broadly referring to the Trans-Caspian International Transport 
Route (TITR) countries, is inevitable. As global economic activity will need time to 
recover after the COVID-19 pandemic (Fernandes 2020; McKibbin and Fernando 
2020), attracting transportation infrastructure financing is becoming even more 
challenging given the uncertainty of foreign investments. This study intends to  
provide empirical evidence on the economic benefits of transportation infrastructure to 
the countries along the TITR corridor based on several hypothetical infrastructure 
investment scenarios. 
Large transportation infrastructure projects are the drivers of local and regional 
economic growth. Positive externalities usually occur with improved regional and 
interregional connectivity, reduced trade costs, and market integration (Gillen 1996; 
Harmatuck 1996; Feitelson and Salomon 2000; Bilgin 2009; Rivera, Sheffi, and Welsch 
2014; Haynes and Chen 2017; Wang et al. 2020). The booming economy of the PRC, 
which is progressing from an impoverished developing country to a global superpower, 
is a particular example of how infrastructure investments can be the primary growth 
engine. Studies have also widely discussed the potential negative externalities of large 
projects, such as environmental, social, and corruption risks due to weak governance 
(Fukuyama, Bennon, and Bataineh 2020; Wang et al. 2020). This research aims to 
evaluate the impacts of transportation infrastructure on trade and the economy in the 
TITR countries, taking into consideration the uncertainty of investment strategies.  
The outbreak of COVID-19 has severely disrupted the global economy. Given the 
uncertain nature of the global economy and trade in the post-COVID-19 era, this study 
estimates the economic impacts of transportation infrastructure under different 
scenarios for the TITR countries. We begin by fitting statistical models to historical data 
that we collect from the World Bank and the Caspian countries. More specifically, we 
consider that the cost change of cross-border and inter-regional trade influences 
multiple infrastructure projects. Then, we adopt the Global Trade Analysis Project 
(GTAP) model, with 13 regions and 14 sectors, to assess the impact of Trans-Caspian 
infrastructure investment on the transit countries. The assessment focuses on the 
change in real GDP as a result of the reduction of trade costs.  
This study has the following research highlights compared with previous related works. 
Given the nature of the bidirectional influence between infrastructure projects and 
economic growth (Boopen 2006; Hong, Chu, and Wang 2011; Deng et al. 2014;  
Chen and Haynes 2015; Chen et al. 2016), this study adopts a combined statistical  
and simulation approach to analyze the economic impacts of infrastructure investments 
under different hypothetical scenarios. The growth rates of the real GDP and 
employment are two measurements of economic indicators. To the authors’ 
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knowledge, this is the first assessment to use the computable general equilibrium 
model for the TITR countries. The results improve our understanding of the impacts of 
infrastructure projects on real GDP change as a response to improved transportation 
connectivity and reduced trade costs among the TITR countries. In particular, our study 
demonstrates two effects of transport improvement on international trade: increased 
competition in domestic markets and stimulation of the economy through the channel of 
exports. In addition, we evaluate the complex relationship between the change of trade 
volume and the transportation infrastructure development of different freight transport 
modes (sea, air, rail, and road). We expect that the policy implications that we  
obtain will help to formulate effective responses for multilevel stakeholders in the  
post-COVID-19 era.  
The rest of the paper proceeds as follows. Section 2 provides a review of the current 
literature and identifies the research gaps. Section 3 introduces the background and 
status quo of infrastructure development in the TITR countries. Sections 4 and 5 
discuss the data and methodology, respectively. We present the simulation results in 
section 6, while section 7 concludes with remarks and policy implications. 

2. LITERATURE REVIEW 
Transportation infrastructure investments play an essential role in stimulating economic 
growth. The development of large-scale infrastructure systems increases the demand 
for goods and services from customers across different locations, expands regional 
and national transportation networks, and reduces the cost of firms’ inventories (Gillen 
1996; Harmatuck 1996). There are several critical transportation networks: pipelines, 
highways, rail, air, and telecommunications (Feitelson and Salomon 2000; Bilgin  
2009). The improvements in logistics-related infrastructure may generate industrial 
agglomeration gains. Relevant companies and professional workers tend to have more 
face-to-face interactions and dialogues that widen and deepen the labor market  
(e.g., Rivera, Sheffi, and Welsch 2014). The widespread use of information and 
communication technologies (ICTs) and improved transportation infrastructure can 
jointly promote transportation’s accessibility for industries and individuals, reducing 
their travel time and costs. The time savings can lead to the spatial redistribution of 
economic activities (Haynes and Chen 2017). These conclusions come from a wide 
range of empirical studies conducted in the US, the PRC, and European countries.  
The endogeneity of transportation infrastructure investments is one of the most widely 
discussed economic phenomena. Some studies have adopted advanced econometric 
methods to explore panel data and determined that transportation infrastructure and 
economic growth have a bidirectional relationship (e.g., Boopen 2006; Hong, Chu, and 
Wang 2011; Deng et al. 2014). Moreover, different spatial contexts may lead to 
differences in regional performances when facing exogenous effects (Chen et al. 
2016). As a simulation-based framework, the computable general equilibrium (CGE) 
model is capable of not only assessing the regional impacts of transportation 
infrastructure improvements but also revealing the potential difference between the 
short and the long run (e.g., Chen and Haynes 2015). Using this assessment tool, 
Villafuerte, Corong, and Zhuang (2016) and Zhai (2018) attempted to evaluate the 
economic impact of infrastructure development in the BRI countries. The predictions 
showed that infrastructure construction could positively stimulate worldwide economic 
growth. Focusing on a particular region or sector, some scholars have attempted to 
assess the economic impact of infrastructure development in the BRI countries using 
CGE analysis. For instance, Mukwaya and Mold (2018) indicated that, due to the BRI, 
the GDP growth in East Africa was about 0.4–1.2% with the decline in trade margin 
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costs. Assuming that the cost of using capital for the PRC’s iron and steel firms 
decreases by 50%, Yuan and Tsigas (2017) showed that welfare would increase by 
$4.78 million in Kazakhstan. Assessing the trade cost reduction effect of BRI projects, 
Chen and Li (2020) also demonstrated that the economic impact is quite uneven 
among the related countries. 
Recently, a growing body of literature has focused on other economic activities in the 
BRI countries (e.g., Fukuyama, Bennon, and Bataineh 2020; Wang and Chen 2020). 
Shi et al. (2018) concluded that many economies in the study region are mainly energy 
based after analyzing spatiotemporal patterns of electric power consumption (EPC) 
during the period 1992–2013. The purpose of this study was to reveal regional 
economic structures. Compared with the population size, the GDP is a better predictor 
of electric power consumption growth among the studied countries. Chen and Yip 
(2018) paid special attention to the population dynamics of the BRI countries. The 
results suggested that the proportion of the older population may be a barrier to 
economic development for these countries in Eastern Europe and East and Southeast 
Asia. Some studies have assessed the associations between transportation 
infrastructure and economic growth. De Soyres, Mulabdic, and Ruta (2019) studied  
the effects of transportation infrastructure using structural general equilibrium models. 
The authors estimated the effects of transportation infrastructure on trade, GDP, and 
welfare. The model showed that the BRI countries’ GDP will increase by up to 3.4%. 
Wang and Chen (2020) examined the linkages between infrastructure and regional 
economic growth in the BRI countries. Through a dynamic shift-share analysis, they 
confirmed that regional economic disparities exist across the BRI countries. More 
specifically, the lack of local advantages in logistics infrastructure causes some sub-
regions to lag behind the others. These lagging sub-regions are the Commonwealth of 
Independent States (CIS), Mid Asia, and Eastern Europe. Indeed, this study performed 
a descriptive analysis without considering the direct link between changes in 
employment and infrastructure investments. Fukuyama, Bennon, and Bataineh (2020) 
discussed the BRI from the perspective of PRC project developers. Because of the 
domestic experience, PRC project developers appear to overestimate the positive 
externalities and underestimate the negative ones. The authors further compared the 
PRC and Western models and argued that the PRC should follow international 
standards more closely and reminded Western development agencies to be more 
realistic about the increasingly intense competition in the global market.  
The uncertainty surrounding the impacts of the COVID-19 pandemic calls for a better 
understanding of the relationship between transportation infrastructure investments  
and economic growth in the TITR countries. Our study contributes to the literature  
by offering a combined statistical and simulation analysis regarding transportation 
infrastructure projects’ economic impacts among the TITR countries. The following 
section introduces the status quo of infrastructure development in the TITR countries. 

3. INFRASTRUCTURE DEVELOPMENT  
IN THE TRANS-CASPIAN CORRIDOR 

The PRC unveiled the Belt and Road Initiative (BRI) in 2013. It is a global initiative that 
PRC President Xi Jinping proposed to promote regional economic development and 
integration across Eurasian countries. Well-connected transport corridors can facilitate 
access to international markets, promoting trade and commerce between the PRC and 
European countries via goods transported through Central Asia and adjacent regions 
(Silin et al. 2017).  
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The Trans-Caspian International Transport Route (TITR) is one of the BRI’s most 
important interstate trade corridors. Building this 6,500 km long corridor provides 
Central Asia and the Caucasus countries with benefits in trade and investment flows 
and logistics infrastructure (e.g., Gigauri and Damenia 2019). The TITR corridor 
reduces the time of freight transportation from 60 days to 14 days via a modal shift 
from sea shipping to railroad transportation. In addition, there is an expectation that the 
total cost will decrease by roughly four times compared with air transport (China Daily 
2018). The affordability and efficiency of this corridor make it attractive and will enable 
current and future stakeholders to become more productive. 
From a geopolitical perspective, the TITR countries and adjacent regions have been 
facing constant aggressive foreign policies of regional hegemonies and destructive 
local conflicts and crises. The Russian Federation has played a dominant role in this 
region over the past several decades. Nowadays, the PRC’s growing influence in 
Central Asia is speeding up the competition among the Russian Federation, the US, 
and other major powers regarding their interests. The BRI can potentially positively 
impact regional economic growth and thereby mitigate severe political conflicts (Jopp, 
Kuhn, and Schulz 2018; Kenderdine 2018). 
The TITR route increases connectivity across Eurasian countries and gives post-Soviet 
republics more trading autonomy in the South Caucasus and Central Asia. The BRI 
has expressed a strong desire to extend cooperation, including a wider spectrum of 
trade and investment activities. The total trade between the PRC and Central Asia 
increased from less than $1 billion a year to $41.7 billion a year during the period 
1990–2018 (Sun 2007; Umarov 2020). In particular, most of the PRC’s infrastructure 
investments focused on transportation and telecommunication facilities. The TITR 
represents an integral part of the extensive transportation system that the PRC 
assimilated into the BRI’s framework, which enables the PRC to have a more 
substantial presence among Eurasian countries.  
However, the outbreak of the COVID-19 pandemic has caused unprecedented 
negative impacts on global economic activity. Companies across the world, regardless 
of their size, are dependent on inputs from others. The functioning of global supply 
chains has faced severe disruption. Millions of people have lost their jobs, and many 
companies have shut down their operations. Consumers have also changed their 
consumption behaviors, resulting in uncertain effects on the global supply chain 
system. It is not surprising that foreign investments in infrastructure projects are likely 
to decrease substantially both in the TITR countries and beyond (Fernandes 2020; 
McKibbin and Fernando 2020).  
As part of the BRI, the TITR is an ambitious transportation project that has the potential 
to improve the economies of the participating countries and their neighboring 
economies. Starting in Southeast Asia and the PRC, this route passes through 
Kazakhstan, the Caspian Sea, Azerbaijan, and Georgia toward European countries. It 
is noteworthy that agriculture and fossil fuel extraction primarily drive the GDP of the 
TITR countries.  

4. DATA 
In our study, we use the transport infrastructure quality to measure the stock of 
transportation infrastructure investment. We obtain the data for this assessment from 
various sources for the period from 2011 to 2015. Following Wessel (2019), we obtain 
the transport infrastructure quality data from the Global Competitiveness Report (GCR) 
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of the World Economic Forum.1 The data describe the quality of railroad, port, and air 
transport infrastructure. The infrastructure quality index is an average score based on 
logistics professionals’ perceptions of a country’s quality of trade and transport-related 
infrastructure. The original score ranges from one to seven, seven referring to an 
excellent condition of infrastructure. Specifically, the respondents rated the passenger 
air transport in their country of operation on a scale from one (underdeveloped) to 
seven (extensive and efficient by international standards). We collect trade cost data 
from the World Bank UNESCAP Trade Costs Database2 and other variables, such as 
the GDP, population, and tariff, from the World Bank Open Data Website.3 The trade 
cost data appear in a tariff-equivalent form (percentage share of CIF prices). Table 1 
provides a statistical summary of our variables of interest. Our study considers that the 
shock of trade cost reduction will occur in the four TITR countries, namely Azerbaijan, 
Georgian, Kazakhstan, and Turkey, as the core TITR economies. Moreover, we focus 
on the spillover economic effects in the trading partner countries with close geographic 
relationships with the TITR countries: Poland, Romania, the PRC, and Ukraine.  

Table 1: Descriptive Statistics of the TITR Countries  
  TITR Countries Major Trading Partners Worldwide 
Variables Azerbaijan Georgia Kazakhstan Turkey Poland Romania PRC Ukraine Mean 
Trade cost 2011 287.8 268.3 251.7 196.9 212.6 – 181.9 226.5 268.5 

change rate 16.8% 5.1% 19.9% –9.8% –6.2% – – –6.4% –2.1% 
GDP (trillion 
US dollars) 

2011 66 15 193 833 529 183 7,552 163 516.8 
change rate –19.5% –1.0% –4.3% 3.3% –9.7% –3.0% 45.9% –44.2% 2.2% 

Tariff 2011 8.78 1.2 7.43 2.42 2.12 2.12 8.13 4.11 6.8 
change rate –3.0% –64.2% –7.0% 11.6% 23.1% 23.1% –3.8% –0.7% –12.6% 

Quality of 
road 

2011 3.76 4.24 2.50 4.76 2.33 2.10 4.41 2.05 4.03 
change rate 5.4% –8.4% 24.8% 2.5% 63.7% 31.3% 6.4% 18.7% 1.4% 

Quality of 
rail  

2011 3.88 3.87 3.92 2.74 2.47 2.36 4.62 4.36 4.03 
change rate –1.8% 0.3% 7.7% 12.6% 25.5% 16.9% 8.8% –4.6% –16.5% 

Quality of 
airport 

2011 5.03 4.20 3.89 5.50 3.65 3.64 4.57 3.90 4.03 
change rate 0.1% –7.5% 3.9% –2.8% 11.3% –2.4% 4.6% –5. 1% 9.3% 

Quality of 
port 

2011 3.71 3.70 3.20 4.58 2.90 2.44 4.88 3.29 4.27 
change rate 5.2% –4.3% –18.8% 7.9% 16.7% 24.2% 1.8% –14. 1% –4.4% 

Notes: The trade cost is in a tariff-equivalent form (share of CIF prices). The denotation “–” indicates that the value is not 
observable in the original database. We calculate the change rate using the data from 2011 to 2015. 
Source: Authors’ calculation. 

5. METHODOLOGY 
We implement the assessment of the economic impact in our model in two steps. In the 
first step, we use regression analysis to estimate the elasticity of the trade cost 
concerning the infrastructure quality in four different modes of transportation. In the 
second step, we adopt the changes in the trade cost in different regions as the impact 
drivers for the CGE simulation. Then, we calculate the level change of the trade cost in 
different modes based on the estimated trade cost elasticity and volume of investment. 
We then summarize and compare the macroeconomic outcomes as a result of the 
trade cost change shocks among TITR countries and their partner countries. 

 
1  https://tcdata360.worldbank.org/indicators/he81eeee0?indicator=535&viz=line_chart&years=2007,2017. 
2  https://www.unescap.org/resources/escap-world-bank-trade-cost-database. 
3  https://data.worldbank.org/indicator/TM.TAX.MRCH.SM.AR.ZS. 
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5.1 Estimating the Elasticity of Trade Costs  
In this study, the stock of infrastructure investment is measured as the transport 
infrastructure index on a country-by-country basis. Following Francois et al. (2009),  
we estimate the elasticity of trade cost change with respect to the transportation 
infrastructure investment through the OLS regression equation: 

𝑙𝑙𝑙𝑙 𝜏𝜏𝑖𝑖,𝑡𝑡  = 𝛽𝛽0 + 𝛽𝛽1𝑙𝑙𝑙𝑙𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖,𝑡𝑡 + 𝛽𝛽2 𝑙𝑙𝑙𝑙𝑡𝑡𝑡𝑡𝑡𝑡𝑖𝑖,𝑡𝑡 + 𝛽𝛽𝑚𝑚 𝑙𝑙𝑙𝑙𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖,𝑚𝑚,𝑡𝑡 + 𝜀𝜀𝑖𝑖,𝑗𝑗,𝑡𝑡 (1) 

where i represents region i and t denotes the time period. In the regression model, 𝜏𝜏𝑖𝑖,𝑡𝑡 
denotes the trade costs in year t, which appear in a tariff-equivalent form (share of CIF 
prices) in the data of the World Bank, 𝑙𝑙𝑙𝑙𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖,𝑡𝑡 represents the logged GDP per capita 
of the country in region i, 𝑡𝑡𝑡𝑡𝑡𝑡𝑖𝑖,𝑡𝑡 denotes the tariff in region i, and 𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖,𝑚𝑚,𝑡𝑡 represents the 
quality index of the infrastructure of mode m. We denote the elasticity of the trade cost 
with respect to the transportation infrastructure investment of mode m in country i as 
𝛽𝛽𝑚𝑚. The following table summarizes the estimated results. 

Table 2: Regression Results of the Coefficients  
of Infrastructure Investment by Modes 

Mode Rail Sea Air Road 
Variables Coefficient t-sta. Coefficient t-sta. Coefficient t-sta. Coefficient t-sta. 
𝑙𝑙𝑙𝑙𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖 ,𝑚𝑚 ,𝑡𝑡 –0.149*** –6.29 –0.241*** –8.28 –0.203*** –4.99 –0.086*** –2.74 
𝑙𝑙𝑙𝑙𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖,𝑡𝑡 –0.056*** –10.40 –0.055*** –11.85 –0.060*** 12.14 –0.067*** –13.74 
𝑙𝑙𝑙𝑙𝑡𝑡𝑡𝑡𝑡𝑡𝑖𝑖 ,𝑡𝑡 0.037*** 3.13 0.048*** 4.47 0.051*** 4.34 0.063*** 5.27 
Constant 7.037*** 54.44 7.190*** 63.11 7.273*** 60.54 7.223*** 59.29 
Number of obs.  375 451 451 451 
R-squared  0.480 0.524 0.48 0.46 

*** Significant at the 99% level.  
Source: Authors’ calculation.  

We observe that the infrastructure quality of seaports and airports has a stronger 
correlation with the international trade costs. The coefficients of the quality of rail  
and road are relatively small. In the GTAP model, we assume that sea and air 
transportation infrastructures have a more significant effect on the trade costs, with 
identical investment growth rates in the four modes. The public and private 
infrastructure investments in Central and West Asia during the period 2010–2014 
represent 2.9% of the GDP. However, the necessary infrastructure investment will 
account for 6.2% of the GDP in 2016–2030 (ADB 2015). This implies that the 
infrastructure investment in Central and West Asia should increase by about 29% every 
5 years to meet future needs. Combining the regression results of the coefficients, we 
assume that, in the general case, the trade costs in the modes of rail, air, sea, and road 
will fall by 4.3%, 5.9%, 7.3%, and 1.9%, respectively.  

5.2 GTAP Model 
We adopt the Global Trade Analysis Project (GTAP) model, which Hertel (1997) 
developed, for the economic impact assessment. The model consists of 120 regions 
and 14 economic sectors. We conduct this analysis as an ex-post assessment of the 
transportation infrastructure improvement in different modes in the period 2013–2019. 
The model is based on the Walrasian general equilibrium theory and has an advantage 
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for economic impact assessment related to the effect of the trade policy and the 
change in the transport margin on the macroeconomic performance and international 
trade flow (Mukhopadhyay and Thomassin 2010). Our analysis adopts a static version 
of the GTAP model, which captures multi-market interactions of producers and 
consumers, given the changes in price, regulations, and external shocks, and the 
constraints of resources, such as capital, labor, and natural resources (Wei et al. 2019. 
Essentially, CGE models depict an economy as a set of interrelated supply chains. 
Researchers have widely used the model to analyze international trade and tax policy 
(Dixon and Jorgenson 2013). As Rose (1995) indicated, the strength of CGE models 
lies in their multi-sector detail, focus on interdependencies, a full accounting of all 
inputs (including intermediate goods and not just primary factors of production), 
behavioral content, a reflection of the actions of prices and markets, nonlinearities, and 
incorporation of explicit constraints (Wei et al. 2019).  
This study adopts the GTAP 9 database, which various impact assessments of global 
economic issues have used extensively. The database also contains information on 
import and export shares and trade costs in different transportation modes. This study 
focuses on the trade margin reduction between the four core Trans-Caspian countries 
and the other four trading partner countries, as Table 1 shows.  
We base our simulation on the GTAP 9 database, with a reference base of 2004, 2007, 
and 2011. The original CGE model assumes full employment of all factors to measure 
the shock in the long term. To gauge the short-run economic impact of transportation 
infrastructure investment, we apply the short-run closure rule, also known as the 
Keynesian rule. The labor supply and demand change after the exogenous shock, 
which we adjust until the factors are equal again at the initial wage. 

5.3 Simulation Scenarios 
According to the official website of the GTAP, the variable tms measures the power of 
the tax on imports. Meanwhile, the variable txs measures the power of the subsidy for 
exports. In this model, we use these two variables to simulate the trade reduction effect 
on exports and imports separately in the countries along the TITR.  
In this model, we assume that the TITR construction affects the following countries 
directly by reducing the trade cost on imports: Kazakhstan, Azerbaijan, Georgia, and 
Turkey. We simulate the spillover effect of the trading partner countries located close to 
the countries along the TITR: the PRC, Poland, Romania, and Ukraine. The COVID-19 
outbreak will also cause the construction of inter-regional transportation infrastructures 
in the TITR to generate different international trade effects. To capture the uncertainty 
of infrastructure investment given the influence of COVID-19, we evaluate other 
impacts as a response to the shocks, such as different modes of transportation 
(including rail, road, sea, and air), types of trade (exporting and importing), and levels 
of investor confidence. Our model considers five scenarios of trade cost reduction: very 
conservative, conservative,  general, positive, and very positive. We assume that, in a 
case with very positive confidence in investment, the trade cost reduction is likely to be 
50% stronger than that in the general case. In contrast, the effect is likely to be 50% 
weaker in a case with very conservative confidence in the investment. Therefore, in 
scenarios four (positive) and five (very positive), we assume the trade cost reduction 
levels to be 125% and 150% of those in the general case, respectively. In contrast, in 
scenarios one (negative) and two (very negative), we assume that the trade cost 
reduction levels will account for 75% and 50% of those in the general case. In sum,  
the following table summarizes the trade cost reduction resulting from different 
transportation modes and different levels of investor confidence. 
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Table 3: Trade Cost Reduction in Five Scenarios 
Scenario 1. Very Conservative 2. Conservative 3. General 4. Positive 5. Very Positive 
Rail –2.2% –3.5% –4.3% –5.6% –6.5% 
Air –2.9% –4.7% –5.9% –7.7% –8.8% 
Sea –3.5% –5.6% –7.0% –9.1% –10.5% 
Road –1.0% –1.5% –1.9% –2.5% –2.9% 
Mean –2.4% –3.8% –4.8% –6.2% –7.2% 

Source: Authors’ calculation. 

6. SIMULATION RESULTS 
Appendix 1 summarizes the simulation results of various scenarios. Our results 
suggest that transportation infrastructure investment tends to reduce interregional trade 
costs significantly, generating positive impacts on the real GDP in the countries around 
the TITR. The trade cost reduction generates two opposite effects through the channel 
of imports and exports. When the trade costs for imports are lower, the local markets 
are more competitive, which may negatively affect the domestic firms. Lower trade 
barriers also stimulate local production through the channel of exporting. As a result, 
we observe that the second effect is more substantial in the countries along the TITR. 
With the construction of transportation infrastructure, the countries along the TITR 
benefit from GDP growth with lower trade costs. For instance, in the general case 
(Scenario 3), in which the trade costs in the four modes decrease by 4.8% on average, 
the average GDP growth rate is 0.3% when considering both channels. We further 
observe that the effects of trade reduction among the different countries are quite 
uneven. For instance, Ukraine benefits from the most considerable GDP growth of 
1.36% with decreasing trade costs in the general case. However, the stimulation 
effects on the GDP are relatively minor in the PRC and Azerbaijan, with growth rates of 
0.01% and 0.05% in Scenario 3, respectively. 
As shown in Figure 1, all the countries suffer a loss in real GDP with decreasing trade 
costs for imports from foreign markets. For instance, Georgia experiences a significant 
negative impact from the trade cost reduction on imports, with a GDP change of –0.3% 
in the general case. Meanwhile, all the countries have a more substantial effect through 
exports when the trade costs are lower. Specifically, the mean of the GDP growth rates 
resulting from lower exporting trade costs is 0.369% in the general case. As a result, 
the economic impact of the improvement of the transportation infrastructure quality is 
positive. Thus, we can conclude that investment in transportation infrastructure in  
the countries along the TITR may positively stimulate economic recovery through the 
channel of trade cost reduction after the shock of COVID-19. Additionally, when 
implementing this strategy, countries should carefully consider the costs and benefits 
since the results suggest that it may not be effective in some countries.  
We also analyze the economic impacts of trade cost reduction for four modes of 
transportation infrastructure: seaport, airport, rail, and road. Figure 2 summarizes the 
results of the real GDP growth rate in different modes.  
Our results suggest that the construction of transportation infrastructure in airports and 
railroads stimulates GDP growth more extensively through the channel of trade cost 
reduction. Specifically, the trade costs in the air and rail modes decrease by 5.9% and 
4.3% in Scenario 3, leading to average GDP growth rates of 0.11% and 0.10%, 
respectively. The trade cost reduction in the sea mode is –7.0% in the general case. 
Georgia benefits most from the investment in seaport construction, with a GDP growth 
rate of 0.21% in the general case. Regarding the trade cost reduction effect of the other 
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three modes—air, rail, and road—the GDP growth rate is more considerable in 
Ukraine. For instance, the GDP change rate in Ukraine as a response to the trade cost 
reduction in the air mode (–5.9% in the general case) is 0.60%. According to the 
regression model results, trade cost and investment coefficients are larger for seaports 
and airports. With the assumption of uniformly increasing investment rates, the positive 
effects are more significant in the models for air and rail. Our study calculates the 
marginal effect of trade reduction, which equals the real GDP change over the value of 
trade cost reduction. The growth rates resulting from the construction in all four modes 
are relatively minor in the PRC, Poland, Romania, and Turkey, with marginal effects 
smaller than 0.005. Our results indicate that infrastructure investments in airports and 
railroads have larger positive impacts on GDP growth than investments in seaport and 
roadway infrastructure. According to the regression results in Table 2, the coefficient 
quality of railroads is lower than that of the other three modes. Hence, with an identical 
change rate of the quality index, the railroad’s trade reduction effect is more negligible. 
Furthermore, countries along the TITR are mainly inland countries in which the role of 
waterway transportation in international trade is smaller. 

Figure 1: Real GDP Changes as a Response  
to Transportation Infrastructure Investment 

 
Note: The mean levels of various scenarios of trade reduction in all four modes are as follows: very conservative:  
–2.4%, conservative: –3.8%, general: –4.8%, positive: –6.2%, very positive: –7.2%. 
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Figure 2: Real GDP Changes as a Response to Transportation  
Infrastructure Investment in Different Modes 

 
Notes: The levels of the trade reduction for each scenario of each mode are as follows: 
Sea: very conservative: –3.5%, conservative: –5.6%, general: –7.0%, positive: –9.1%, very positive: –10.5%.  
Air: very conservative: –2.9%, conservative: –4.7%, general: –5.9%, positive: –7.7%, very positive: –8.8%.  
Rail: very conservative: –2.2%, conservative: –3.5%, general: –4.3%, positive: –5.6%, very positive: –6.5%.  
Road: very conservative: –1.0%, conservative: –1.5%, general: –1.9%, positive: –2.5%, very positive: –2.9%. 

7. CONCLUSION AND POLICY RECOMMENDATIONS 
The BRI is a long-term investment program of the PRC that aims to speed up regional 
economic integration. As a crucial component of the BRI’s integrated trade corridors, 
the TITR corridor consists of extensive transportation infrastructure systems linking 
trade and economic activities in Eurasian countries. The current outbreak of COVID-19 
will exert long-term effects on the global economy and financial markets. This study 
explores the economic impacts of transportation infrastructure investments for the  
TITR under various hypothetical scenarios. The results have important implications  
for multilevel stakeholders as we consider the uncertainty of investment strategies 
carefully.  
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This research provides important policy implications. Our econometric analysis enables 
us to achieve more comprehensive assessment outcomes of the improvement in 
transportation infrastructure by building different scenarios for the trade cost reduction 
effects. The economic impact of improving the regional connectivity among different 
markets is twofold. The lower trade barriers to imports lead to more competitive local 
markets, which negatively affect the domestic firms. Meanwhile, trade liberalization 
positively stimulates the economy by encouraging exports. Our results reveal that 
strengthening infrastructure investments can be a valuable tool to stimulate the 
economy while reducing the negative impact of the epidemic in the Trans-Caspian 
countries. Specifically, the improvement of transportation, especially in the quality of 
airports and railroads, leads to an overall positive effect on real GDP growth in the 
TITR countries. 
Nevertheless, our estimation also demonstrates that the stimulation effects are 
relatively small in the sea and road modes in the TITR countries and their trading 
partner countries. Hence, our study suggests that policymakers should be aware that 
the investments in various transportation modes may generate quite different impacts 
on the economy. We can also observe that the favorable growth rates are minor in 
some TITR countries, such as Turkey and Poland. This implies that transport 
improvement is also related to the market structure and the involvement in international 
trade. We conclude that investing in transportation infrastructure could still have 
limitations in stimulating GDP growth directly. 
We analyze several countries along the TITR from 2011 to 2015, including Azerbaijan, 
the PRC, Georgia, Kazakhstan, Poland, Romania, Turkey, and Ukraine. The study 
estimates the elasticity of trade costs regarding infrastructure investments for four 
types of transport modes (i.e., rail, sea, air, and road). The analytical results in this step 
indicate that infrastructure investments in Central and West Asia should increase  
by almost one-third every 5 years to fulfill future needs. Based on the regression 
estimates, this study conducts a scenario-based analysis. One of the notable findings 
is that transportation infrastructure investment can reduce interregional trade costs 
substantially. The construction of transportation infrastructure benefits the TITR 
countries by offering GDP growth with lower trade costs. According to the results of our 
regression model, the economic effects of the quality of airports and railroads are 
larger than those of the other two modes. Consistent with the regression model, we 
also find that infrastructure investments in airports and railroads have larger positive 
effects on GDP growth than investments in seaport and roadway infrastructure. As for 
the differences across the countries studied, these investments have a relatively 
smaller impact on the PRC, Poland, Romania, and Turkey. The spillover effects of our 
simulation only influence these four countries. The decreases in trade costs have a 
much more substantial adverse impact on imports in Georgia than in other countries.  
This study provides detailed guidance for the countries in the TITR region regarding new 
development in the post-COVID-19 era. We acknowledge that our work has several limitations 
that require consideration in future studies. First, we calculate the elasticity of trade costs based 
on the statistical model. The quality of the data sources could significantly influence the values. 
We encourage future researchers to verify the estimated elasticity of trade costs using a more 
comprehensive dataset. Second, this study designs simulation models following the standard 
GTAP model. The basic CGE does not account for the possible spatial and temporal effects of 
infrastructure investments. Thus, our estimations for these TITR countries and their neighbors 
may be biased. It would be worthwhile employing better approaches that incorporate a spatial 
and temporal component into the CGE framework. Despite these limitations, this research 
offers policymakers and transport practitioners a better understanding of how to formulate 
effective policy responses to the uncertainties in the post-COVID-19 era. 
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APPENDIX 1: REAL GDP CHANGES AND THE 
MARGINAL EFFECT OF DIFFERENT SHOCK 
SCENARIOS 
Scenario Country Azerbaijan Georgia Kazakhstan Turkey PRC Poland Romania Ukraine Mean 
Trade 
Cost 
Reduction 
on 
Imports  

very conservative –0.006 –0.148 –0.029 –0.002 –0.001 –0.002 –0.003 –0.066 –0.032 
conservative –0.009 –0.239 –0.046 –0.004 –0.001 –0.004 –0.004 –0.107 –0.052 
general –0.011 –0.297 –0.058 –0.005 –0.001 –0.005 –0.005 –0.134 –0.065 
positive –0.014 –0.388 –0.075 –0.006 –0.001 –0.006 –0.007 –0.175 –0.084 
very positive –0.017 –0.449 –0.087 –0.007 –0.001 –0.007 –0.008 –0.201 –0.097 
Marginal effect –0.002 –0.062 –0.012 –0.001 0.000 –0.001 –0.001 –0.028 –0.013 

Trade 
Cost 
Reduction 
on 
Exports  

very conservative 0.032 0.487 0.110 0.030 0.006 0.030 0.033 0.739 0.183 
conservative 0.051 0.785 0.178 0.049 0.009 0.049 0.054 1.194 0.296 
general 0.064 0.978 0.222 0.061 0.011 0.061 0.067 1.490 0.369 
positive 0.083 1.276 0.289 0.079 0.015 0.079 0.087 1.944 0.482 
very positive 0.096 1.475 0.334 0.092 0.017 0.091 0.101 2.241 0.556 
Marginal effect 0.013 0.203 0.046 0.013 0.002 0.013 0.014 0.308 0.077 

Trade 
Cost 
Reduction 
on Both 
Imports 
and 
Exports  

very conservative 0.03 0.34 0.08 0.03 0.01 0.03 0.03 0.67 0.153 
conservative 0.04 0.55 0.13 0.04 0.01 0.05 0.05 1.09 0.245 
general 0.05 0.68 0.16 0.06 0.01 0.06 0.06 1.36 0.305 
positive 0.07 0.89 0.21 0.07 0.01 0.07 0.08 1.77 0.396 
very positive 0.08 1.03 0.25 0.08 0.02 0.08 0.09 2.04 0.459 
Marginal effect 0.01 0.14 0.03 0.01 0.00 0.01 0.01 0.28 0.061 

Sea very conservative 0.004 0.104 0.007 0.002 0.001 0.002 0.002 0.055 0.022 
conservative 0.006 0.167 0.011 0.004 0.001 0.004 0.004 0.089 0.036 
general 0.008 0.209 0.014 0.004 0.001 0.005 0.005 0.111 0.044 
positive 0.010 0.271 0.018 0.006 0.001 0.006 0.006 0.144 0.058 
very positive 0.012 0.313 0.020 0.007 0.001 0.007 0.007 0.166 0.067 
Marginal effect 0.002 0.047 0.003 0.001 0.000 0.001 0.001 0.025 0.010 

Air very conservative 0.014 0.061 0.034 0.012 0.002 0.012 0.012 0.293 0.055 
conservative 0.023 0.098 0.055 0.019 0.003 0.019 0.020 0.474 0.089 
general 0.028 0.123 0.069 0.023 0.004 0.024 0.025 0.596 0.111 
positive 0.037 0.161 0.091 0.030 0.005 0.031 0.032 0.777 0.146 
very positive 0.042 0.184 0.103 0.035 0.006 0.036 0.037 0.888 0.166 
Marginal effect 0.006 0.028 0.016 0.005 0.001 0.005 0.006 0.133 0.025 

Rail very conservative 0.006 0.124 0.029 0.010 0.002 0.010 0.011 0.231 0.053 
conservative 0.010 0.197 0.046 0.016 0.003 0.016 0.018 0.367 0.084 
general 0.012 0.242 0.056 0.020 0.004 0.019 0.022 0.451 0.103 
positive 0.015 0.315 0.073 0.026 0.005 0.025 0.029 0.587 0.134 
very positive 0.018 0.366 0.085 0.030 0.006 0.029 0.034 0.681 0.156 
Marginal effect 0.003 0.056 0.013 0.005 0.001 0.005 0.005 0.105 0.024 

Road very conservative 0.003 0.056 0.013 0.005 0.001 0.005 0.005 0.105 0.024 
conservative 0.004 0.084 0.020 0.007 0.001 0.007 0.008 0.157 0.036 
general 0.005 0.107 0.025 0.009 0.002 0.009 0.010 0.199 0.046 
positive 0.007 0.141 0.033 0.011 0.002 0.011 0.013 0.262 0.060 
very positive 0.008 0.163 0.038 0.013 0.003 0.013 0.015 0.304 0.070 
Marginal effect 0.003 0.056 0.013 0.005 0.001 0.005 0.005 0.105 0.024 

Source: Authors’ calculation. 
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