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Abstract: 7 

Under the Belt and Road (B&R) initiative, two new emerging trade corridors 8 

connecting the Far East to Europe have been built. One is the China-Europe Sea-Land 9 

Express Line (CESEL) and the other is the New Eurasian Land Bridge (NELB). This 10 

paper aims to understand the attitude of relevant stakeholders towards the 11 

performance of the Traditional Sea-Land Line (TSLL) alongside the two emerging 12 

container routes under the B&R initiative. To achieve this objective, we first of all 13 

built a performance evaluation system to understand the relative performance of these 14 

trade routes. A questionnaire survey was carried out to reveal the differing views on 15 

route performance, and Fuzzy Multi-Criteria Decision Analysis (MCDA) was then 16 

used to examine and interpret the survey data. Secondly, by dividing the interviewees 17 

into two groups, we examined whether the government’s development priorities are at 18 

variance with the preferences of industry practitioners. Thirdly, we explored the 19 

reasons for the variance by conducting an intensive interview with ten key 20 

stakeholders and then explain the findings from the perspective of institutional 21 

theories. Finally, we addressed the uncertainty and dynamics of route development 22 

under three different scenarios. Several managerial implications are proposed on the 23 

basis of our findings. 24 
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 30 

1. Introduction  31 

Traditionally, most trade cargoes from East Asia to central Europe are first of all 32 

transported by ship to the hub ports in Northwestern Europe, and then transshipped to 33 

the end customers in central Europe via either rail or inland waterborne transport.  34 

With the launch of the Belt and Road (B&R) initiative in 2013, China has the 35 

ambitious goal of transforming regional political and economic landscapes over the 36 

coming decades by building a ‘Silk Road Economic Belt’ and a ‘21st Century 37 

Maritime Silk Road’. Massive investments into these infrastructure networks have 38 

already taken place. For the land-based routes, as of April, 2018 eighteen Chinese 39 

cities have successively opened direct railway container services to European cities, 40 

and most of these services are enjoying subsidies from the local governments. As for 41 

the oceangoing routes, in recent years COSCO Pacific Limited has continued to invest 42 

heavily in the Port of Piraeus (Greece), transforming it into an important hub port in 43 

Southern Europe. At the same time, China has cooperated with Central and Eastern 44 

European (CEE) cities to construct railways linking the capitals of Hungary and 45 

Serbia, namely, Budapest and Belgrade. Upon their completion in 2018, the travel 46 

time by train between Southern Europe and Central Europe will be significantly 47 

reduced. With the development of the above railway networks and the rise of the Port 48 

of Piraeus, the competitiveness of the new trading routes between Asia and Central 49 

Europe has been dramatically improved. According to the Xinhua News Agency, there 50 

were 3,637 trains running to Europe via the Eurasian rail line in 2017, which was an 51 

increase of 116% over 2016. At the same time, the port of Piraeus broke its own 52 

record for container traffic in 2017, showing a 6.4 percent increase at 3,691 million 53 

TEU in 2017 compared to 3,471 TEU in 2016. 54 

The purpose of this paper is threefold. The first objective is to understand the attitude 55 

of relevant stakeholders towards the performance of the Traditional Sea-Land Line 56 

(TSLL) compared to the two emerging container routes under the B&R initiative, 57 

these being the China-Europe Sea-Land Express Line (CESEL) and the New Eurasian 58 

Land Bridge (NELB), by building a comprehensive evaluation method and criteria 59 

system. The three routes are shown in Figure 1. Compared to the TSLL, the CESEL 60 
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reduces the shipping distance by 5,558 kilometers. Needing only half the transport 61 

time compared to the TSLL, the NELB is becoming attractive for transporting high 62 

value-added products, such as electronic devices, from production centers in China to 63 

Europe. However, this advantage is offset by its higher shipping cost and lower 64 

frequency. Shippers have to pay a much higher rail freight rate in comparison to the 65 

cost of transport by shipping, even though the former has already been substantially 66 

subsidized. The pros and cons of all three routes in various aspects, as well as their 67 

development potential, make the resulting route competition rather interesting and 68 

dynamic. Although this is an issue that has strong implications for policymakers and 69 

industry practitioners, the development potential and choice among these three routes 70 

have only received very limited attention in the extant literature.   71 

Secondly, it is also worth noting that these two emerging routes are heavily 72 

government-driven compared to the Traditional Sea-Land Line that is market-driven. 73 

Therefore, it is both interesting and useful to explore the route choice preferences 74 

from the points of view of both government and industry practitioners, to see if there 75 

is consensus or disagreement among them—in other words, to ascertain whether the 76 

various governments’ development priorities on these emerging container routes 77 

under the B&R initiative are at variance with the preferences of industry practitioners. 78 

Thirdly, if such variance exists, then it would be interesting and useful to understand 79 

the reason for such variance between government policy-makers and industry 80 

practitioners, so as to create effective communication in order to reduce their 81 

differences of opinion.  82 

Finally, the level of criteria exerts great influence over route performance results. This 83 

is especially so, given that the two emerging routes are still in the initial phase of 84 

development, and that the international shipping industry is fraught with great 85 

uncertainties. It is therefore highly relevant to incorporate potential changes of criteria 86 

in various scenarios, and to make route evaluation accordingly.  87 

Therefore, this paper focuses on addressing the following research questions: How 88 

does the current competitiveness of the NELB and the CESEL compare to that of the 89 

TSLL? Do policymakers and industry practitioners share the same views with regard 90 

to decision priorities and route choice criteria? Which aspects should be strengthened 91 
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by the policymakers in order to promote the development of the new routes? How will 92 

future uncertainties affect the competitiveness of the three trade routes?  93 

 94 

Please insert Figure 1 here 95 

Figure 1: The three container trade routes from East Asia to Europe 96 

To address the above questions, this paper creates a framework for using the 97 

Multi-Criteria Decision Method (MCDA) to ascertain the performances of these three 98 

routes using real data. In addition, a questionnaire survey alongside an intensive 99 

interview with several key stakeholders have been carried out, and these reveal the 100 

differing views held by both policymakers and industry practitioners as to the 101 

priorities of the performance criteria. Finally, changes in performance under various 102 

scenarios are investigated, these including oil price volatility, the implementation of a 103 

global sulphur cap by 2020, and the possible effects brought about by implementing 104 

the B&R strategy. 105 

The contribution made by this paper lies in the following three aspects: First, this is a 106 

preliminary attempt to systematically investigate the performance and potential of 107 

these alternative routes under the B&R background. Second, this paper combines a 108 

quantitative method (MCDA) and qualitative theory (insights from institutional theory) 109 

together, so as to understand the disagreement over criterion importance between 110 

government policymakers and industry practitioners. A criteria system has been 111 

developed that considers not only the determinants of mode choice in the presence of 112 

transport literature, but that also focuses on the B&R development background. Third, 113 

to account for the uncertain and dynamic development of the new routes, scenario 114 

analyses have also been made by taking advantage of multi-criteria comprehensive 115 

evaluation under uncertainties. Finally, we draw political and managerial implications, 116 

and provide suggestions for the development of these routes.  117 

The paper is organized as follows: Section 2 reviews the literature on freight transport 118 

mode choice and the application of multi-criteria decision analysis. In Section 3, the 119 

evaluation criteria hierarchy and the MCDA framework are introduced. Section 4 120 

presents the survey and discusses the results. In Section 5, an in-depth discussion is 121 
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carried out based on the findings from an intensive interview with a few key 122 

stakeholders, and Section 6 presents the scenario analysis based on fuzzy 123 

comprehensive evaluation. Section 7 contains the final conclusion, as well as a 124 

summary of the limitations of this paper.   125 

2. Literature Review  126 

The Belt and Road Initiative is increasingly becoming a focal point for 127 

socio-economic–political interests because of its likely impact on land and sea 128 

transport and maritime logistics. According to Lee et al. (2017), the current 129 

knowledge of the B&R route is limited to its likely impact on trade flows and network 130 

connectivity. However, owing to the only recent release of B&R documentation and to 131 

poor data availability, empirical data is scanty, and the number of quantitative 132 

research papers is limited.  133 

With regard to the impact of the Eurasian Land Bridge rail improvement on shipping, 134 

Psaraftis and Kontovas (2010) studied the competition between ocean shipping and 135 

rail between East Asia and Europe, taking into account environmental factors. They 136 

found that the Eurasian rail route has become more competitive than shipping, 137 

particularly for the more expensive cargoes. Shipping can maintain its share only if 138 

the shipping freight rate decreases, and this is only for cheaper cargoes. Chen et al. 139 

(2017) developed a game theoretic model to analyze competition between rail and 140 

shipping against the background of the development of intercontinental Sino-Europe 141 

container freight transport. They numerically evaluated the model and concluded that 142 

this model of railway transport will continue to evolve under the new circumstance of 143 

the B&R, provided the frequency is higher, and the waiting time and cost can be 144 

significantly reduced. Rodemann and Templar (2014), using data collected from the 145 

literature and interviews, intended to identify the factors that enable/inhibit Eurasian 146 

rail freight, and to understand how such inhibitors can be overcome. They ascertained 147 

that the Eurasian land bridge can take in a minor share of Eurasian (container) 148 

transport. Nazarko et al. (2017) investigated the potential of the rail and maritime 149 

route linking Europe and Asia under the Chinese Silk Route Initiative, and pointed out 150 

that rail transport, in the framework of the B&R, could increase the export 151 

opportunities and price competitiveness of EU agricultural products. Shao et al. (2017) 152 

proposed a method of selecting the place in most urgent need of transnational 153 
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high-speed construction in the B&R region. They tested the model with massive 154 

experimental data, and the results show that 18 priority road sections urgently need to 155 

proceed with the construction of high-speed railways so as to meet the increasing 156 

trade volume. Yang, Pan and Wang (2017) reconstructed the shipping network for a 157 

shipping carrier, using a bi-level optimization model to consider the competition from 158 

rail against the background of the New Eurasian Land Bridge rail service 159 

improvement and the Budapest-Piraeus railway. They found that even if the transport 160 

capacity is upgraded and the freight rate is reduced, the transport cargo volume 161 

through the Eurasian Land Bridge rail system will only achieve a slight increase over 162 

the current freight rate. It is found that most researchers share an optimistic attitude 163 

towards the development of Eurasian rail under the B&R background, but this is 164 

subject to different requirements. 165 

Several factors, including cost (price), time, reliability, and flexibility are broadly 166 

used as criterions in mode choice between rail and sea (e.g. Puckett et al., 2011; 167 

Brooks et al., 2012; Yang et al., 2017; Panagakos and Psarafitis, 2018). In particular, 168 

Yang et al., (2014) explored the potential impact of trade data aggregation on 169 

commodity mode choices between ocean shipping and other transport modes. They 170 

selected 9 commodity types out of 99 commodities in terms of HS code for which 171 

shipping and other transport modes compete. They found that commodity nature, for 172 

example value and weight, can be used as a criterion for measuring the mode split at 173 

macro level. Psaraftis and Kontovas (2010) and Zis and Psaraftis (2017) formulated 174 

generalized freight cost functions by converting all other factors into cost. 175 

Haezendonck (2008) pointed out that, with the development of evaluation tools and 176 

the involvement of more stakeholders, the performance of a transport project is 177 

increasingly evaluated based on a multi-criteria system. He also suggested that not 178 

just pure economic effects should be included, but also ecological, spatial and social 179 

aspects, which are becoming more and more important. World Bank (2005) provided 180 

a multiple evaluation system in a report named “Best Practices in Corridor 181 

Management”. The two emerging trade routes in our study, namely NELB and 182 

CESEL, are still in the early phases of development, thus leaving great uncertainties, 183 

as well as challenges and opportunities. Criteria such as governmental support, 184 

infrastructure, and geopolitical stability, play a particularly important role in 185 

promoting these new routes at the present stage, but these are also difficult to be 186 
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generalized and quantified. Together with the poor data availability owing to such 187 

recent release of B&R documentation, this study chooses to utilize the MCDA method 188 

to quantify the performance of the three alternative routes. MCDA is a procedure that 189 

consists of finding the best alternative among a set of feasible alternatives 190 

(Sanchez-Lozano et al., 2013). There have been lots of studies in the literature using 191 

TOPSIS (Chen, 2000; Chu and Lin, 2002; Dagdeviren et al., 2009; Vaidya and Kumar, 192 

2006; Sipahi and Timor, 2010; Huang et al., 2011) and extended (interval) TOPSIS 193 

(Giove 2002; Tsaur, 2011; Yue 2011) for the solution of MCDA problems. TOPSIS 194 

has often been applied alongside other methods, such as the AHP (Onut 2008; Sun 195 

2010; Ravi 2011; Samvedi 2013). The applied MCDA framework will be further 196 

introduced in the next section.  197 

 198 

3. MCDA Methodology 199 

3.1 MCDA framework 200 

The MCDA method applied in this paper is based on the AHP as well as both the 201 

traditional TOPSIS and its extended form. More specifically, the AHP is used to 202 

analyze the structure of the evaluation criterion system and to determine the weights 203 

of the criteria. The traditional TOPSIS method is to rank the three alternative routines 204 

given all input data are fixed values. The extended TOPSIS method is used to obtain 205 

the performance ranking of the three routes under different scenarios while taking into 206 

account various uncertainties. The framework of the MCDA consists of four stages, 207 

and these are shown in Figure 2 below.  208 

 209 

Please insert Figure 2 here 210 

Figure 2: MCDA Framework applied in this study 211 

 212 

The four stages of this framework are specified as follows: 213 

Stage 1: Recognition of the evaluation criterion system  214 

Stage 2: Calculation of weights by AHP  215 

http://www.sciencedirect.com/science/article/pii/S0957417408007434#bib11
http://www.sciencedirect.com/science/article/pii/S0957417408007434#bib21
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Stage 3: Prioritization of route alternatives using traditional TOPSIS, based on the 216 

weights calculated by AHP 217 

Stage 4: Scenario analysis (Oil price volatility, global sulphur cap, effects of B&R 218 

initiative), using extended TOPSIS 219 

 220 

3.2 Criteria system 221 

The criteria selected for this study are based on extant literature (Haezendonck, 2008; 222 

Garcia-Menendez et al., 2004; Brooks and Trifts, 2008; Wong, Yan & Bamford, 2008; 223 

Psaraftis and Kontovas, 2010; Bergantino et al., 2013; Yang et al., 2014). We divide 224 

our criteria into five categories, these being technology, economics, environment, 225 

governance and commodity nature.   226 

Technology and economics are two common criteria adopted by most of the relevant 227 

literature. In this study, technology is further divided into two sub-criteria, namely, 228 

transport network infrastructure and logistics operation efficiency. Given the 229 

relevance of criteria applied in the literature, we selected three indicators for 230 

economics, these being freight rate, trip time, and trip frequency.  231 

Environmental indicators are increasingly considered as key criteria in the 232 

development of the shipping industry (Garcia-Menendez, 2004 and Psaraftis and 233 

Kontovas, 2010). For shipping, the most urgent environmental problem is ship 234 

emissions into the air, which in this paper are quantified as CO2 and SOx. 235 

The NELB and CESEL routes are initiated by the Chinese government, and both the 236 

Chinese government and nations alongside the Belt and Road play an important role 237 

in promoting the new routes, so governance is also taken into consideration as a 238 

primary criterion. Governance is further divided into two sub-criteria, namely, 239 

geopolitical stability and governmental support. It is noted that reliability is one of the 240 

most important factors for transportation mode decisions. For our study, since the two 241 

emerging routes both pass through multiple countries, the policies, diplomatic 242 

relations and even political regime of some of these countries are not stable. Thus, 243 

geopolitical stability is recognized as the most important facet affecting the reliability. 244 

In addition, whether government support will be sustained, and how it will change in 245 

the future, is now also unclear—and this too increases the risks in choosing this route. 246 
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For these reasons, we didn’t list reliability as a single sub-criterion in the criteria 247 

system.     248 

Commodity nature is often adopted as a criterion in long distance transport studies, as 249 

for example in Brooks and Trifts (2008) and Yang et al., (2014). Time sensitivity, 250 

cargo value and cargo fragility are selected as sub-criteria under commodity nature. 251 

Criteria can generally be categorized into three groups. Infrastructure, operation 252 

efficiency, trip frequency, geopolitical stability, and government support are 253 

positively related to the performance of the route, and can thus be regarded as 254 

beneficial factors. Freight rate, trip time, and the effect of emissions are negatively 255 

correlated with the route performance and thus are cost factors. The third group 256 

comprises neutral factors such as time sensitivity, cargo value and cargo fragility that 257 

describe the commodity nature, the high values of which do not necessarily indicate a 258 

better route performance. Instead, the degree of proximity of the neutral factor, which 259 

is the difference between the actual value and a benchmark value of the neutral factor, 260 

can be used to judge which route is the more appropriate for transporting the cargo. 261 

More specifically, the benchmark value of neutral factor X is the arithmetic mean of 262 

its values for the studied routes. The negative degree of proximity indicates that the 263 

cargo is more likely transported by the shipping routes; the positive degree of 264 

proximity indicates the cargo is more likely transported by the rail route (Yang et al., 265 

2014). Taking cargo time sensitivity for example, the value on the three routes (NELB, 266 

CESEL, TSLL) are 3.57, 3.41 and 2.89 respectively obtained from the questionnaire. 267 

Its benchmark value for the three routes is then 3.29, by taking the arithmetic mean of 268 

its values on three routes. Therefore, the degrees of proximity on the three routes 269 

(NELB, CESEL, TSLL) are calculated as the difference of actual value and 270 

benchmark value, namely 0.28, 0.12 and -0.4. The result suggests that NELB and 271 

CESEL route is more appropriate for transporting time sensitive cargos, while TSLL 272 

doesn’t favor these cargoes. 273 

In summary, the decision-making problems can be decomposed into a hierarchy, 274 

where the first level includes the 5 primary criteria and the second level specifies 12 275 

sub-criteria. The primary criteria and sub-criteria, as well as their detailed descriptions, 276 

are shown in Table 1 below.  277 

 278 



10 
 

Please insert Table 1 here 279 

Table 1: Evaluation criteria system used in this study 280 

  281 

3.3 MCMA methods description 282 

The AHP is one of the most popular MCDA tools used for decision-making. It was 283 

originally introduced by Saaty and since then has been widely applied in operations 284 

management (Saaty, 1977). The AHP can help to properly determine the weight of 285 

each criterion involved in the final outcome of the resulting layers. The TOPSIS was 286 

originally developed by Hwang & Yoon (1981). The TOPSIS is for determining the 287 

priority sequence of multiple alternatives by taking into consideration multiple criteria. 288 

It is based on the principle that the best alternative is the one that has the shortest 289 

geometric distance to the positive-ideal solution and the longest geometric distance 290 

from the negative-ideal solution. Different to other MCDA methods, the TOPSIS 291 

allows trade-offs between criteria, where a poor result in one criterion can be negated 292 

by a good result in another criterion. It provides a more realistic form of modeling 293 

which doesn’t simply include or exclude alternative solutions based on hard cut-offs 294 

(Huang et al., 2011). As for the application of the TOPSIS method on shipping routes, 295 

the integrated priorities of the alternative routes can be determined directly without 296 

standardization, making it convenient for decision-makers to select the best route 297 

among multiple alternatives under China’s B&R initiative. In addition, we can utilize 298 

its extended form to obtain the performance ranking of the emerging trade routes 299 

under various uncertainties. 300 

Under the proposed scenarios, some factors are assumed to be subject to potential 301 

improvement. To allow for potential changes to the criteria in various scenarios, 302 

extended TOPSIS is employed. Extended TOPSIS considers the mixed-type (with 303 

both crisp numbers and interval numbers) decision-making matrix, rather than exact 304 

information (the crisp numbers) decision-making matrices. Mixed-type 305 

decision-making matrices can first be transformed into interval decision-making 306 

matrices by transforming all the crisp numbers into interval numbers, according to 307 

Eq.(1) below. 308 

 309 

http://www.sciencedirect.com/science/article/pii/S0957417408007434#bib27
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                                       Eq.(1) 310 

 311 

Following this process, the interval decision-making matrix can be determined, as 312 

presented in Eq.(2) below. 313 

 314 

   

1 2
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     Eq.(2) 315 

 316 

where L U
ij ijx x    represent the value of the i-th routine with respect to the j-th 317 

criterion, and L
ijx  and U

ijx  are the lower and upper bounds of the interval number 318 

L U
ij ijx x   . 319 

 320 

In order to avoid any interference from differences in units/dimensions of these data, 321 

the interval decision-making needs to be normalized according to Eqs.(3)-(5). 322 

 323 

For data with respect to beneficial criteria, 324 

          { } { }
1,2,..., 1,2,...,

/ /max maxL U L U U U
ij ij ij ij ij ij

i m i m
y y x x x x j B

= =

 
  = ∈  

 
      Eq.(3) 325 

For data with respect to cost criteria, 326 

         { } { }
1,2,..., 1,2,...,

/ /min minL U L U L L
ij ij ij ij ij ij

i m i m
y y x x x x j C

= =

 
  = ∈  

 
    Eq.(4) 327 

As for data with respect to neutral criteria, the data applied in this study are crisp 328 

numbers, and L U
ij ijx x= in such a case, so we can normalize the data by  329 
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
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      330 

                                                             Eq.(5)                            331 

where L U
ij ijy y    represent the normalized value of the i-th routine with respect to 332 

the j-th criterion, and L
ijy  and U

ijy  are the lower and upper bounds of the interval 333 

number L U
ij ijy y   . The Benchmark

ijx  is the benchmark value for commodity nature.  334 

 335 

4. Data description and results analysis 336 

4.1 Data description  337 

In 2016, an online survey was conducted. The questionnaire was distributed among a 338 

broad spectrum of relevant stakeholders. As discussed previously, the NELB and 339 

CESEL have been largely driven by the Chinese government, rather than by the 340 

market. Thus, it is interesting to explore whether there is consensus or disagreement 341 

between government and industry practitioners’ attitudes towards the new routes. 342 

Therefore, our target audience for the online survey includes not only various industry 343 

practitioners but also government officials and their think-tanks. The survey was thus 344 

constructed for this audience of people, ones who are experts in this area either 345 

because of years of practical experience or of direct or indirect involvement in 346 

shaping the B&R strategy. 347 

In total we received 117 responses, among which 39 (33.3%) are researchers from 348 

government owned research institutes, 5 (4.3%) are from relevant government bodies, 349 

10 (8.5%) are shippers, 14 (12.0%) are logistics operators, 17 (14.5%) are freight 350 

forwarders (The difference between freight forwarders and logistic operators is that 351 

the former basically do not have any fixed assets, but only organize shipments for 352 

individuals or corporations. In contrast, the logistic operator can have warehouses and 353 

trucks, and in some cases they are secondary companies of shippers), 7 (6.0%) are 354 
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ship owners, 5 (4.3%) are port operators, 2 (1.7%) are shipping brokers, and another 355 

18 (15.4%) are from other disciplines. Among these, 36 (30.8%) respondents work in 356 

private companies, 21 (17.9%) are in state-owned companies, and 5 (4.3%) are from 357 

joint ventures and foreign companies. 44.4% of our respondents have more than 10 358 

years working experience, and 19.7% of the respondents have 7-10 years working 359 

experience. To test for any possible difference between respondents from government 360 

and industry, we divided them into two groups, Group 1 having a total number of 44 361 

respondents from government (37.6%) and government-owned research institutes,2 362 

and Group 2 containing all 55 respondents from within the industry (47.0%).3 If the 363 

respondents did not belong to any of the listed options, we labeled them as ‘others’. 364 

These ‘others’ include third party researchers from universities and consultants, and 365 

professionals from transport service enterprises such as shipping insurance companies, 366 

banks and so on. 367 

The values of the selected criteria are collected or calculated from different resources. 368 

The six criteria, namely transport network infrastructure, logistics operation level, 369 

geopolitical stability, governmental support, time sensitivity and cargo fragility are 370 

descriptive statistics. Therefore, the respondents were asked to rate them on a 371 

five-point scale in the questionnaire, and the respective average values were 372 

calculated. The criteria average values and data sources can be found in Table 2. For 373 

the descriptive value, the standard deviations from the average value are also provided 374 

in the table. Group 1 in the table denotes the government group, and Group 2 denotes 375 

the industry group. 376 

 377 

Please insert Table 2 here 378 

Table 2: Criteria values and data sources 379 

 380 

 381 

                                                 
2 The government institutes include China Waterborne Research Institute (WTI), which is the only 
waterborne related think tank under the Ministry of Transport, China (MOT), the Institute of 
Comprehensive Transportation of the National Development and Reform Commission, which focuses 
on intermodal development plans in China, National Railway Administration.  
3 The industry enterprises include shippers, liner shipping companies, logistics operators, freight 
forwarders, ship owners, port operators and shipping brokers.  
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4.2 Calculation of weights using the AHP 382 

By applying the AHP methodology, Table 3 shows the weights of evaluation criteria 383 

from all respondents (we name this the aggregated group), the government group 384 

(Group 1) and the industry group (Group 2). To ensure the consistency of 385 

interviewees’ judgements, the Consistency Index (C.I.) and Consistency Rate (C.R.) 386 

have also been tested and illustrated in Table 3. Throughout our analysis, C.R.s are 387 

less than 0.1, which indicate that the degree of consistency of interviewees’ subjective 388 

judgements for AHP analysis is acceptable (Saaty, 2002). It is noted that the 389 

eigenvector method of AHP has been criticized for having potential problems such as 390 

rank reversals. To validate the weights estimated by the eigenvector method, we have 391 

also calculated the weights by using the geometric mean method (Barzilai et al. 1987). 392 

There is no significant difference in the weights estimated by these two approaches.     393 

For the aggregated group, economics (0.50) shows the highest weight, followed by 394 

governance (0.24), commodity nature (0.16), and the environment (0.06), with 395 

technology (0.05) being the lowest weight. Compared to the aggregated group, the 396 

criterion priorities in Groups 1 and 2 are slightly different—commodity nature and 397 

governance swapped their places in both groups. However, the weights of some 398 

indicators are remarkably different. For example, the economic criterion has a much 399 

higher weight in the government group (0.56) than in the industry group (0.37), 400 

whereas commodity nature and governance have a much higher weight in the industry 401 

group (0.29 and 0.23) than in the government group (0.16 and 0.16). This difference 402 

underscores the absolute importance of the economic criterion considered by the 403 

government, while industry thinks that commodity nature and governance have equal 404 

importance alongside the economic criterion in evaluating route performance.  405 

 406 

Please insert Table 3 here 407 

Table 3: Weight of evaluation criteria in different groups 408 

 409 

Table 4 further illustrates the weight of sub-criteria for aggregated group, government 410 

group and industry group respectively. The result indicates that multiple factors have 411 
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significant effects on route performance — in particular, a strong preference for 412 

geopolitical stability (0.146), time sensitivity (0.13) and governance support (0.087) 413 

over transport cost (0.086) is observed in the industry group. In contrast, these three 414 

criteria are weighted much lower (0.097, 0.091 and 0.058) by the government group. 415 

This means that industry respondents have a greater willingness to pay for better 416 

performance in these factors.  417 

 418 

Please insert Table 4 here 419 

Table 4 Evaluation weights of sub-criteria in aggregated group 420 

 421 

4.3 Prioritization of route alternatives using TOPSIS  422 

It is noticed in Table 2 that the actual values of sub-criteria are in different magnitudes 423 

and units, which makes it difficult for them to be standardized and integrated, but by 424 

applying the TOPSIS method, there is no need to standardize the criteria. This also 425 

prevents the possibility that the performance values among the alternatives are too 426 

close to be distinguished, which has been observed in much of the previous literature 427 

(Wang and Elhag, 2006; Wu et al. 2018). Based on the weights listed in Table 3， 428 

Table 4 and the actual values summarized in Table 2, the performances of the three 429 

trade routes are calculated using the traditional TOPSIS method, following the 430 

procedure described in Section 3.3. The results are presented in Table 5 below. 431 

 432 

Please insert Table 5 here 433 

Table 5: Calculated performance of the three trade routes 434 

 435 
 436 
The three groups (namely All Group, Group 1 and Group 2) reach the consensus that 437 

the TSLL has the best performance, followed by the CESEL, with the NELB being in 438 

last place. The difference in performance among the three routes is significant. It is 439 

worth noting that the government group and the industry group have different 440 

attitudes towards the performance of the NELB. The NELB receives an 441 

approximately 10% higher performance score from the government group (0.260) 442 
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than from the industry group (0.238). This implies that the current development of the 443 

NELB, and its future prospects, may not receive the same degree of recognition from 444 

both groups. In contrast, the major part of the CESEL is already part of the traditional 445 

shipping trunk line, and has well-developed bases, such as the port of Piraeus. In 446 

addition, countries along the rail route are all in Europe and have a similar culture, 447 

and are thus viewed as having fewer uncertainties by industry practitioners. 448 

 449 

5. Discussion 450 

The model has identified the different preferences between policymakers and industry 451 

practitioners as to route choice. It is interesting for us to understand the reason for this 452 

variance. In addition, the model result may be affected by certain other factors, such 453 

as the selection of route choice criteria and interviewees, and the heterogeneity of the 454 

shipment. We therefore further conducted an intensive interview with several key 455 

stakeholders, hoping to understand the answers to the following three questions: 456 

1) The current competitiveness of the rail service compared to shipping transport;  457 

2) The reasons why government policymakers and industry practitioners weight 458 

differently on route choice criteria; 459 

3) The way that government policymakers and industry practitioners can have 460 

effective communication in order to harmonize their opinions. 461 

In total, ten anonymous people were interviewed, including five policymakers 462 

involved in formulating the new Eurasian corridors, and five industry practitioners 463 

who are currently working on the marketing and operation of the Eurasian train 464 

service. Table 6 below presents details about the interviewees: 465 

Please insert Table 6 here 466 

Table 6: List of interviewees 467 

From these interviews, we first found that the heterogeneity of sea and rail transport 468 

has an impact on their own competitiveness. The NELB has shorter transport time. As 469 

a result, shippers are more interested to use the NELB when transporting “high value 470 
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or time sensitive” cargos, such as “electronic devices” and “e-commerce 471 

commodities”, whereas traditional sea transport (CESEL and TSLL) is more superior 472 

as to freight rate and transport volume. Given its limited transport volume, shippers 473 

do not yet consider the NELB as a competitive mode for large quantities of goods. For 474 

such goods, the NELB at the present stage is more like a supplementary mode of 475 

transport. However, as mentioned in introduction, there have already been 3,637 trains 476 

in service on the Eurasian corridor during 2017, which was more than the total 477 

number during the whole previous five years. This dramatic development may imply 478 

its great potential for increased competitiveness in the future. The industry 479 

interviewees also explained that the shippers who prefer the NELB are mostly small 480 

in size. These shippers are more sensitive to freight rate change, but more importantly, 481 

are more flexible as to the shift in operation mode. In contrast, large shippers place 482 

more emphasis on the stability and reliability of the transport corridor, which is where 483 

the NELB currently lags far behind that of sea transport. Thus, large shippers have so 484 

far tended to take a ‘wait and see’ attitude, which explains why industry practitioners 485 

highly weight commodity nature.   486 

Second, there are three key actors involved in China’s B&R railway implementation, 487 

namely, the central government, the local authorities (for example, the Chongqing 488 

Municipal Government), and industry practitioners at all levels. In considering the 489 

criteria for route choice (Table 1), the central government has played a decisive role in 490 

planning the NELB and affecting the route performance. For example, the NELB has 491 

been strategically planned to transit through cities having strong electronics 492 

manufacturing industries that support the growth in rail transport. As a result, the 493 

commodity nature of the route has been indirectly defined. Also, China is committed 494 

to dozens of large-scale investments to improve the transport infrastructure and 495 

logistics operation efficiency. The government can also strengthen the geopolitical 496 

stability of the route by making long-term bilateral or multilateral agreements with 497 

countries through which the railway passes. However, despite its decisive role, the 498 

central government has not issued any concrete development prospects for the NELB 499 

in its mid-term (5-10 years) future, and thus there are still great uncertainties over its 500 

primary criteria trends, which could affect its overall performance. For instance, 501 

whether the infrastructure will continue to be promoted in the future as planned, for 502 

how much longer the freight subsidy can be sustained, what the relevant countries’ 503 
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attitudes are towards this initiative, and so on. 504 

In China, the central government has maintained a top-down approach in 505 

decision-making and has used administrative relationships to manage central-local 506 

relations. Local governments have little power to define national policy or to make a 507 

central-local bargain. In addition, central government not only controls critical 508 

resources (e.g. policy resources and finance) but has also decisively impacted on the 509 

appointment and promotion of local officials. Therefore, once the central government 510 

signals a clear policy on policy direction, local authorities tend to make active and 511 

symbolic responses (Marquis, and Qian 2014, Yin and Zhang 2012). However, local 512 

authorities lack the means to promote the NELB, being mostly confined to the 513 

establishment of local companies or to financial means such as subsidies. Moreover, 514 

the power of the central government is reinforced by the lack of horizontal 515 

coordination among local governments, with most of them defending their own 516 

political interests. For example, some local authorities are described by the 517 

interviewees as “speculators” and “followers”, who do not fully understand, or lack 518 

the means to match, the needs of local industry. This has amplified the differences 519 

among cities in terms of profitability and efficiency of the NELB. For example, 520 

Chongqing, which is located in the west of China and has a large amount of exported 521 

electronic commodities, is profitable, whereas Wuhan, in the middle of China, is 522 

losing money. 523 

Indeed, the current multiple-level institutional system impedes effective 524 

communication between industry practitioners and actual government policy-makers, 525 

leading to disagreement between the policymakers and industry practitioners. From 526 

the bottom to the top, local industry practitioners put forward their wishes for change 527 

as to local authority over the NELB. However, the central government has only 528 

defined the fundamentals of the development plan, so what the local authority can do 529 

is limited to the economic subsidy. The industry’s real needs on factors affecting their 530 

choice of the NELB has not been correctly conveyed to the central government, nor 531 

addressed with a systematic overview. 532 

The above disparity can be further explained by applying the notion of “trajectory 533 

activities” presented by Child, Lu and Tsai (2007). They applied the notion of 534 

“trajectory activities” to explain the difference between a developed country and 535 

China when forming a system. They indicated that in most developed countries, it 536 
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follows the bottom to top trajectory, which begins with a cognitive system, goes 537 

through a normative system and results in a regulative system. However, in China the 538 

formation of one system was characterized by a ‘made order’, in which the regulative 539 

system came first, with the state and its agencies dominating the process as the 540 

principal institutional entrepreneurs, resulting in the strategies of the central 541 

government having different effects at a local level. As a result, the efficiency of new 542 

policies is low.  543 

Facing this situation, Child, Rodrigues and Tse (2012) offered new theoretical and 544 

empirical insights to facilitate the co-evolutionary development between government 545 

and industry in China. One is to provide a specific proposal for change in both the 546 

firm and its environment, and the second is to build a concrete relational framework 547 

between the actors. Based on our own understanding and these theories, we can note 548 

some policy and managerial implications for the new routes.  549 

For central government, firstly, it urgently needs a national implementation plan with 550 

concrete details, rather than just a national policy. This will reduce all the speculation 551 

around launching the NELB and will clear away any doubts and uncertainties about it. 552 

Secondly, it is important to build a concrete relational framework, and to apply 553 

appropriate policy instruments to monitor and integrate the existing NELB. For 554 

example, to aggregate the services into a few key cities, which have appropriate 555 

trading commodity structure and good location for the NELB, and to increase train 556 

frequency and transport capacity. Thirdly, it is necessary to improve the geopolitical 557 

stability and infrastructure on the NELB, as this is of great concern to the industry 558 

practitioners so that more large shippers are attracted to using this route. For local 559 

authorities, it is very important to rationally judge if the local industry structure is 560 

suitable for developing the NELB, not just to provide a subsidy that is not sustainable 561 

in the long term.  562 

It is noted that the current intermodal connection between the port of Piraeus and the 563 

hinterland of Middle and East Europe is erratic. Due to poor facilities, the speed and 564 

capacity of the rail system is limited. There is also no efficient rail operator providing 565 

a regular train service, causing the frequency and efficiency of the CESEL to be very 566 

low. Current improvement of the CESEL should focus more on infrastructure 567 

construction, inter-governmental coordination and management. As with the CESEL, 568 

one primary constraint is the poor geopolitical stability of countries along the routes. 569 
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However, this challenge in turn implies that there is great potential for improvement.  570 

 571 

6. Scenario analysis 572 

It is noted that the international shipping industry is fraught with great uncertainties, 573 

factors such as fluctuation of the oil price and the issuance of new regulations making 574 

the market very unpredictable. On the other hand, the development of the two new 575 

routes is still in the initial phase and is thus also subject to many changes. Therefore, 576 

it is highly relevant to incorporate potential changes of criterion into the various 577 

scenarios and to make route evaluations accordingly. In this section, three scenarios 578 

are introduced below to estimate the potential changes of primary criteria and their 579 

combined impacts on route comparison.  580 

6.1 Scenario of oil price changes 581 

Bunker cost is the most important cost element for ship operation, and is heavily 582 

influenced by the fluctuation of oil prices. Given its importance, a variety of oil prices 583 

is assumed under this scenario. As a result, the shipping freight rate, sailing speed, and 584 

thus seaborne transport time will be adjusted accordingly to accommodate bunker cost 585 

changes. At the same time, the amount of fuel consumed will also be affected, which 586 

will lead to a change in carbon dioxide (CO2) and sulphur oxide (SOx) emissions from 587 

ship exhausts.  588 

The variation range of crude oil prices is based on historical Brent Oil prices obtained 589 

from the U.S. Energy Information Administration. The effect of raising crude oil 590 

prices on maritime transport costs has been investigated by Martino et al. (2009), who 591 

found that doubling the crude oil price results in a 50% increase in maritime transport 592 

costs. In the case of a plunge in oil prices, the shipping freight rate is assumed to 593 

remain the same, because price undercutting by liner operators with respect to a low 594 

bunker price has not been very effective. It is assumed that land transport segments 595 

for the three routes are operated by electric train only, and therefore the rail freight 596 

rate is assumed to be unaffected by any oil price fluctuation and thus remains 597 

unchanged. The optimal sailing speeds at sea for the three scenarios are obtained from 598 

Wang and Meng (2012). It is worth noting that the time for rail transport, as well as 599 

that for maneuvering, cargo handling and berthing in ports, remains constant 600 
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throughout all three scenarios.  601 

Any change in sailing speed will directly affect the amount of a ship’s air exhausts. In 602 

order to estimate the effect on ships’ emissions, the details of an Emma Maersk vessel 603 

have been adopted4 as an example. Also, the sulphur Emission Control Areas (ECA) 604 

Regulation has been taken into consideration, namely, that a ship will switch from 605 

Heavy Fuel Oil (HFO) to Marine Gas Oil (MGO) with 0.1% sulphur content when 606 

entering any ECA. On this basis, ship emission factors and emission amounts are 607 

obtained from the ship emission model developed by Kristensen (2012), which 608 

considers main ship particulars, engine types, and operating conditions (Jiang et al., 609 

2014). This study concentrates on two types of ship emission, namely CO2 and SOx. 610 

The values of changed indicators can be found in Table 7.  611 

 612 

Insert Table 7 about here 613 

Table 7: Input values for oil price change scenarios 614 

 615 

6.2 Scenario of the 2020 global sulphur cap 616 

With the tightening of regulations on ship emissions and their impacts on air quality 617 

and climate change, the International Maritime Organization (IMO) has set a global 618 

limit for sulphur in fuel oil used on board ships of 0.5% m/m (mass by mass) from 1 619 

January 2020.5 This will significantly reduce the amount of sulphur oxide from ships 620 

and will promote health and environmental benefits throughout the world. To comply 621 

with this regulation, ship operators will need to adopt cleaner but considerably more 622 

expensive marine gas oil (MGO), or the use of LNG as a fuel for shipping, or invest 623 

in abatement technologies such as scrubbers. All these measures come with 624 

compliance costs, which can generally be passed on to shippers, as for example by 625 

raising the freight rates. In this scenario, it is assumed that the MGO solution will be 626 

adopted for Emma Maersk. Price forecasts for MGO from the Danish Maritime 627 

                                                 
4 Ship specifics for Emma Maersk can be found at http://www.emma-maersk.com. This is the first 
E-class container ship owned by the A.P. Moller-Maersk Group and is still extensively used for the 
round trip between Europe and Asia. 
5 http://www.imo.org/en/MediaCentre/HotTopics/GHG/Documents/FAQ_2020_English.pdf 

http://www.emma-maersk.com/
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Authority (DMA) have been used (DMA, 2015) to study various price scenarios.6  628 

As in the oil price change scenario, MGO price changes are assumed to lead to higher 629 

container freight rates. Nevertheless, lower emissions of SOX can be achieved by 630 

using cleaner MGO. The values of changed indicators can be found in Table 8.  631 

 632 

Insert Table 8 about here 633 

Table 8: Input values for 2020 global sulphur cap scenarios 634 

 635 

6.3 Scenario of B&R effects on emerging routes 636 

Among the three routes, the TSLL has been well developed over many years, thus 637 

presenting the best performance on criteria such as freight rate, trip frequency, 638 

infrastructure, operational efficiency and geopolitical stability. The performance of the 639 

CESEL on these criteria is no better than the TSLL, and there is also still room for 640 

improvement of its port and rail infrastructure. As the most recently developed route, 641 

the NELB has relatively weak performance with regard to economics, technology and 642 

geopolitical stability. However, its advantages show up in trip time and governmental 643 

support. 644 

Under the B&R initiative, significant resources have been invested into improving the 645 

performance of these two emerging transport routes. In this scenario, the two 646 

emerging routes are assumed to have experienced improvement in various respects 647 

over their current development.  648 

For the CESEL route, one milestone development is that COSCO has already 649 

obtained the approval of a concession agreement from the Piraeus Port Authority, 650 

which clears the way for the acquisition of a 67 percent stake in the port by COSCO.7 651 

It is expected that the investment by COSCO in the port will continue. Therefore, the 652 

                                                 
6 Since the sulphur regulation was introduced in 2015, an increased demand for low sulphur MGO is 
expected and thus there is no low price scenario.  
7 
http://www.joc.com/port-news/european-ports/port-piraeus/piraeus-port-authority-approves-cosco-conc
ession_20160613.html 
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capacity and operational efficiency of the Piraeus Port will be further improved. 653 

Furthermore, the new railway linking Hungary and Serbia, sponsored by China, will 654 

complete construction in 2018, and naturally this new rail service will also be 655 

promoted. Therefore, in this scenario, it is assumed that the freight rate, trip frequency, 656 

infrastructure and operational efficiency of the CESEL will gradually increase to the 657 

levels of TSLL in the future.   658 

For the NELB route, with the announcement by the Chinese Government in March 659 

20168 of the ‘Vision and Actions on Jointly Building Silk Road Economic Belt and 660 

21st Century Maritime Silk Road’, certain projects, for example the 661 

China-Kazakhstan Logistics Terminal and the China-Kazakhstan Horgos International 662 

Border Cooperation Center, have been listed in the schedule. A series of cooperative 663 

agreements have also been signed between China and countries along the Belt and 664 

Road, for example Tajikistan, Kyrgyzstan and Uzbekistan. At the same time, Asian 665 

Infrastructure Investment Bank and Silk Road Funding has allocated funding for 666 

improving the infrastructure along the rail corridor. Against this background, in this 667 

scenario we also assume that the infrastructure, operational efficiency and geopolitical 668 

stability of the NELB will gradually increase to the same level as the CESEL (but will 669 

still not be as good as the TSLL). The hypotheses are shown in Table 9.  670 

 671 

Insert Table 9 about here 672 

Table 9: Input values for B&R effect scenarios 673 

 674 

6.4 Scenario result analysis 675 

To catch potential effects from the changes in certain of these evaluation criteria, the 676 

extended TOPSIS (Interval TOPSIS), which can handle the interval numbers and 677 

address the uncertainties, was applied to the above three scenarios. In addition, 678 

considering that industry practitioners are the decision makers for route choice in the 679 

future, we take into account only the weight of industry practitioners in the scenario 680 

analysis. Table 10 shows the calculated route performance for the above three 681 

                                                 
8 http://en.ndrc.gov.cn/newsrelease/201503/t20150330_669367.html 
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scenarios.  682 

 683 

Insert Table 10 about here 684 

Table 10: Calculated performance of proposed scenarios 685 

 686 

It is observed that the routes’ performance ranking in all three scenarios are the same 687 

as the baseline. This implies that the TSLL would still have a comparative advantage 688 

over the two alternatives for some period of time. However, the degree of this 689 

comparative advantage varies across the three scenarios.  690 

In the scenario of an oil price increase, a higher freight rate is expected to cover the 691 

extra cost of oil and the longer transit time, because the carriers will adopt a slow 692 

steaming strategy to cover the increase in oil price. In addition, the emissions of CO2 693 

and SOX will decline accordingly, because ships operating at lower speeds have a 694 

reduced amount of emissions. Therefore, the significant influence of increases in 695 

freight rate on route performance is partially offset by the decrease in emission effect. 696 

The oil price change exerts a relatively greater negative influence on the CESEL, 697 

because the freight rate of the CESEL is higher than the TSLL, and the NELB is 698 

electric driven rather than oil. However, this influence is minor.  699 

The implementation of a global sulphur cap has only a minor effect on the 700 

competitiveness of sea transport compared to rail transport. This is because the freight 701 

rates of the TSLL and CESEL only increase slightly when MGO is used, whereas 702 

their emissions show a significant decline, which offsets the negative effect of the 703 

freight increase.  704 

In the B&R effect scenario, the performance of the CESEL has been largely improved 705 

and it comes close to the performance of the TSLL. This indicates that if the 706 

infrastructure, operational efficiency, freight rate and frequency of the CESEL is 707 

improved to the same level as the TSLL, the CESEL will pose considerable 708 

competition for the TSLL. The advantages of the TSLL come from its geopolitical 709 

stability, which is weighted heavily and has a higher performance score than the 710 

CESEL. As for the NELB, we found that if the infrastructure, operational efficiency 711 

and geopolitical stability of the NELB can be improved to the same level as the 712 
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CESEL, the performance of the NEBL will also achieve an improvement, but only to 713 

a limited extent. This is because the freight rate of the NELB, which has a high 714 

weighting among all the indices, cannot be reduced further. This implies that the 715 

NELB should target valuable shipping cargo, which is not very sensitive to the freight 716 

rate.  717 

 718 

7. Conclusion  719 

With the launch of the One Belt One Road initiative, the two new emerging trade 720 

routes have attracted great attention from both the transport industry and countries 721 

along the Road and Belt. This paper aims to evaluate the performance of the 722 

Traditional Sea-Land Line (TSLL), the China-Europe Sea-Land Express Line 723 

(CESEL) and the New Eurasian Land Bridge (NELB), and ascertain their relative 724 

performance rankings using real data. This is done by conducting a broad survey 725 

covering both government bodies and industry practitioners, and then performing 726 

Multi-Criteria Decision Analysis (MCDA). The differing preferences towards certain 727 

evaluation criteria between policymakers and industry practitioners, as well as the 728 

reasons for the differences are also explored using insights from institutional theories 729 

based on information collected through an intensive interview with a few key 730 

stakeholders. To consider the potential changes of certain primary criteria and their 731 

combined impacts on route performance, three scenarios are proposed, including oil 732 

price change, a global sulphur cap and the B&R effects.  733 

The weight calculation results indicate a strong preference from all respondents that 734 

criteria regarding economic factors, such as trip frequency, freight rate and trip time, 735 

take precedence over other factors. Geopolitical stability is also heavily weighted, 736 

which indicates the concern of relevant stakeholders towards the political stability of 737 

the nations along the transport route. By dividing the respondents into groups, we 738 

found that government policymakers and industry practitioners each apply remarkably 739 

different weightings to certain criteria. For example, the economic indicators present 740 

much higher weights in the government group than in the industry group, whereas 741 

commodity nature and geopolitical stability have higher weights in the industry group. 742 

This may be attributed to the different concerns and expectations between government 743 

policymakers and industry practitioners on the development of the new routes. This 744 
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distinct variance is generated due to unique “trajectory activity” in the multiple-level 745 

institutional system of China. In China, the formation of one system follows a ‘made 746 

order’, in which the regulative system came first, with the central government 747 

dominating the process as the principal institutional entrepreneurs, resulting in the 748 

strategies of the central government having differing effects at a local level. Based on 749 

institutional theories certain policy and managerial implications are suggested to solve 750 

this problem. There is no doubt that the TSLL performs better than the CESEL and 751 

NELB for all respondents. The CESEL takes precedence over the NELB, as the 752 

NELB is at present only playing a supplementary role to the shipping route.  753 

The effect of the global sulphur cap on route performance will be limited, because 754 

CO2 and SOx emission reductions are offset by an increase in freight rate. However, it 755 

is noted that oil price volatility will have a unique effect on the performance of the 756 

CESEL, although this effect will not alter the performance ranking of the three routes. 757 

If the B&R strategy helps in raising the infrastructure, operational efficiency, freight 758 

rate and frequency of the CESEL to the same level as the TSLL, the CESEL will 759 

become more competitive to the TSLL and will hold only a slightly inferior position. 760 

On the other hand, if the infrastructure, operational efficiency and geopolitical 761 

stability of the NELB can be improved to the same level as the CESEL, the NELB 762 

will still perform far behind the shipping route, because its freight rate is still too high 763 

in comparison to the shipping freight rate.  764 

There are certain limitations in the current paper that could be improved on in a future 765 

study: (1) In the questionnaire data collection, all respondents are from Asia. This is 766 

partly because the route is a headhaul one from Asia to Europe, and thus Asian 767 

shipping practitioners have more influence on the route choice. Another reason is due 768 

to our limited sources of information on western practitioners such as shippers. 769 

However, this imbalance in trade may change in the future, given the current highly 770 

debated issues in many European economies about the reshoring of manufacturing 771 

from China back to Europe, so it would be highly relevant to also include respondents 772 

from the European side. A systematic stakeholder analysis could also be made in a 773 

future study to classify the people who have influence over route selection. (2) The 774 

presented hierarchy of criteria and classification of the indicators inevitably exert an 775 

influence on the weights of indicators and the route rankings. Thus, further work 776 
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should test the robustness of the results, taking into account different hierarchy and 777 

classifications. (3) The heterogeneity of commodities for different transport modes 778 

needs to be further considered. (4) With more data accessibility, a transport behavioral 779 

model can be applied in a future study.  780 
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