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Introduction and Methodology 
 
This research analyses selected routes used for the import / export trades of Pakistan.  The China 
Pakistan Economic Corridor (CPEC) provides the context for this research.  CPEC is a multi-billion dollar 
economic project between Pakistan and China considered to be a vital part of China's One Belt One 
Road (OBOR) initiative for direct access for China to the Arabian Sea (for main shipping routes) using a 
network of road, rail, air routes, and ports across Pakistan.  Chinese investment ($ 46 billion initially, 
rising to $ 62 billion) in Pakistan has been in the Industrial, Transport, Agriculture and Energy sectors.  
Since its inception there has been political and social debate about the distribution and prioritization of 
investments in CPEC Road/Rail projects on three main routes: Eastern, Central, and Western; there is 
also a 4th alternative known as Western Route 2. 
 
This research evaluates the overall competitiveness of the CPEC routes on the basis of commercial 
aspects of distance, freight costs, transit time and risk for transportation of unitised freight using twenty 
and forty-foot containers from Gwadar Port to the Khunjrab pass on the China-Pakistan border.  The 
case-study was principally conducted using a questionnaire survey for Pakistan based Logistics 
Service Providers (LSPs), general road transport operators, the National Highway Authority (NHA)  and 
Pakistan Railways.  In the full study, different alternatives for each CPEC route (3 options for Eastern, 4 
options for Central, 3 options for Western and 3 options for Western Route 2) with unimodal (road only) 
and multimodal (road-rail only) alternatives were analysed. A selection of the main routes’ characteristics 
are presented here, following the UNESCAP time / cost-distance methodology (Beresford, 1999; 
UNESCAP, 2003). 
 
Transport Infrastructure and Trade Facilitation in Pakistan 
 
Pakistan has three international deep-sea ports including two fully operational ports (Karachi and Qasim) 
handling 95 percent of Pakistan’s international trade, and one newly developed semi-operational port 
(Gwadar Port) (Sánchez-Triana, E. et al., 2013; ADB, 2015; GPA, 2017).  The Asian Development Bank 
highlighted the limited depth of the ports (10 - 12 meters) as a key hindrance to their use by larger sized 
vessels (ADB, 2015).  Sánchez-Triana, E. et al (2013) concluded that customs clearance delays, lack of 
rail service operations and poor logistical facilities for the efficient movement of containers from ports 
were the major impediments in Pakistani ports.  They further highlighted that while ship - shore container 
handling speeds at Pakistani ports match international standards, on-shore container handling times 
are double that of efficient international ports. 
 
Concerning roads, the Asian Development Bank (ADB, 2015) considered road transport as the 
dominant mode for both freight and passenger traffic in Pakistan and it now accounts for about 96% of 
total freight traffic in the country.  In common with many emerging economies, in Pakistan problems 
such as truck-overloading, poor roads, accidents, pilferage and breakdowns are commonplace. The 
railways, meanwhile, were once the predominant mode of transport in Pakistan, and in the 1960s 
handled around 73% of freight traffic.  This declined to a low of around 4% in 2011 and the main focus 
has shifted towards passenger traffic and away from freight services, despite the fact that there is 
sufficient demand and profit margins are sustainable (Sánchez- Triana, E. et al., 2013).  The Asian 
Development Bank (ADB, 2015) also highlighted the fact that the railways are both neglected and the 
least prioritised mode both for Government investment and for cargo transport in Pakistan.  In respect 
of customs clearance processes, Pakistan has successfully reduced clearance times from 6 - 8 days in 
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most cases, to less than 24 hours, through the implementation of the Pakistan Customs Computerized 
System (PACCS).  Enhanced risk management techniques have lowered physical inspection rates on 
imports from 100% to 4% and to 2% on exports (WTO, 2008 and World Bank, 2012).  Further, UNESCAP 
(2016) reported that the level of implementation of trade facilitation measures in Pakistan (48%) was 
above average levels in Asia-Pacific (46.5%) and South and South-West Asia (42%). 
 
Route Analysis and Modal Choices 
 
Analysis in this paper is restricted to single twenty and forty foot containers (TEU and FEU) moving 
from Gwadar Port (Origin) on the South-West coast of Pakistan to the Khunjrab Pass (Destination) on the 
China-Pakistan border in Northern Pakistan.  However, routes discussed also cover Karachi where the 
remaining two busiest ports of Pakistan (Karachi Port and Port Qasim) are located.  Moreover, only two 
modes of transport i.e. Road and Rail have been examined to allow for feasible comparisons of TEU / FEU 
cargo units on the CPEC routes.  
 
Transport distances were recorded in kilometers based on information obtained from the NHA (NHA 
2015, 2017) and Pakistan Railways participants in the survey and from official websites wherever not 
obtained from questionnaires.  Step (handling / intermodal) costs amounting to PKR 10,000, PKR 15,000 
1 and step times of 1 hour per container were incurred for loading and off -loading of twenty and forty foot 
containers respectively.  At railway terminals it was assumed that the cost/time value would be 
considered only once for intermodal transfer. The research revealed that the participants (2 LSPs / 7 
Transport Operators) did not charge separately for tolls, rather they were included in the total freight 
rate.  Participants were also asked about their perception of cost and time effectiveness and risk factors 
(safety of goods / transport due to road / infrastructural conditions and security threat) of the respective 
routes.    
 
CPEC Eastern Route 
 
All Road: Gwadar - Karachi - Hyderabad – Sukkar - Multan - Khanewal - Faisalabad - Rawalpindi - 
Havelian - Khunjrab 
Total costs for a twenty foot container are PKR 243,750 (including 2 x PKR 10,000 step costs) and for a 
forty foot container PKR 335,625 (including PKR 2 x 15,000 step costs) with total transit times of 109 and 
134 Hours respectively, from Gwadar port to the Khunjrab pass, covering a distance of 2,692 km for 
one truck from origin to destination.  This can be taken as the benchmark solution for alternative 
transport combinations.  
 
Road – Rail - Road: Gwadar - Karachi – Rawalpindi – Havelian - Khunjrab 
It was considered important to include intermodal / multimodal options by including railways for a better 
understanding of the interplay between the two modes in terms of their cost, time and service 
performance.  Road – Rail - Road was evaluated where rail transport is used as the dominant mode, and 
road transport is used for both collection and delivery.  The freight journey for both twenty and forty foot 
containers is assumed to be undertaken with 4 cost/time steps, 2 at origin/destination and 2 for 
intermodal transfer.  Analysis shows that for the transport of twenty and forty foot containers on the 
CPEC Eastern Route from Gwadar to Khunjrab for a distance of 3,075 km  costs PKR 272,241 
(including 4 x PKR 10,000 step costs)  and PKR  429,875 (including 4 x PKR 15,000 step costs) with 
total transit times of 103 and 118 hours respectively.   
 
Comparing the options on the CPEC Eastern Route shows that All Road is most economical in terms 
of cost and distance, while Road – Rail - Road is beneficial in terms of time effectiveness.   This strange 

                                                      
1  As of August 2019 one thousand (1000) Pakistan Rupees (PKR) is equivalent to 6.2 US Dollars 
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revelation of road transport being cost effective than rail, and rail being time effective than road 
transport is a deviation from general concept of rail being cheaper than road transport and road transport 
being more time effective than rail. 
 
CPEC Central Route 
 
All Road: Gwadar - Karachi - Hyderabad – Sukkar - Dera Allahyar – DG Khan – DI Khan – Mian Wali 
– Rawalpindi – Havelian - Khunjrab 
Total costs for a twenty foot container are PKR 450,042 (including 2 x PKR 10,000 step costs) and for a 
forty foot container are PKR 598,194 (including 2 x PKR 15,000 step costs) with total transit times of 
134 and 153 Hours respectively for a total distance of 2,881 km .    
 
Road – Rail – Road – Rail - Road:  Gwadar – Karachi – Sukkar – Dera Allahyar – DG Khan – DI Khan – 
Mian Wali – Rawalpindi – Havelian - Khunjrab 
For this option over a total distance of 3,000 km costs are PKR 453,889 (including 6  x  step costs of 
PKR 10,000) and PKR 592,547 (including 6  x  step costs of PKR 15,000) and transit times of 126 
Hours (including step time of 1 x 6 hours) and 138 Hours (including step time of 1 x 6 hours) for twenty and 
forty foot containers respectively, utilising rail for two comparatively short links i.e. Karachi to Sukkar and 
Rawalpindi to Havelian.   Comparison of these figures to the All Road alternative for the CPEC Central 
Route highlights that although the total distance increases by 119 km the transit time reduces by 8 and 
15 hours for TEU and FEU respectively with commensurate cost reductions of PKR 3,847 and PKR 
5,647. Therefore, this option is considered comparatively both cost and time effective  
 
Road – Rail - Road: Gwadar – Karachi – Hyderabad – Larkana – Multan – Rawalpindi – Havelian - 
Khunjrab 
A further option to evaluate the CPEC Central route is a multimodal option using dedicated freight rail 
from Karachi to Havelian while using road transport from Gwadar to Karachi and Havelian to 
Khunjrab.  While road transport is still dominant, rail plays a much more important role .  Analysis of 
this alternative route reveals that the freight journey of 3,145 km  carried out in four steps incurs costs 
of PKR 279,249 (including 4 x step costs of PKR 10,000) and PKR 401,715 (including 4x step costs of 
PKR 15,000) and transit times of 99 hours (including step times of 1 x 6 hours) and 111 hours (including 
step times of 1 x 6 hours) for twenty and forty foot containers respectively.  The enhanced cost and time 
effectiveness of this multimodal option is the result of using rail for the longer leg which validates the 
general rule for rail being cheaper than road transport over long distances. 
 
CPEC Western Route 
 
All Road:  Gwadar – Basima – Quetta – Zhob –DI Khan – Mian Wali – Rawalpindi – Havelian - 
Khunjrab 
This route includes only two steps at origin and destination.  The step costs are PKR 10,000 and PKR 
15,000 for twenty and forty foot containers respectively, with step times of 1 hour for both .  Total costs 
incurred are PKR 520,857 (including 2 x step costs of PKR 10,000) and PKR 711,916 (including 2 x 
step costs PKR 15,000) for a total distance of 2,628 km  and total transit times of 122 and 153 hours 
respectively.  Comparison of this option with similar options used for evaluation of t h e  CPEC 
Eastern and Central Routes i.e. All Road (Unimodal) CPEC Eastern Route and All Road (Unimodal) 
CPEC Central Route reveal that under this option the CPEC Western Route is more time effective.  
However, the perception of the customers and transporters is also vital for such route choices and the 
risk factor on this route also needs to be considered as 25% of participants considered the Western route 
as least cost and time effective and 50% considered it to have a low risk of damage to goods and 
transport due to security and road conditions. 
 
Road – Rail - Road: Gwadar – Basima – Quetta – Zhob –DI Khan – Mian Wali – Rawalpindi – Havelian - 
Khunjrab 
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This multimodal option incorporates rail transport from Rawalpindi to Havelian (short distance) and uses 
road transport for the dominant and feeder legs.  The distance of 2,698 km is distributed into 4 steps, 
incurring total costs of PKR 529,487 (including 4 x step costs of 10,000) and PKR 730,496 (including 4 x 
step costs of 15,000) with total transit times of 121 and 149 hours for twenty and forty foot containers 
respectively.  However, this route is considered congested and less secure for heavy traffic / transport 
due to road conditions.     
 
CPEC Western Route 2 
 
All Road: Gwadar – Basima – Quetta – Zhob –DI Khan – Kohat – Rawalpindi – Havelian – Khunjrab 
This unimodal option includes two step costs at origin and destination.  The freight journey of 2,748 
km incurs a total cost of PKR 521,072 (including 2 x step cost of 10,000) and PKR 720,951 (including 
2 x step cost of 15,000) with total transit times of 120 and 151 hours respectively for twenty and forty 
foot containers.  This route is considered less safe for heavy traffic / transport due to road conditions 
and congestion.  Moreover, while rail is also available between Kohat and Rawalpindi, it is currently 
not operational and the marshalling yard at Kohat cannot handle containerised cargo. 
 
Road – Rail - Road: Gwadar – Basima – Quetta – Zhob –DI Khan – Kohat – Rawalpindi – Havelian – 
Khunjrab 
This multimodal option (road-rail combination only) incorporates 4 steps of which 2 are for loading/ 
offloading at origin and destination and 2 are for intermodal transfers in Rawalpindi and Havelian.  The 
total distance is 2,818 km and incurs total costs of PKR 529,702 (including 4 x step costs PKR 10,000) 
and PKR 739,531 (including 4 x step costs PKR 15,000) with transit times of 119 and 147 Hours (both 
including 1 x step times of 4 hours) to transport twenty and forty foot containers respectively.  
Comparison with the All Road option reveals that this option is slightly more time effective but more 
cost effective.  Overall for this route the All Road option is the most cost effective whereas, the Road-
Rail-Road multimodal alternative is the most time effective These findings also validate earlier 
observations that rail is not cost effective compared to road transport for short distance transport. 
 
Analysis 
For the transport of twenty foot Containers from Gwadar to Khunjrab, the Road-Rail-Road CPEC Central 
Route proves to be the most Time Effective with a total transit time of 99 Hours .  The second most 
effective in terms of time is the Road – Rail - Road CPEC Eastern Route at 103 Hours. On the other hand, 
the All Road CPEC Eastern Route is the most cost-effective route at PKR 243,750 while the second 
most cost effective route is the Road – Rail - Road CPEC Eastern Route at PKR 272,241.  For distance, 
the All Road CPEC Western Route is shortest at 2,628 km while the All Road CPEC Eastern Route is 
second longest at 2,692 km.  Thus, overall the All Road CPEC Eastern Route is consistently the most 
competitive route and the best modal option for CPEC Routes in Pakistan for the transport of twenty 
foot containers.   
 
For the transport of forty foot containers from Gwadar to Khunjrab, the most time effective route is the 
Road – Rail - Road option on the CPEC Central Route with a transit time of 111 hours, with the Road – 
Rail - Road CPEC Eastern Route being second most effective with a transit time of 118 Hours.  In terms 
of cost effectiveness, the All Road CPEC Eastern Route achieved the lowest cost of PKR 335,625, 
while the multimodal Road – Rail - Road CPEC Central Route was second most cost effective at PKR 
401,715.  As with twenty foot containers, the All Road CPEC Eastern Route is consistently the most 
competitive route and modal option for CPEC Routes in Pakistan to transport forty foot containers.  
 
However, for both twenty and forty foot containers, the time and cost effectiveness of multimodal Road 
– Rail - Road alternatives of both the CPEC Eastern and Central Routes are important for or large number 
of containers to achieve economies of scale, reduced drivers costs and environmental sustainability 
improvements. 
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Conclusion 
 
Different aspects of the three main CPEC routes (Eastern, Central & Western) along with a fourth 
alternative of CPEC Western Route-2 were analysed on the basis of distance, cost, transit time, risk, 
route and modal choices using an established cost model. The All Road CPEC Eastern Route option 
was found to be the most competitive route with the unimodal option remaining more competitive than 
the multimodal options.  However, significant time and cost advantages of the multimodal alternatives of 
the Road – Rail - Road CPEC Eastern and Central Routes routes can also be observed.  Therefore, these 
latter options could be utilised for the transport of large numbers of containers to benefit from economies 
of scale on long haul rail freight rates and savings for road transport in respect of wear and tear, driver’s 
costs, along with the environmental sustainability.    
 
The general principal of transport regarding cost effectiveness of rail compared to road transport is 
negated in instances where it is used for short distances, however, it is a valuable alternative in 
situations where it can be used over longer distances.  There is an overall need for cooperation 
between the rail and road sectors as road transport has dominated the freight transport market in 
Pakistan, and Pakistan Railways have not taken significant measures to compete and capture freight.    
Therefore, a Rail option could prove important once the railway links between Gwadar and Karachi, and 
Havelian to Khunjrab are constructed under CPEC development project between China and Pakistan.  
However, significant time and cost effectiveness for multimodal/intermodal alternatives of the Road-Rail-
Road option on the CPEC Eastern Route and the Road – Rail - Road option on the CPEC Central Route 
are also competitive as alternative for large numbers of long-haul containers. 
 
The findings also significantly matched to the general perception of the research participants about 
CPEC routes where 75% rank the Eastern Route as the most cost effective and 100% rank it as the most 
time effective and being the “no risk”/safest option.  For overall total competitiveness covering cost, time 
and distance, unimodal all-road transport appears to be best suited for the transport of twenty and forty 
foot containers from origin (Gwadar) to destination (Khunjrab). 
 
In terms of infrastructural improvements that would be required in order to enhance t h e  intermodal 
transport connectivity of the CPEC routes, the most crucial infrastructural important has been identified 
as rail terminal capacity with modern loading/offloading and storage equipment for container handling.  
Moreover, the online connectivity of the toll system had not been appropriately implemented on 100% 
toll plazas, which otherwise could improve the traveling time performance of the freight transport. 
 
Finally, findings regarding risk perception on the CPEC Routes (safety of goods / transport due to road 
/ infrastructural conditions and security threat) reveal that “the Central and Eastern Routes are 
considered to be “No Risk”, whereas, only 50% of respondents consider the Western Route to have “No 
Risk”.  However, the Western and Western 2 routes were considered to be “Low Risk” by 50% and 25% of 
respondents respectively, whereas, 75% participants perceived Western Route-2 to have “Medium Risk”. 
 
Suggestions for Future Research 
 
Despite the above suggestions pertaining to essential infrastructural improvements, the research may 
not be considered completely conclusive.  Therefore, additional in-depth research would be required to 
identify and rectify the infrastructural impediments in each segment of Pakistan’s transport sector. 
 
Additional in-depth research is suggested to identify and rectify the infrastructural impediments in each 
individual segment of Pakistan’s transport sector. Examples of where possible improvements could take 
place include: construction of modern toll terminals / plazas, modernized online management, more 
efficient customs clearance management, border crossing efficiency enhancements, expanded storage 
capacity, intermodal transfer equipment modernization especially in marshaling yards, the development 
of Dry Ports, and the construction and improvement of relevant link roads and railways especially in the 
vicinity seaports. 
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