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EXECUtivE sUMMarY

introduction
This study of the railways of the member countries of the Central Asia Regional Economic Cooperation (CAREC) 
program was prepared as part of an Asian Development Bank (ADB) technical assistance project on CAREC 
Railway Sector Development. It examines the situation of the eleven CAREC railways and identifies opportunities 
for investment, commercialization, and reform. The main focus is on railway freight since it is the core business of 
each CAREC railway, in particular cross-border freight that can be improved through regional cooperation.

Central asia’s major railway corridors
The CAREC region’s main long-distance railway corridors were built between the mid 19th century and 
late 20th century, primarily by the Russian Empire, the former Soviet Union (FSU), the British Empire, and 
the People’s Republic of China (PRC). The first corridor was Pakistan’s north–south corridor, an integral part 
of the railway network of British India. Most of the other corridors connected parts of Central Asia with Russia 
in the northwest. These included land-based corridors and multimodal corridors that crossed the Caspian 
and Black Seas. The Russian Empire also built the Trans-Siberian Railway connecting Moscow with its Pacific 
coast ports, eventually with spurs to the PRC, Mongolia, and what is now Kazakhstan. In the second half of 
the 20th century, the PRC greatly expanded its railway network and connected it northwards to Mongolia and 
westwards to the FSU. The regional railway network in 1990 is shown in Figure 1. 

After the collapse of the FSU in 1991, Central Asia’s railways were broken up among the newly independent 
sovereign states. Subsequently, Kazakhstan built additional east-west links to address gaps in its network. 
Several countries built links to restore railway routes disrupted by the new national boundaries. Countries also 
invested in upgrading existing corridors and improving rail-served Caspian Sea ports. The PRC rapidly expanded 
its railway network, and upgraded its ports and border crossings. Southwest of the CAREC region, Iran expanded 
its railway network to serve cross-border traffic. This included building a rail link to the port of Bandar Abbas, 
connections with Turkmenistan, Pakistan, and Turkey, and completion of part of a link to Azerbaijan. Afghanistan, 
and Pakistan developed ambitious plans to invest in long-distance cross-border railways. 

Today the CAREC region is served by ten main long-distance railway corridors. These consist largely of sections 
of the major corridors built prior to 1990, reconfigured for a region of independent states. These are shown in 
Figure 2. There are four east–west corridors between Asia and Europe, three shorter east–west corridors within 
Central Asia, and three north–south corridors. There are still some missing links, particularly in the southern part 
of the region and in Mongolia. 
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Figure 1: Central asia’s Cross-border Railways in 1990
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Figure 2.1

Note: The former railway line between Baku, Nakhchivan and the Iran border at Jufra is not shown in this map.
Sources: ADB 2017a; 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 2021g; 2021h; 2021i; 2021j; 2021k; Ames 1947; Britannica 2021; 
2021b; Farnworth 2020; JSC Samruk-Kazyna 2017; Kerr 2012; Kropotkin 1895; KTZ 2020a; Leak 2018; Otsuka 2001; Oxford Business 
Group 2012; Rogers 2015; Sinfin 2021; Sun 1955; UTY 2020; UNECE 2019; UTY 2021a; Wikipedia 2021a; 2021b; 2021c; Wolmar 2014.

These ten corridors encompass each of the six designated railway corridors (DRCs) supported by the CAREC 
program and most of the priority railway corridors of the PRC’s Belt and Road Initiative (BRI). The DRCs cover 
nearly all sections of the corridors sections located within CAREC member countries. The BRI corridors focus on 
routes between the PRC and both Central Asia and Europe. They include new proposed links to the TSR from 
both Urumqi and the Trans-Mongolian Corridor.

Due to their differing histories, there are important differences in track gauge and other technical standards 
among the region’s railways. Railways built by the Russian Empire and FSU use Russian gauge. Those built by 
the PRC, and those of Iran and Turkey on route to Europe, use standard gauge which is also the main gauge of 
the European Union (EU). Pakistan’s railway, built by the British Empire, uses broad gauge. Rolling stock has to 
be changed at each interface between these different gauges. Key interfaces are between Russian gauge and 
standard gauge at the PRC–Kazakhstan, PRC–Mongolia, PRC–Russian Federation, Georgia–Turkey, Azerbaijan–
Iran (once completed), and Turkmenistan–Iran borders; and between broad gauge and standard gauge at the 
Pakistan–Iran border. 
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The competitiveness of cross-border railway services is also affected by membership of customs blocks. 
Border crossing is simpler between countries of the same customs block that share common customs rules and 
procedures. Kazakhstan and the Kyrgyz Republic are members of the Eurasian Economic Union (EEU), along with 
the Russian Federation, Belarus, and Armenia. The EEU extends from the Russian Pacific coast in the east to the 
Belarus–Poland border at Brest where it enters the EU. Long-distance traffic, such as between the PRC and the 
EU, therefore faces fewer customs frictions using the TSR and Northern Trans-Asian Corridor. In countries that 
are not part of a common customs block, the rules and regulations for border crossing vary from one country to 
another. Routes that cross several such countries face delay and additional cost penalties that are compounded 
depending on the number of countries to be crossed. 

Railway institutions and policies
Today’s railway organizations were not established until the mid or late 20th century. Parts of the Chinese network 
were originally owned and operated by foreign private companies but were nationalized after the 1st World War. 
Pakistan’s railway was originally privately owned and operated but was nationalized at independence in 1947. 
After 1991, each of the newly independent states established a government-owned national railway responsible 
for railway services within their national borders. In several cases these were later transformed into joint stock 
companies (JSCs) to strengthen their commercial orientation. 

Figure 2: Regional Railway Corridors and ports Serving Cross-border and Transit Traffic, 2020
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There are considerable differences in scale among the CAREC railways. Three member countries have large 
railways. These are in Kazakhstan, Uzbekistan, and the PRC. While the PRC’s involvement in CAREC is focused 
on the Inner Mongolia Autonomous Region (IMAR) and Xinjiang Uygur Autonomous Region (XUAR), the 
PRC railway operations in these two regions are on a large scale. The large CAREC railways account for 65% of 
the region’s railway network, 94% of freight turnover and 71% of passenger turnover. Four mid-sized railways in 
Georgia, Azerbaijan, Turkmenistan, and Mongolia account for 20% of the region’s network, 5% of freight turnover 
and 4% of passenger turnover. Two railways in the Kyrgyz Republic and Tajikistan are small former branch 
lines. They account for only 2% of the region’s network and less than 1% of both freight and passenger turnover. 
Finally, two railways are needing large investment to develop or renew their network. Afghanistan has only 
recently introduced railway operations on a short section of track but it has plans to build a national network. 
Pakistan’s railway accounts for 13% of the regional network and 24% of passenger turnover but only 2% of freight 
turnover. It requires massive investment in asset renewal.

The large CAREC railways have doubletracked and electrified many of their routes to increase route capacity. 
Two mid-sized railways that had higher traffic levels in the past—Georgia and Azerbaijan—also have significant 
double-tracking and electrification. Most other CAREC railways remain single-track and unelectrified.

The large railways and most of the mid-sized railways have maintained their track infrastructure in reasonably 
good condition, recognizing that regular maintenance and upgrading are needed if they are to remain competitive. 
However, most of the other CAREC railways have not provided enough funding for necessary maintenance which 
has led to a steady deterioration in the condition of track infrastructure. 

Among the large railways, those of the PRC (IMAR and XUAR) and Kazakhstan continued to modernize and 
expand their rolling stock fleets. In Kazakhstan, wagons are now provided on a large scale by the private sector. 
Uzbekistan has recently started a program to modernize its aging fleet of locomotives and wagons. Among the 
mid-sized railways, Azerbaijan recently invested in renewal of its rolling stock fleet and Turkmenistan replaced 
most its locomotives. However, the other CAREC railways have invested less in rolling stock and when doing so 
have prioritized locomotives over wagons. Their fleets now include many aged and obsolete wagons, and fleet size 
and composition are not well-aligned with customer needs. 

Each CAREC railway can only operate freight trains in its home country. When operating cross-border services, 
the locomotives and crews are changed at the border. Freight wagons of the same gauge are permitted to travel 
across borders. Railways with insufficient wagons often supplement their wagon fleets by using those of other 
railway administrations or leasing wagons for longer periods from private leasing companies in the Russian 
Federation, Belarus, Estonia, and Ukraine. There are seasonal shortages of wagons, especially at harvest time. 

It is useful to consider three generic models of railway sector institutional arrangements. In the integrated railway 
model, infrastructure and railway transport services are provided by a single vertically integrated state-owned 
national railway organization or company that operates as a railway monopoly or near-monopoly. The large size of 
such railways makes them difficult to manage. Since there are many shared costs, it is also difficult to distinguish 
the commercial performance of each main business line. There may also be conflicts between the government’s 
interests as policymaker and shareholder that can undermine commercial performance. A second model, the 
holding company, is an intermediate stage between a vertically integrated and a vertically separated railway. 
It remains 100% state owned but seeks to address the commercial limitations of the integrated railway model 
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by establishing a state-owned holding company that oversees multiple subsidiaries each responsible for 
a specific business area such as freight transport, passenger transport, rolling stock and infrastructure. 
For this model to be effective the government needs to consistently require the holding companies and 
subsidiaries to operate on a commercial basis. This is often undermined by governments interfering with railway 
operations. A third model is the separated model. This more liberalized model is commonly followed in the EU. 
Railway operations are separated from infrastructure provision. The railway business lines are outsourced 
to independent companies that compete for or within the market. Policy and regulation are independent of 
operations and infrastructure, and play an important role in formulating sector institutional arrangements and 
ensuring fair competition. 

Most CAREC railways are state-owned and follow the integrated railway model. Kazakhstan and Uzbekistan have 
transitioned to a holding company model. Some other large and mid-sized railways have adopted aspects of this 
model while remaining largely integrated railways. The PRC, Kazakhstan, and Mongolia have been experimenting 
with the introduction of private competition in aspects of railway operations but this has only been done on a 
large scale in the case of wagon supply in Kazakhstan. None of the CAREC countries have adopted the separated 
railway model. 

The integrated railways generally take the form of a government department or SOE arranged along bureaucratic 
lines with a non-commercial organization structure that does not separate the main lines of business and 
often lacks a sales and marketing department. These railways generally have a poor customer orientation. 
In countries that transitioned to a holding company model, a more commercial railway organization structure 
has been adopted, with business lines separated into profit centers or subsidiary companies. Several larger and 
mid-sized railways have adopted International Accounting Standards (IAS) and International Financial Reporting 
Standards (IFRS) to ensure their accounts are accurate, reliable and transparent. However, most of the CAREC 
railways still use government accounting systems and lack sophisticated monitoring tools, making it difficult 
for them to reliably measure and track commercial performance. Only Georgia has introduced an enterprise 
resource planning (ERP) platform to support real-time monitoring of commercial performance and commercial 
decision-making.

Most CAREC member countries regulate railway tariffs based on the rationale that their railway has a monopoly 
over provision of railway services. The only exceptions are Georgia and Kazakhstan. Georgia has deregulated all 
railway tariffs. Kazakhstan has deregulated tariffs for transit traffic, container operations and supply of freight 
wagons. While it is true there is generally no competition within the railway markets of member countries, railways 
face considerable competition from road transport and other long distance railway corridors so in most cases 
tariff regulation is no longer needed. It is also difficult for the existing regulators to formulate optimal tariffs as 
they generally lack the specialized expertise and information needed. In practice, many CAREC governments use 
tariff regulation to cross-subsidize certain types of railway freight for social reasons and to charge higher freight 
tariffs to cross-subsidize loss-making passenger services. This impairs railway financial performance by increasing 
unprofitable traffic and reducing profitable traffic.

CAREC members countries have been relatively cautious about railway institutional reform. The governments 
continue to have considerable influence over the railways which limits their ability to adopt a commercial 
orientation. Most of the railways also retain large noncore activities—such as schools, hospitals and 
non-railway businesses—that drain their financial resources and divert attention from core railway business. 
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As noncore activities often employ large numbers of people, their removal is politically sensitive and reforms need 
to incorporate measures such as compensation and retraining for staff affected by removal. 

Many CAREC member countries have been unwilling to expand private sector participation in the railway 
sector. This partly reflects concerns that this might worsen the situation of the state-owned railway. 
In countries that were part of the FSU, another factor is that the existing laws and regulations do not adequately 
define the roles and responsibilities of private sector participants. The limited private sector participation 
permitted in the PRC and Kazakhstan has been in areas that complement the existing railway or do not compete 
directly with it. None of the other railways have sought to introduce private supply of rolling stock in spite of their 
need to renew aged rolling stock fleets and the successful experience of private supply in Kazakhstan.

To ensure the financial sustainability of railways, reform is needed to compensate the railway for losses incurred 
if required to operate unprofitable passenger services. In many European countries this has been addressed by 
establishing a public service obligation (PSO) mechanism for the government to compensate the railway for such 
losses. So far, none of the CAREC governments has introduced a PSO although proposals are under consideration 
in Azerbaijan and Georgia. 

Railway traffic
The combined freight traffic of CAREC railways declined during the economic difficulties experienced by 
newly independent states after 1991 but within a decade traffic began to grow again on many of the railways. 
Between 2000 and 2018, the combined CAREC railway freight turnover rose from 357 to 700 billion ton-km at 
an average annual rate of 5%. Growth was especially high between 2003 and 2008, and has been more moderate 
since then. 

Two of the large CAREC railways—those of the PRC (IMAR and XUAR) and Kazakhstan—account for the 
majority of CAREC railway freight traffic. In 2018, the PRC (IMAR and XUAR) transported 60% of CAREC 
railway freight volume and 51% of turnover, while Kazakhstan—which has very long transport distances within 
its territory—transported 28% and 40% respectively. None of the other CAREC railways carried more than 5% of 
freight volume and 3% of turnover, and many carried less than 1% of both volume and turnover. 

There is a similar pattern for passenger traffic. The three large railways account for 67% of passenger volume 
and 71% of passenger turnover. The PRC (IMAR and XUAR) accounted for 45% and 49% respectively. 
Most other CAREC railways have fairly low passenger traffic. The exception is Pakistan which carries 27% of 
CAREC passenger volume and 24% of turnover. In Pakistan, the government has attached priority to passenger 
services even though they are loss-making. 

Freight traffic growth has been highest among the large CAREC railways, particularly those of the PRC (IMAR and 
XUAR) and Kazakhstan. Growth in Uzbekistan’s freight traffic has also increased since the launch of economic 
reforms in 2017. In the PRC, much of the traffic growth has been in domestic freight although cross border 
traffic has also grown rapidly. In Kazakhstan and Uzbekistan, growth in cross-border traffic has been more 
significant, reflecting Kazakhstan’s strategic location for serving long distance freight including transit traffic 
and Uzbekistan’s large economy and growing emphasis on trade. Among the countries with mid-sized railways, 
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freight traffic has grown fastest in Mongolia due to expansion of mining exports and PRC transit traffic, and also 
in Turkmenistan mainly based on domestic traffic. In Georgia and Azerbaijan, traffic has declined. Transit traffic 
in oil and oil products was historically the mainstay of freight traffic using the CTC but this has largely diverted 
to pipelines. The CTC also faces intense competition from road transport and other long distance railway 
corridors. Among the countries with former branch lines, there has been no sustained trend of traffic growth. 
Their railway freight traffic is limited to domestic imports and exports as their networks do not have routes that 
could be used by transit traffic. In Afghanistan and Pakistan, there has also been no sustained trend of traffic 
growth. Afghanistan’s railway will need a larger network before it can attract significant traffic growth. 

In CAREC member countries, road transport has become more competitive as a result of improved highway 
networks and better access to supplies of more efficient vehicles. Railway market share is highest in 
Mongolia (over 70% of freight turnover). This is partly because the road network there is underdeveloped. 
The railway share of the freight market is also fairly high in most countries with large or mid-sized railways 
(30%–50% of freight turnover) but much lower in Afghanistan, Azerbaijan, Tajikistan, and Pakistan (less than 10% 
of freight turnover). 

Based on data for nine of the CAREC member countries, CAREC railway freight is predominantly comprised of 
bulk commodities and break-bulk (data not available for the PRC and Pakistan). The leading commodities are coal 
and coke (24%); ores, metals and sulfur (15%); construction freight (10%); oil and gas products (9%); and grain 
and grain products (3%). 

Fossil fuels and other high-emission commodities accounted for 61% the combined freight volume of these 
nine countries. This represents a major traffic risk for CAREC railways since the international community has, 
through the Paris Agreement, committed to phasing out the use of such commodities in the coming decades. 
Among the individual CAREC railways, these commodities typically account for between 40% and 70% of 
total freight volume. Since many of the large and mid-sized railways face capacity constraints or will do in 
future, if traffic growth continues the future reduction in fossil fuel traffic could be offset by growth in traffic 
of other commodities. This would not be an option for smaller railways that have little or no traffic growth. 
The present reliance on fossil fuel traffic has also locked CAREC railways into using their limited revenue earning 
capacity to transport commodities that are less remunerative since their railway tariffs for these commodities are 
relatively low, especially for coal. Each of the CAREC railways needs to begin examining the likely phasing out of 
fossil fuel traffic and develop strategies to adjust their freight businesses to ensure success when decarbonization 
takes effect.  

Railway container traffic remains small but has grown rapidly over the past decade, with exceptionally high growth 
in the PRC (IMAR and XUAR) and Kazakhstan. Analysis of the railway container traffic of nine CAREC member 
countries in 2017 indicates that 40% of container twenty-foot equivalents (TEUs) were in the PRC (IMAR and 
XUAR), 41% in Kazakhstan, 7% in Mongolia, and around 8% in Pakistan. 

Much of the growth in containerized traffic has been driven by the introduction of long-distance block 
trains from the PRC to Europe and Central Asia. These increased from 80 block trains carrying 7,310 TEU 
in 2013 to 12,406 block trains carrying 1.135 million TEU in 2020. While initially the focus was on services 
to Europe, by 2018 more than a third of block trains were to Central Asia. By 2017, PRC–Europe block trains 
connected 59 cities in the PRC with 49 cities in Europe. PRC–Central Asia block trains reached nearly all of 
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the CAREC member countries but were principally to Uzbekistan, Kazakhstan and Mongolia. More than half 
the PRC–Europe block trains proceeded from the PRC via Kazakhstan using the TITR or Northern Trans-Asian 
Corridor. The others used the TSR, connecting either directly via Manzhouli or via the Trans-Mongolian Corridor. 
Most of the PRC–Central Asia block trains proceed from the PRC via Kazakhstan. 

Various issues need to be addressed if PRC–Europe block train services are to expand their customer base and 
become financially sustainable. Initially the PRC authorities provided large subsidies but these are due to be 
phased out in the coming years. As subsidies reduce, some lower-value products will switch back to ocean 
shipping and block train operators will need to strengthen sales and marketing to attract more traffic in the 
high value segment of the market. Another factor influencing the viability of block train services is the need to 
balance outbound and inbound cargo to optimize revenue earning. Additionally, unforeseen delays and additional 
costs when crossing borders need to be reduced as these adversely affect timeliness and reliability which is 
offputting to some customers.

Trends in cross-border railway freight at country level
Cross-border railway freight varies considerably between member countries, depending on such factors as 
geography, trade patterns, railway network size and condition, and government policies on trade and transport. 

In the large CAREC railways, cross-border railway freight has been growing rapidly. In the PRC this has been 
driven by its expanding role as a trading partner. This has led to growth in regional transit traffic, particularly 
in Kazakhstan and Mongolia (also in the Russian Federation). Bottlenecks are emerging on some associated 
routes and at gauge change points. In the case of Uzbekistan, a large portion of cross-border railway freight uses 
routes through Kazakhstan but this could change when the capacity of its Northwestern Corridor is increased. 
Uzbekistan’s use of the Lapis–Lazuli and Southern Trans-Asian corridors remains modest but could rise in future. 

Among the mid-sized CAREC railways, Mongolia is facing capacity constraints due to growth in cross-border 
railway freight. In contrast, Turkmenistan is still at an early of realizing its transit potential while Georgia and 
Azerbaijan have yet to turn around the decline in oil-related transit traffic. When Iran sanctions end, Azerbaijan 
and Georgia could lose some transit traffic to the Southern Trans-Asian Corridor but Azerbaijan could gain traffic 
if Iran completes the western branch of the North–South Corridor.

The cross-border traffic of the other CAREC railways is severely constrained. The limited networks of the Kyrgyz 
Republic and Tajikistan are unsuitable for transit traffic, although this could change if missing links such as the 
proposed CKU Railway are built. As the existing cross-border routes within the two countries are short, there is 
intense competition from road transport for export and import traffic. In the case of Pakistan, the railway could 
potentially attract large volumes of export and import traffic but its capacity must first be renewed and upgraded. 
Both Afghanistan and Pakistan could attract substantial transit traffic to and from Pakistan’s ports if connections 
to Kashgar are developed and Afghanistan’s proposed ring railway is built.
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how traffic is influenced by trade 
and railway competitiveness

Growth in the demand for cross-border freight transport is derived from growth in trade. Currently, with the 
notable exception of the PRC, the CAREC member countries are the least regionally integrated in the Asia-Pacific 
region, and growth in trade has been low. This is partly because their economies are relatively undiversified, 
relying on production of primary and resource-intensive commodities rather than participating in production at 
higher levels of value chains. In contrast, the PRC’s trade in goods has grown rapidly, reaching 12% of global trade 
in 2018, and much of its exports are manufactured products. 

The location of trading partners influences the choice of transport mode for imports and exports. In recent 
decades, the PRC has emerged as a major trading partner of all the other CAREC member countries, rising from 
3% of the exports and imports of the other ten member countries in 1995 to 18% of exports and 20% of imports 
in 2018. The EU has remained a leading trade partner. Exports of the ten member countries to the EU rose 
from 25% of their total exports in 1995 to 35% in 2018, although partly offset by a reduction in imports from 
19% to 13%. The Russian Federation has remained an important partner. Imports of the ten countries from the 
Russian Federation have remained around 15%, although exports fell from 16% to 6%. The growth in Central Asia’s 
trade with the PRC favors increased use of railway freight since ocean shipping options are generally not available 
and railway, if operated efficiently, should have advantages compared with road transport over the long distances 
between Chinese cities and Central Asia. The continued importance of trade with the EU and the Russian 
Federation, and difficulties of accessing ocean shipping from Central Asia, underscore the potential for railways 
to serve this trade if transport logistics is streamlined along the major long-distance Eurasian railway corridors. 
This potential is evident from the recent proliferation of long distance container block train services. 

Various trade impediments act as a barrier to growth in trade and traffic. Tariff and non-tariff barriers currently 
inhibit trade. Central Asia’s average tariffs are generally comparable with other Asian regions, but the costs of 
compliance with non-tariff measures—such as sanitary, phytosanitary and technical regulations—are higher than 
in other regions.

Border crossing delays and associated official and unofficial charges are a major impediment. ADB and the United 
Nations Economic and Social Commission for Asia and the Pacific estimate that a 10% reduction in waiting time 
for inbound railway import traffic would raise intra-CAREC trade by 2%–3%. ADB’s Corridor Monitoring and 
Management Program (CPMM) found that, in 2019, it took trains 20.6 hours on average to clear railway border 
crossings on the six CAREC DRCs. This compares with 30 minutes in the USA and Canada, and less than an hour 
in the EU. When border crossing time is considered, the average train speed on CAREC corridors reduced from 
43.6 to 22.6 km per hour. On average, at each crossing there were official and unofficial charges of $162 for each 
20 tons of freight. This added 25% to the cost of transporting cargo on a 500 km cross-border railway service. 
Among the worst affected border crossings were the PRC–Kazakhstan borders at Alashankou/Dostyk and 
Horgos/Altynkol, and the PRC–Mongolia border at Erenhot/Zamyn-Uud. Inefficient gauge change arrangements 
are a leading cause of delays and additional charges. Other problems include lack of available wagons, the need 
for marshalling, and customs and other inspections.  
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Efficient multimodal logistics is vital for the competitiveness of long-distance railway services. However, the 
logistics capacity of most CAREC member countries remains weak. Logistics is particularly important for 
the three multimodal corridors—the TITR, CTC, and Lapis–Lazuli Corridor—where railway freight has to be 
transferred to shipping to cross the Caspian and Black Seas. These corridors have problems with port efficiency, 
shipping services and port logistics. The capacity of the Caspian Sea main ports at Baku/Alat, Aktau/Kuryk, 
and Turkmenbashy has recently been upgraded but Georgia’s Black Sea ports are aged and need to be upgraded. 
Georgia is exploring options to address this issue. Due to storms and high winds, the Caspian and Black Sea ports 
in the past have suffered from frequent downtime and high waiting time for cargo. It is hoped that weather-related 
delays will diminish at the ports that were recently upgraded. Other areas of inefficiency that need to be 
addressed include port logistics, train formation arrangements, port handling and ship clearance procedures. 
Caspian Sea shipping services suffer from an inefficient vessel fleet, the absence of a shipping schedule, and low 
frequency of service. A more competitive range of shipping is available on the Black Sea but Georgia’s ports can 
only receive feeder vessels due to depth limitations. Due to monopolistic market conditions, shipping rates on 
the Caspian Sea and port tariffs at Caspian and Black Sea ports are high. Efficiency could be improved and tariffs 
reduced by permitting greater involvement of the private sector in ports, shipping and logistics. 

In interviews, freight shippers said the steady loss of freight market share to road transport was due to weaknesses 
in railway service quality, efficiency and price competitiveness. Road transport was seen as widely available, 
dynamic and competitive. In some countries the railway network was too small. In many countries, railway 
terminals and logistics services were poorly developed. Customers were critical of the speed, punctuality and 
reliability of railway services. It was also difficult doing business with railways that lacked a proper customer 
interface. Railways were inflexible about service quality and pricing. A further problem was that each railway 
has only limited control over the total price and service quality for long-distance cross-border services. 
Many interviewees said railways would struggle to attract new sources of traffic until they implement far-reaching 
reforms to strengthen their commercial orientation. 

Railway financial and operational performance
To be sustainable over the longer term, railways need to earn enough revenue to cover their operating expenses, 
interest charges and annual depreciation; and generate reasonable levels of profits and accumulate reserves to 
finance asset renewal and new investment. Many of the CAREC railways have fallen short of this and have, over 
an extended period, failed to adjust their activities and business focus enough to correct the situation.

To be able to reliably manage financial performance, railways need a modern commercial accounting system 
that follows IAS and IFRS. Only the railways of Kazakhstan, Uzbekistan, and Georgia have introduced such 
systems, although Azerbaijan is in the process of doing so. The other CAREC railways generally use government 
cash-based accounting systems that are unsuitable for tracking the financial performance of a business and 
produce misleading results. In addition, these railways only publish very limited information about their financial 
performance, making it more difficult for policy makers and railway management to assess the situation and take 
remedial actions. 
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Railway profitability has been closely linked with traffic levels and traffic growth. It seems the large railways 
of Kazakhstan, Uzbekistan, and China Railways (CR) (national level) have been operating at a small profit. 
It might be expected they would earn larger profits but in each case the railways have incurred very large debts 
to finance major investment programs, and the associated annual interest charges are very high. Among the 
mid-sized railways, those of Azerbaijan and Georgia have been reporting annual losses. This is closely linked to 
the loss of oil traffic to pipelines, and difficulties competing for other types of freight. The railways of Mongolia 
and Turkmenistan have reported small profits but if the full costs of depreciation and interest were considered 
these would change to losses in some years. 

Due to low freight turnover and relatively high staffing and overhead costs, the two former branch lines of the 
Kyrgyz Republic and Tajikistan would report annual losses if IAS were followed. Pakistan Railways has reported 
losses for many years. These would be even higher if depreciation and interest charges were fully reflected. 
Due to sustained loss-making, each of these railways has been unable to invest sufficiently in asset renewal and 
upgrading, so much of their asset base has now exceeded its normal working life. 

Afghanistan’s small railway has initially used a government cash-based accounting system. It could avoid some of 
financial problems experienced by other CAREC railways by adopting a modern commercial accounting system 
and modern business practices. 

Railways are capital-intensive businesses with high fixed costs. Average unit costs are very high if traffic is low 
but reduce significantly at higher traffic levels. Most of the large and middle-sized CAREC railways carry enough 
traffic to enjoy such economies of scale, making it possible to achieve profitability. The other CAREC railways 
carry too little freight traffic so their average unit costs are high making it difficult to be profitable. If these railways 
followed commercial principles, they would have reduced their high staffing levels to improve profitability but in 
practice they have tended to treat staffing as a fixed cost. 

Commercial orientation is one of the main determinants of traffic levels and profitability. For a railway to have 
commercial orientation, its shareholders must provide a clear mandate to operate along commercial lines. 
It must then constantly update its understanding of its market and cost structure, and grow its business activities 
and adjust costs to optimize profitability and ensure financial sustainability. Operational metrics such as asset 
turn velocity, train speed, service reliability and terminal dwell time help to focus attention on the drivers of 
service profitability and asset utilization. 

The large debts accumulated by some of the larger railways have been acting as an impediment to some aspects 
of railway commercialization. In Kazakhstan, the railway freight market is large enough to support competition 
among multiple railway operators, but opening the market to the private sector and further deregulating of tariffs 
have so far been delayed partly due to concerns that Kazakh Railways might default on its debt if private operators 
“cherry picked” the most remunerative routes. 

Using data obtained from the International Union of Railways, insights were obtained on the operational 
performance of ten CAREC railways (not including Afghanistan) by benchmarking against leading railways in other 
regions of the world. Data for the PRC refers to CR at national level. The PRC railway is one of the world’s largest 
in terms of network size, rolling stock fleet, staffing and traffic. Kazakhstan has the next largest CAREC railway 
although many times smaller than the PRC. By international standards, the other CAREC railways are modest in 
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size and those of the Kyrgyz Republic, Tajikistan, and Afghanistan are very small. Due to high traffic, passenger 
and freight traffic turnover per km of railway track (track density) is very high in the PRC and high in Kazakhstan 
and Mongolia, pointing to the need to address capacity bottlenecks in these countries. In the member countries 
with large railways, as well as in Mongolia and Turkmenistan, both freight turnover per railway owned-wagon 
(wagon productivity) and freight and passenger turnover per locomotive (locomotive productivity) are 
comparable with leading railways in other regions, but in member countries with low and declining traffic levels, 
railway productivity according to these measures is much lower. Across all the CAREC railways, traffic turnover 
per staff member (staff productivity) is much below leading international comparators. This gap is greatest among 
the smaller CAREC railways and often reflects overstaffing and underutilization of automated technologies. 

options for railway commercialization and reform
For railways to continue to play a leading role in transport in CAREC member countries they need to become 
more competitive and improve their financial performance. While large investments will be needed, especially 
for renewal and upgrading of the existing railway assets, the main determinant for success will be to improve the 
commercial orientation of the railways. 

Certain policy and institutional changes are foundational if railways are to operate on a commercial basis. 
The starting point is for the main railway activities to be organized as separate businesses with a clear mandate 
to operate along commercial lines, supported by transparent, accurate and reliable information on their 
financial performance. The main railway businesses, such as freight operations and passenger operations, need 
to be separated into self-standing companies, subsidiaries or profit centers. As some larger CAREC member 
countries have demonstrated, this generally involves transitioning from an integrated railway model to a holding 
company with subsidiaries. A critical requirement is to have IAS-and-IFRS compliant accounting systems and 
ERP platforms that provide accurate real-time monitoring of the performance of the main lines of business 
and support commercial decision-making. To free the railway to follow a commercial mandate, government 
policymaking and regulation should be fully separated from railway operations, tariff cross-subsidies should 
be removed and the railway should have greater freedom to adjust its tariffs without regulatory approval. 
Local passenger services should be devolved to subnational authorities and the government should establish a 
PSO mechanism to compensate the railway for being required to operate loss-making services.

CAREC governments also need to examine the many non-core activities attached to their railways and 
progressively separate or privatize them, allowing the railway to concentrate on its core business of providing 
railway services. Governments also need to address the inflexibility in railway staffing levels that has led to many 
CAREC railways being overstaffed, especially those with low or declining traffic. 

As present, most CAREC member countries are still at early stages of commercializing their railways. 
This reflects the difficulty of reform and limited appetite from CAREC governments. Countries that have 
implemented all or most of the foundational changes needed are more likely to have achieved a genuine shift 
to operating along commercial lines. Those that have implemented fewer changes have made some important 
steps, but these alone may not be enough to bring about commercialization and progress may remain vulnerable 
to reversal. 
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In the short term, all CAREC member countries can address and complete the foundational steps for railway 
commercialization. Member countries that currently have an integrated railway can improve its commercial 
orientation by transitioning to a holding company model. Without such changes, railways are unlikely to realize 
their market potential or become financially sustainable, and in many cases will be a burden on public finances.

Depending on market size, a range of options are available to further deepen commercialization reform 
by introducing private sector participation. This can strengthen competition and bring private sector 
expertise and capital to the sector. An immediate opportunity is to allow private provision of rolling stock. 
This could help overcome the shortages of rolling stock and locomotives that many CAREC railways face. 
The Russian Federation and Kazakhstan have demonstrated that capable private providers can be attracted. 
Depending on market size, private provision could be introduced by individual member countries or groups 
of countries. Another immediate opportunity is to involve the private sector in ownership and operation of 
railway terminals, including freight terminals and passenger stations, ports, and maintenance workshops. 
Multimodal logistics terminals can be upgraded relatively quickly and private logistics companies would bring 
advanced expertise, appreciation of market conditions and customer orientation. There is also scope to partner 
with the private sector to strengthen railway marketing and product development. 

Over the medium term, further options focus on creating competition in the provision of railway services, and 
ensuring reliable and equitable arrangements for railway infrastructure provision and granting of track rights 
to railway services providers. If the government wishes to retain public ownership of the railway infrastructure 
network, it may separate off railway freight services into an independent commercial public company, partly or 
wholly privatize that company and then, if the market is large enough, introduce competition for freight services 
by granting track rights to private freight train operating companies. Initially, responsibility for infrastructure might 
be vested in the public passenger railway services provider, and later this could be separated into a stand-alone 
public railway infrastructure provider. 

Another medium term option is for CAREC member countries to integrate their railway markets, allowing 
qualified train operating companies (TOCs) to operate across borders in a competitive regional market for 
freight railway services. This would help the major railway corridors recover the efficiency and competitiveness 
that was lost when they became fragmented among countries after new national borders were created in 1991. 
A first step might be for 2–3 contiguous member countries to integrate their markets, with a view to other 
countries joining at a later stage. 

Depending on which railway sector institutional model is followed there is an accompanying need to adjust 
regulatory arrangements. Since all CAREC railways face intense competition from road transport and other 
long-distance railway corridors, most aspects of tariff regulation can be discontinued. If private TOCs or 
rolling stock providers are permitted to compete within the railway market, an independent regulator should 
be established to ensure arrangements for track access and access charging are efficient and equitable, and to 
oversee compliance with safety regulations.  

Alongside sector reform, CAREC railways need to introduce improved commercial practices and measures 
to enhance their operational efficiency. To compete with road transport for freight, railways need to 
improve their customer orientation and service quality in line with the requirements of their customers. 
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These include ease of doing business, consistent transit time, reliable pickup and delivery, dependable availability 
of transport capacity, low losses and damage, shipment trackability, competitive transport rates, and ability to 
collaborate in implementing technology applications. 

To be aware of customer requirements, railways need a professionally-staffed sales and marketing function that 
is in continuous contact with customers and focused on developing solutions to meet customer requirements. 
Supported by the sales and marketing function, they should develop market-based strategies for growing their 
freight traffic. 

To support the railway market competitiveness, railways also need to address weaknesses in complementary 
parts of the logistics chain. For cross-border freight, delays and additional costs for border crossing are a major 
problem. At many borders where a railway gauge change is required, the existing transloading facilities and 
marshalling yards do not have enough capacity and need to be upgraded. Steps need to be taken to increase the 
availability of the required types and quantities of railway wagons, including by attracting private investment in 
wagon supply, use of modern systems of wagon fleet management, upgrading wagon maintenance, balancing 
inbound and outbound traffic, and streamlining inter-country interchange arrangements. At borders, countries 
need to modernize and simplify border control processes including by introducing modern scanning technologies 
and risk management systems, and standardized and digitizing transit documents, and harmonizing international 
agreements and rules on interline connections. 

Similarly, bottlenecks in Caspian Sea and Black Sea ports and shipping services need to be addressed. 
Additional berthing depth and capacity and expanded landside storage facilities are needed at Georgia’s Black Sea 
ports, and port equipment needs to be modernized and expanded. At both Caspian and Black Sea ports, 
improved systems need to be introduced to increase productivity and port efficiency including direct transfer 
between ship and rail and between ship and truck, and logistics centers need to be introduced or expanded. 
On the Caspian Sea, the shipping market needs to be opened to additional participants by removing market entry 
restrictions. This can lead to more competitive shipping rates and introduction of more suitable modern vessels 
including container feeder services. Shipping companies should be encouraged to make scheduled services 
the norm for railway freight, with schedules fixed to minimize delays for customers. Through partnership with 
container owners such as international shipping companies, the supply of containers needs to be increased 
and the distance containers are permitted to travel beyond ports should be increased to minimize the need to 
transship onto road transport. In the ports, the system for provisioning of container chassis needs to be upgraded 
to eliminate delays due to non-availability of chassis. 

The countries along the main railway corridors need to develop a coordinated approach to selecting and 
implementing investments to address corridor capacity bottlenecks including adoption of harmonized approaches 
and standards. They should also develop a coordinated approach to operational and commercial management 
of corridor operations with a view to streamlining cross-border railway freight services and improving their 
competitiveness. 

A range of promising opportunities have been identified for providing CAREC member countries with 
knowledge-related technical assistance to help advance their efforts on railway commercialization, reform and 
improving competitiveness (Table 8.6). 
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opportunities for railway investment 
Among CAREC member countries, opportunities for investment in cross-border railways include expansion of 
existing facilities to accommodate traffic growth, renewal and replacement of aged assets, construction of missing 
links, and development of terminals. Due to the high costs involved, any significant railway investments need to 
be carefully examined by undertaking prefeasibility and feasibility studies to determine technical, economic and 
financial feasibility. To achieve their potential returns, investments need to be accompanied by improvement in 
overall railway performance through commercialization and reform.

For the large CAREC railways, rapid growth in traffic levels has led to a need to augment their capacity of existing 
railway infrastructure to accommodate future traffic. For Kazakhstan and Uzbekistan, there are emerging 
bottlenecks on busy single-track sections of the TITR, Northern Trans-Asian Corridor and Uzbekistan’s 
Northwestern Corridor. Among the mid-sized railways, Mongolia and Turkmenistan, which have also experienced 
rapid traffic growth, need to renew aged infrastructure and invest in additional capacity to address bottlenecks. 
Among the former branch lines, both the Kyrgyz Republic and Tajikistan railway infrastructure needs focus on 
renewal of aged track and structures. In Pakistan, large investments are also needed to renew and upgrade the 
railway infrastructure. 

There are also a series of missing links to be considered for investment. Four of these would provide options to 
extend railways from Kashgar to countries to the south and west. These would link the PRC with Afghanistan, 
Pakistan, Tajikistan via the Kyrgyz Republic, or Uzbekistan via the Kyrgyz Republic. Since investment costs would 
be very high, it is unlikely more than one of these would be feasible in the short-to-medium term. 

Since most CAREC railways have not invested enough in renewal and upgrading of rolling stock, there are large 
needs for investment in wagons and locomotives. The total investment required for wagons could be more than 
$6 billion. If commercialization and reform measures are successfully implemented, some of the railways might 
generate enough profits to be able to raise the financing needed for re-fleeting, but some of the smaller railways 
may be unable to secure funding. 

All CAREC member countries need to develop multimodal hubs and logistics centers located at locations 
that are convenient for railway customers, and upgrade the logistics services available for railway freight. 
The larger railways need to develop networks of multimodal terminals including large scale terminals at locations 
to serve cross-border freight. The other railways also need to upgrade outmoded terminals and develop new ones. 
CAREC railways should also update their networks of railway sidings that provide direct connections to the 
premises of larger customers. In developing terminals and sidings, the railways should work closely with the 
private sector which has advanced expertise in multimodal logistics services and modern terminal design, and 
will be interested to invest in new facilities if they offer attractive returns. 

A CAREC Regional Transport Model (CRTM) was developed to simulate traffic flows on the main Central Asian 
corridors, taking into account freight and passenger traffic by railway and road. This was used to explore how 
railway traffic levels on particular corridors or corridor sections would change if major investment projects or other 
interventions were implemented. 
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A significant finding was that, even without further investments in railway infrastructure, the railway freight 
of nearly all the CAREC railways and main railway corridors could be increased substantially if steps are taken 
to reduce border crossing delays and charges. In a frictionless border crossing scenario, projected aggregate 
CAREC railway freight turnover over the next three decades would be 18% higher than if existing frictions remain. 
If, instead, all missing links are built but existing frictions remain, the projected increase in aggregate freight 
turnover would be 10%–11%. If border crossing is made frictionless and missing links are built, aggregate freight 
turnover would increase by an estimated 22%–24%. 

The CRTM was also used to examine the volume of freight traffic that might be attracted by 2030 if selected 
interventions in missing links and track capacity augmentation were already completed by that time. 
Projections were prepared of the traffic each intervention might attract, both in the case that it is the only 
intervention built and if all missing links are built. While the economic and financial feasibility of interventions 
would depend on the level of associated investment and running costs, the projections provide a useful indication 
of whether proposed interventions might be capable of attracting significant levels of traffic and whether this 
would be retained if other missing links are built subsequently. 

Several interventions are projected to attract relatively high levels of traffic that would be robust even if other 
missing links are built. These include expansion of the capacity of Uzbekistan’s Northwestern Corridor, the CKU 
Railway, and Mongolia’s proposed Gashuun Sukhait–Tavan Tolgoi–Sainshand–Choibalsan railway link. 

Several other interventions would be significantly affected if other missing links were also built. If Pakistan’s 
north–south corridor is renewed and upgraded by implementing the CPEC program, it would attract a modest 
increase in freight volume but this would rise significantly if other missing links are built providing connections 
for transit traffic between Central Asia and Pakistan’s ports. If, instead of the CKU Railway, the proposed link 
between Kashgar and Tajikistan via the Kyrgyz Republic is built, this would attract high traffic but much of the 
traffic would divert to the CKU Railway if it is eventually built. 

A range of promising opportunities have been identified for conducting prefeasibility or feasibility studies of 
promising CAREC railway investment projects (Table 9.12).

1
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iNtroDUCtioN

a. background to the study
In 2017, the eleven member countries (MC) of 
the Central Asia Regional Economic Cooperation 
(CAREC) program approved the CAREC Railway 
Strategy with a view to expanding the role of railway 
transport in the CAREC region.1 The strategy aims 
to accelerate the identification, preparation and 
financing of feasible investment projects to improve 
cross-border freight railway services while, at the 
same time, assisting CAREC railways to identify and 
implement commercialization and reform measures 
needed to improve their performance (ADB 2017a).

In 2018, the Asian Development Bank (ADB) 
approved a $2 million regional technical assistance 
(TA) project for CAREC Railway Sector Development 
to assist member countries in implementation of the 
CAREC Railway Strategy (ADB 2018).2 The TA is 
intended to accelerate the sound development of 
the railway sector in CAREC countries by providing 
support for railway transport market research, project 
identification and preparation, knowledge sharing, 
and preparation of practical actions on railway 
commercialization and reform in member countries. 

In 2019 and 2020, the TA financed preparation of 
railway sector assessments (RSAs) in each of the 
member countries. These examined the context, 
characteristics, performance and potential of railways 
in each respective MC, and identified possible 
opportunities for investment in cross-border railways 

1

and commercialization and reform actions that could 
be considered for further support through the TA 
(ADB 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 
2021g; 2021h; 2021i; 2021j; 2021k). The TA also 
financed development of a multi-modal CAREC 
Regional Transport Model of the CAREC region, 
making it possible to simulate the effect of different 
scenarios and interventions on future railway freight 
traffic flows. 

b.  Scope and limitations 
of the study

Since CAREC was established in 1997, the member 
countries have made considerable progress in 
reorienting their economies, expanding trade and 
strengthening regional cooperation and integration. 
This has led to growth in freight demand and created 
new opportunities for long-distance international 
freight corridors. These changes underpin the two 
overall themes of this report—that, firstly, CAREC 
railways can play a larger role in cross-border and 
long-distance freight and, secondly, in order to realize 
this potential they need to operate on a commercial 
basis, invest in additional corridor capacity and 
missing links selected on the basis of their likely 
economic and financial feasibility, and streamline and 
harmonize their cross-border service offerings and 
border-crossing arrangements. 

1 The eleven CAREC member countries are Afghanistan, Azerbaijan, the People’s Republic of China (PRC) (specifically the Xinjiang 
Uygur Autonomous Region and the Inner Mongolia Autonomous Region), Georgia, Kazakhstan, the Kyrgyz Republic, Mongolia, 
Pakistan, Tajikistan, Turkmenistan, and Uzbekistan.

2 The TA is cofinanced by the PRC Poverty Reduction and Regional Cooperation Fund and the United Kingdom Fund for Asia Regional 
Trade and Connectivity (under the Regional Cooperation and Integration Financing Partnership Facility).
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While there have been a variety of previous studies 
of railways in individual CAREC member countries, 
and reports examining international railway freight 
corridors between Asia and Europe, this study is 
one of the first consolidated assessments of railways 
in the CAREC region. Drawing upon the eleven 
RSAs and the CAREC transport model, it examines 
the situation of the CAREC railways, their main 
opportunities and needs, and what should be the 
priorities for railway investment, commercialization 
and reform. In doing so, the study introduces 
an improved evidence basis to support analysis, 
dialogue and decision-making on railway investment, 
commercialization and reform in the region; provides 
member countries with new insights into the 
situation, needs and opportunities of their railways, 

including through comparison with other CAREC 
railways and international benchmarking; identifies 
promising railway investment opportunities to 
consider for pre-feasibility study support; and 
develops a menu of commercialization and reform 
options, tailored to the situation and needs of 
CAREC railways.

The main focus is on cross-border railway 
freight. Freight is the core business of all the 
CAREC railways, and railway freight competitiveness 
generally improves as journey distance increases. 
Most of Central Asia’s main railway corridors were 
originally built to transport medium and long distance 
cross-border freight. 

4th meeting of CAREC Railway Working Group, Tashkent (photo by Ko Sakamoto).
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Today, most CAREC railways also operate 
medium- and long-distance passenger services.3 
Over the last few decades, most have seen their 
passenger market position eroded by intense 
competition from road transport. The range and 
competitiveness of road-based passenger 
services has improved considerably as a result 
of the upgrading of national road networks. 
Consequently, railway passenger services are often 
operated at a loss that is cross-subsidized by railway 
freight services. This is not financially sustainable 
as it depletes railways’ retained profits from freight 
services, leaving them without enough resources to 
finance necessary asset replacement and expansion. 
Some railways also prioritize aspects of passenger 
services over freight services (e.g., allocation of 
train paths). This compromises the timeliness and 
efficiency of railway freight services, which makes 
them less attractive to customers and limits revenue 
growth. This study considers options for addressing 
these issues through commercialization and reform. 

In examining the CAREC railways, the study also 
refers in places to the railways of Iran, the Russian 
Federation, and Turkey. These countries have 
railway corridors that connect with CAREC railways. 
In some respects their corridors complement the 
CAREC railway corridors and in others they compete 
with them.

Country-level field visits and data collection were 
carried out in 2019, prior to the onset of the global 
Covid-19 pandemic. The study therefore includes 
only limited information about the impact of the 
pandemic on CAREC railways.

3 Metros and commuter railways are not part of the present study. They serve different markets compared with long-distance railways 
and are separately owned and operated.

C. This report
The report is in three parts. Chapters 2–6 examine 
the past and present situation of CAREC railways, 
and identify trends in traffic, market competitiveness, 
and operational and financial performance. Chapter 7 
discusses the types of railway commercialization 
and reform measures needed to improve the 
operating performance and financial sustainability 
of CAREC railways. It also identifies promising 
knowledge-related activities on commercialization 
and reform to be considered for support from the 
present TA. Chapter 8 identifies the main types 
of investments needed by CAREC railways and, 
using the CAREC transport model, examines how 
possible investments could improve the capacity 
and performance of cross-border railway corridors. 
It also draws identifies a range of investments to be 
considered for prefeasibility study support from the 
present TA. 

For further details about the railways of each of the 
CAREC member countries, readers are encouraged to 
refer to the RSA reports. Links to these reports are in 
the References.
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CENtral asia’s MaJor 
railWaY CorriDors

a. introduction
This chapter provides an overview of the major 
railway corridors of interest to CAREC member 
countries. It discusses the historical context of railway 
corridor development in Central Asia, reviews the 
present railway corridor network and principal missing 
links, and compares the six CAREC designated railway 
corridors with the priority railway projects identified 
by the People’s Republic of China’s (PRC) Belt and 
Road Initiative (BRI). 

b.  historical context 
of railway corridor 
development in 
Central asia

Today’s Central Asian railway corridors were 
developed over a period of nearly 170 years 
Two distinct periods of railway development can 
be identified: (i) from 1855 to 1990, when the 
British Empire and, especially, the Russian Empire 
and later the former Soviet Union (FSU) were 
instrumental in developing many of the main railway 
corridors; and (ii) from 1991 to 2021, when the 
newly-established sovereign states of Central Asia 
took over the responsibilities for railway development 
following the collapse of the FSU. 

1.  Railway corridor development in 
Central Asia between 1855 and 1990

The British and Russian Empires began to introduce 
railways in Central Asia in the middle of the 19th 
century, only a few decades after the first modern 
railways had been built in Europe (Wolmar 2014). 
The purpose of these railways was to provide a fast, 
efficient way of transporting commodities and goods 
from Central Asia to Europe and Russia, while also 
providing a means of rapidly deploying troops and 
military equipment in the event of military conflict 
(Curzon 1889; Dobson 1890; Ames 1947). Most 
of the railways built in Central Asia by the Russian 
Empire—and later the FSU—were oriented in a 
northwest direction toward Moscow. Those built 
by the British Empire in present-day Pakistan linked 
centers of production in the north of the country 
with seaports in the south, and provided connectivity 
with other parts of railway network of British India to 
the east. The first decade of the 20th century also 
saw the initial stages of development of the Chinese 
railway network. Railways were built in the east and 
northeast of the country, including a connection in the 
north to Russia’s Trans-Siberian Railway (TSR). After 
the establishing of the PRC in 1949, the government 
progressively expanded the railway network across 
the country.

By 1990, a Central Asian regional railway network 
was in place but it was incomplete. Large parts of 
the region remained unserved by railway and there 
was little connectivity between the corridors built by 
different external powers. The regional railway network 
in 1990 is shown in Figure 2.1.

2
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Figure 2.2 provides a brief chronology of cross-border 
railway development in Central Asia between 1855 
and 1990. Key aspects are discussed below:

(i)  Corridor construction began in 1855 
in pakistan. As part of plans to build an 
extensive railway network across British India,4 
a north–south railway corridor, now known as 
Main Line 1 (ML1), was built in present-day 
Pakistan to connect the northern cities of Lahore 
and Peshawar with the country’s Arabian Sea 
ports in the south. Construction began in 1855 
and was completed in 1883.

Figure 2.1: Central asia’s main Cross-border Railways in 1990
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Figure 2.1

Note: The former railway line between Baku, Nakhchivan and the Iran border at Jufra is not shown in this map.
Sources: ADB 2017a; 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 2021g; 2021h; 2021i; 2021j; 2021k; Ames 1947; Britannica 2021; 
2021b; Farnworth 2020; JSC Samruk-Kazyna 2017; Kerr 2012; Kropotkin 1895; KTZ 2020a; Leak 2018; Otsuka 2001; Oxford Business 
Group 2012; Rogers 2015; Sinfin 2021; Sun 1955; UTY 2020; UNECE 2019; UTY 2021a; Wikipedia 2021a; 2021b; 2021c; Wolmar 2014.

(ii)  The Russian empire built several major 
corridors between 1865 and 1917. 
These connected Moscow with territories 
in Central Asia, the Caucasus, and the 
Russian Far East (Ames 1947). First was the 
Transcaucasus Railway between the Caspian Sea 
port of Baku and the Black Sea ports of Poti and 
(later) Batumi. This was followed by construction 
of three major arteries between western 
Russia and Central Asia built between 1879 
and 1916: (a) the Central Asian Railway5 from 
the Caspian Sea port of Turkmenbashy (formerly 
Krasnovodsk) to Tashkent via Ashgabat, Bukhara, 
and Samarkand and, later, with a branch line 

4 British India encompassed present-day Bangladesh, India, Myanmar, Pakistan, and Sri Lanka.
5 This is sometimes also referred to as the Trans-Caspian Railway.
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Figure 2.2: Stages in development of Cross-border Railways in Central asia, 1855–1990
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a  Part of the China Eastern Railway built by the Russian Empire under agreement with the Chinese government.
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Farnworth 2020; JSC Samruk-Kazyna 2017; Kerr 2012; Kropotkin 1895; KTZ 2020a; Leak 2018; Otsuka 2001; Oxford Business Group 
2012; Rogers 2015; Sinfin 2021; Sun 1955; UTY 2020; UNECE 2019; UTY 2021a; Wikipedia 2021a; 2021b; 2021c; Wolmar 2014.
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to Andijan; (b) the Trans-Aral Railway from 
Tashkent to Orenburg via Arys and Shalkar; and 
(c) the TSR linking Moscow with the Russian 
Empire’s Pacific ports, including a southern 
alignment via Manchuria and, later, a northern 
alignment entirely within Russian Federation 
territory, together with corridors in China 
connecting Beijing with the TSR via Harbin (built 
under agreement with the Chinese government).

(iii)  between 1927 and 1980, the fSu added 
further corridors and extended some corridors 
built by the Russian empire. Following the 
Russian revolution in 1917, the FSU built two 
other major railway corridors in Central Asia. 
These were (a) the Turkestan–Siberia Railway, 
including a branch line to Bishkek, which 
reached the PRC border near Dostyk in 1959 
(Otsuka 2011), and (b) the northwestern 
corridor along the Amu Darya River between 
Termez and Beyneu (UTY 2021a). The FSU also 
built additional branch lines connecting Fergana 
and Dushanbe with the Central Asian Railway. 
The Trans-Mongolian Railway, owned jointly by 
Mongolia and the FSU, was completed in 1955.

(iv)  Connections were gradually developed 
between the Chinese railway network 
and Central asia. In the first decade of the 
20th century, a series of new railways were built 
in east and northeast China. After the PRC was 
established in 1949, in the early 1950s it built 
a link in Inner Mongolia Autonomous Region 
(IMAR) to connect the PRC network with the 
Trans-Mongolian Railway, and began extending 
the national railway network westwards 
toward Central Asia via Lanzhou and Urumqi. 
A link from Xinjiang Uygur Autonomous Region 
(XUAR) to Dostyk in present-day Kazakhstan 
was completed in 1962 except for the Urumqi–
Dostyk which was not completed until 1990. 
In the mid 1970s, the PRC also began to build 
a new southwestern line from Turpan, near 
Urumqi, to Kashgar from which new corridors 
could potentially be built in the future to 
the Kyrgyz Republic, Uzbekistan, Tajikistan, 

Pakistan, and Afghanistan. By 1984, this line had 
reached Korla, about one-third of the distance 
to Kashgar.

(v)  iran began to develop its national railway 
network in the late 1920s but by 1990 
had not yet established direct links with 
Central asia. Initially, Iran gave priority to 
building the Trans-Iranian Railway, a corridor 
extending northeastwards from Iran’s Persian 
Gulf ports via Tehran to its Caspian Sea ports. 
By 1958, Iran extended this corridor to Mashad 
in the northeast of the country where it could 
eventually connect with the Central Asian 
Railway in present-day Turkmenistan. 
In the 1970s, Iran completed a link eastward 
from Qom on the Trans-Iranian Railway to 
Zarand near Bafq, and began to extend this 
toward the Pakistan border at Zahedan. In the 
1980s, Iran began to build a north–south link 
from Bafq to its deep-water port of Bandar 
Abbas in the Arabian Sea. 

One of the consequences of this pattern of railway 
development was that the major developers of railway 
corridors adopted different technical standards for 
railway infrastructure including different railway 
gauges. While the British Empire built the Pakistan 
railway using broad gauge (1,676 millimeters [mm]) 
which it had adopted throughout British India, the 
railways built by the Russian Empire and, later, the 
FSU used Russian broad gauge (1,520 mm), and 
those built by China and Iran used standard gauge 
(1,435 mm) in common with much of Europe.

Overall, the period from 1855 to 1990 saw railways 
introduced to Central Asia and begin to proliferate. 
Initially, rail links were built to connect Central Asia 
with neighboring regions; later additional railway 
corridors were built within Central Asia. By 1990, 
the present-day railway networks of the Kyrgyz 
Republic and Pakistan had been completed but those 
of the other Central Asian countries were still being 
developed, and there were numerous missing links 
and capacity bottlenecks. There were still no railway 
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connections between Central Asia’s landlocked 
interior and the region’s deep-water ports in Iran and 
Pakistan, so transport costs for Central Asian exports 
and imports remained very high. 

Political factors had a major influence on the pattern 
of railway development in Central Asia. During the 
early stages of development, railway development 
was driven by the imperial ambitions of the British 
and Russian Empires. The expansion of the Russian 
Empire’s railway network eastwards through 
Central Asia led to a period of prolonged tensions 
with the British Empire over concerns that further 
extension of Russian railways across Central Asia 
could make British India vulnerable to military attack 
(“the Great Game”). One of the consequences of 
these tensions was that no railways were built in 
Afghanistan which served as a buffer between the 
two rival empires (Curzon 1889; Dobson 1890; 
Ames 1947). Over the period 1949–1990, another 
political factor concerned relations between the PRC 
and the FSU. In the 1950s, the PRC and the FSU 
initiated plans to connect their railway networks but, 
due to a downturn in relations, it took several decades 
before these were completed and opened for traffic. 
The Trans-Mongolian Railway, linking the PRC to the 
TSR via Mongolia, was completed in 1955 but the 
PRC remained closed for exchange of traffic with this 
line for much of the next two decades (Otsuka 2001). 
Similarly, in 1954, the PRC and the FSU announced 
plans to link their railways via Dostyk close to the 
PRC’s western border in XUAR. By 1962, the FSU 
extended its railway from Aktogay to the border with 
the PRC at Dostyk, while the PRC completed the 
Lanzhou–Urumqi section and initiated construction 
of the remaining Urumqi–Alashankou section. 
However, construction was then halted. Following an 
upturn in relations between the two countries, the 
PRC resumed construction in 1985 and completed 
the link in 1990 (Otsuka 2001).6

2.  Railway corridor development 
in Central Asia after 1991

Between 1991 and 2020, the regional railway network 
expanded quite rapidly and railway connectivity 
between Central Asian countries improved. 
This was influenced by several overall factors: 
(i) in 1991, Azerbaijan, Georgia, Kazakhstan, the 
Kyrgyz Republic, Mongolia, Tajikistan, Turkmenistan, 
and Uzbekistan became fully independent sovereign 
states, and the FSU railway network within 
Central Asia was broken up into national railways; 
(ii) after the initial transition, most of the newly 
independent states gradually introduced policies to 
encourage private enterprise, trade and investment; 
(iii) following adoption of its “open-door” policy 
in 1978, the PRC’s economy and trade grew rapidly 
for many years, its railway was greatly expanded and 
upgraded, and it began to play a more prominent 
role in international and regional cooperation; and 
(iv) Iran continued to expand its national railway 
and gradually develop rail links to Central Asia, but 
the potential of its ports to serve Central Asian trade 
remained underdeveloped due to the prevailing 
international economic sanctions.

After a difficult economic adjustment during the 
1990s, from the beginning of the 21st century the 
newly-independent states of Central Asia began 
to invest in expanding their railway networks and 
improving railway connectivity with neighboring 
countries. The PRC significantly expanded its national 
network, completed and opened cross-border links 
with Kazakhstan and, by 2010, began to introduce 
long-distance container block train services travelling 
between the PRC and Europe, the Middle East 
and Central Asia either via the TSR or using routes 
crossing Kazakhstan and other Central Asian 
countries. Both Afghanistan and Pakistan began 
to plan large investment programs to develop their 
railways and connect with neighboring countries. 

6 Freight train operations via Alashankou/Dostyk were commenced in 1991.
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Iran continued to develop its railway and established 
cross-border railway connections with landlocked 
Central Asian countries for the first time. 
As result, once the present economic sanctions 
are lifted, Central Asian countries will have 
railway connectivity with Iran’s deep-water ports. 

Table 2.1 summarizes the major new railway links 
and port improvements built by CAREC member 
countries during 1991–2020.

Table 2.1: investments in Cross-border Railways and ports in CaReC member Countries, 1991–2020

Country projecta purpose year completed

Afghanistan Hairatan–Mazar-e-Sharif Link south from Uzbekistan border to Mazar-e–Sharif 2011

Aqina station Construction of station by Turkmenistan 2016

Turghundy station Upgrading station at Turkmenistan border (by Turkmenistan on 
build-operate-transfer basis)

2018

Shamtegh–Rozanak Link from Iran border toward Herat (being built by Afghanistan 
and Iran)

Ongoing

Azerbaijan Baku–Tbilisi–Kars Direct link from Baku to southern Turkey without crossing the 
Black Sea

2017

Baku port Container shipping moved to nearby new rail-served port extension 
at Alat with increased throughput capacity 

2018

Sumgayit–Yalama Rehabilitating north–south corridor section connecting with Iran 
and the Russian Federation

Ongoing

Georgia Baku–Tbilisi–Kars Direct link from Baku to southern Turkey without crossing the 
Black Sea

2017

Zestafoni–Kharagauli and 
Moliti–Khashuri

Upgrading of Zestafoni–Kharagauli and build new Moliti–Khashuri 
line to increase train speeds and throughput capacity

Ongoing

Kazakhstan Aktau port Reconstruction of Caspian Sea port 1999

Semey–Pavlodar New link in east Kazakhstan improving national railway connectivity 2001

Khromtau–Altynsarinob New link between Aktobe and Kostanai regions avoiding need to 
pass through the Russian Federation

2004

Charsk–Ust-Kamenogorsk New link in east Kazakhstan improving national railway connectivity 2008

Zhetygan–Altynkol New link in section from Almaty to new PRC border crossing at 
Altynkol/Horgos

2012

Kapchagay–Zharkent New link in section from Almaty to new PRC border crossing at 
Altynkol

2013

Uzen–Bolashak 
(Turkmenistan border)

Short link to Kazakhstan–Turkmenistan border providing 
connectivity with Iran via Turkmenistan

2013

Aktau port expansion Expansion of Caspian Sea port 2015

Borzhakty–Ersai–Kuryk Rail link to new port at Kuryk 2016

Kuryk port New port south of Aktau with improved weather protection 2016

Zhezkazghan–Shalkar–
Beyneu

Major new east–west corridor shortening distance to Aktau and 
Kuryk ports from the PRC and Central Asian countries

2016

continued on next page
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Table 2.1: Continued

Country projecta purpose year completed

Arkalyk–Shubarkol Missing section of new north-south link 2016

Khorgos dry port Transhipment and trade logistics facilities and special 
economic zone

2018

Mongolia Logistics, Zamyn-Uud Railway freight logistics and gauge change facility at PRC border 2018

Tavan Tolgoi–Gashuun 
Sukhait

Link from major mines in South Gobi to PRC border at 
Gashuun Sukhait

Ongoingc

Tavan Tolgoi–Zuunbayan Link from major mines in South Gobi to connect with 
Trans-Mongolian Railway corridor near planned mineral 
processing center at Sainshand

Ongoingc

Pakistan Gwadar port New port built, operated, and financed by the PRC 2007

PRC (IMAR 
and XUAR)

Korla–Kashgar Extension of southern branch of PRC east–west railway to Kashgar 
near the border with the Kyrgyz Republic, Tajikistan, Pakistan, 
and Afghanistan 

1999

Jinghe–Yining–Horgos Completion of link to Kazakhstan border at Horgos/Altynkol 2009

Tajikistan Vakhdat–Yovonb New link from Dushanbe to Kurgonteppa joining Tajikistan’s central 
and southern railways and avoiding circuitous route via Uzbekistan

2016

Turkmenistan Tejen–Sarahs Short link to Turkmenistan–Iran border at Sarahs 1996

Ashgabat–Dashoguz New north–south link from Asgabat connecting with northwest 
Uzbekistan at Tahiatash/Nukus border crossing and avoiding 
circuitous route via Farap/Olot crossing

2006

Akyayla–Bereket–
Serhetyaka

Link along east coast of Caspian Sea from Iran border to 
Kazakhstan Federation border

2014

Kerki–Imamnazar–Aqina Short link across Afghanistan border to Aquina 2016

Turkmenbashy port Major upgrading of Caspian Sea port capacity 2018

Serhetabat–Turghundy Short link within Afghanistan from border at Serhetabat to 
Turghundy

2018

Uzbekistan Road and rail bridge over 
Amu Darya River

Rail served bridge between Uzbekistan and Afghanistan 2001

Navoi–Uchkuduk–
Sultanuizdag–Nukusb

New link to northwestern railway corridor avoiding need to pass 
through Turkmenistan

2001

Djizzak–Yangiyer–Farkhad Direct connection between Djizzak and Tashkent 2004

Tashguzar–Boysun–
Kumkurganb

New link south of northwestern corridor between Karshi and 
Termez avoiding need to pass through Turkmenistan

2007

Angren–Papb New link to Fergana Valley including 19 km tunnel through Kamchik 
Pass avoiding circuitous route via Tajikistan

2016

Navoi–Bukhara–Miskin–
Nukusb

New central section of northwestern corridor that is shorter than 
via Navoi–Uchkuduk–Sultanuizdag–Nukus

2017 

continued on next page
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Table 2.1: Continued

Country projecta purpose year completed

Iran Bafq–Bandar Abbas Rail link to Bandar Abbas port initially connecting to Tehran 1995

Mashad–Sarahs New link to Turkmenistan border at Sarahs 1997

Bafq–Kashmar–Mashad Major northward extension of Bandar Abbas rail link enabling direct 
north–south route from Central Asia via Sarahs and potentially 
supporting connectivity with Chabahar port in future

2006

Kerman–Zahedan New link with Pakistan railway via border crossing at Zahedan 2009

Gorgan–Incheh Borun Short link to Iran–Turkmenistan border on east side of Caspian Sea 2013

Qazvin–Rasht–Astara New link along west side of Caspian Sea to connect with Azerbaijan 
railway at Astara

Ongoing

IMAR = Inner Mongolia Autonomous Region, PRC = People’s Republic of China, XUAR = Xinjiang Uygur Autonomous Region.
a Excluding projects to expand capacity of existing railway links and planned new projects that have not commenced implementation. 
b Investment needed as national borders established in 1991 caused some railway sections to be located in neighboring country.
c While initial earthworks have been carried out, additional financing is needed to complete this project.
Sources: ADB 2006; 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 2021g; 2021h; 2021i; 2021j; 2021k; Kuryk Port 2021; PADECO 2006; 
UNECE 2019; UTY 2021b.

The main improvements in cross-border railways 
and rail-served ports during 1991–2020 are 
discussed below:

(i)  Kazakhstan completed a large program 
of investments to reorientate its railway 
to improve connectivity for domestic and 
transit traffic. In 1991, Kazakhstan inherited 
an extensive railway network with links to most 
neighboring countries. The size of the network 
and its central location within Central Asia gave 
it a comparative advantage for serving transit 
traffic. Between 2001 and 2016, Kazakhstan 
built a further 2,500 km of new railway lines 
through the Nurly Zhol national investment 
program. Many of the new lines had an 
east–west orientation to correct the north–
south bias of the corridors built by the FSU. 
This improved domestic railway connectivity 
and shortened travel distances for transit traffic. 

Kazakhstan also completed a large dry port and 
transhipment facility at Khorgos7 on the PRC 
border in 2018.

(ii)  azerbaijan and georgia upgraded and 
extended the Caucasus Transport Corridor. 
With a view to serving additional transit 
traffic between Asia and Europe, Azerbaijan 
and Georgia have progressively upgraded 
the Trancaucasus Railway and its rail-served 
ports and logistics centers which together 
form the multimodal Caucasus Transport 
Corridor (CTC). In 2017, Georgia, Azerbaijan 
and Turkey completed a new branch line, 
the Baku–Tbilisi–Kars (BTK) Railway, that 
provides a direct railway connection between 
the CTC and southern Turkey. Since 2010, 
Georgia has been upgrading the Gorge section 
of the CTC to increase train speeds and 
throughput capacity. Azerbaijan is also 
upgrading the north–south corridor along the 

7 For PRC–Kazakhstan freight using the TITR, trains leave the PRC from Horgos border crossing and enter Kazakhstan at the Altynkol 
border crossing. Kazakhstan’s Khorgos dry port is located near to Altynkol. For PRC–Kazakhstan freight using the Northern Trans-Asian 
Corridor, trains leave the PRC from Alashankou and enter Kazakhstan at Dostyk.
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western side of the Caspian Sea, with a view to 
eventually serving transit traffic between the 
Russian Federation and Iran.

(iii)  azerbaijan, Kazakhstan, and Turkmenistan 
upgraded their Caspian Sea ports that serve 
railway traffic. Kazakhstan expanded Aktau 
port in 2015 and completed a new rail-served 
port at Kuryk in 2016. Azerbaijan upgraded 
its Caspian Sea port facilities by building a 
rail-served extension to Baku port at Alat 
in 2018. Turkmenistan completed a large 
expansion of Turkmenbashy port in 2018.

(iv)  The pRC massively expanded its railway 
network and port facilities. The length of the 
PRC’s national railway network was increased 
from about 58,000 km in 1991 to 146,000 km 
in 2020, including more than 23,000 km of 
high-speed rail for passenger services. On its 
east and south coasts, the PRC also developed 
some of the world’s largest ports.8 In XUAR, 
the PRC railway network now connects with 
Kazakhstan via Alashankou/Dostyk and via 
Horgos/Altynkol. In IMAR, it connects with 
the TSR via Manzhouli and via the Trans-
Mongolian Corridor.

(v)  Kazakhstan, Tajikistan, uzbekistan, and 
Turkmenistan built new links to restore 
former railway routes disrupted by the 
new national boundaries. The FSU had 
developed its railway network without regard 
for internal boundaries between the Soviet 
republics, so when the republics became 
independent states in 1991 some important 
national railway corridors now had sections 
that passed through neighboring countries, 
notably (a) some routes in northern Kazakhstan 
now had sections passing through the Russian 
Federation, (b) the northwestern corridor along 
the Amu Darya river was divided between 
Uzbekistan and Turkmenistan, and (c) sections 
of the former Central Asian Railway and its 

branch lines were divided between the Kyrgyz 
Republic, Tajikistan, Turkmenistan, and 
Uzbekistan. To restore the integrity of the major 
railway corridors affected by these changes, 
over past two decades the countries invested in 
new domestic links to replace sections passing 
through other countries. 

(vi)  mongolia upgraded its railway connection 
with the pRC and initiated plans to expand its 
national railway network. In 2018, Mongolia 
completed a new freight logistics and gauge 
change facility at the Zamyn-Uud railway 
border crossing with the PRC. It also began 
building a new rail link from its South Gobi 
mines to the PRC, and developed plans to 
expand the national railway and introduce new 
north–south corridors in the west and east of 
the country to provide additional links to the 
PRC and the Russian Federation.

(vii)  afghanistan and pakistan developed 
major plans to invest in cross-border 
railways. Afghanistan built its first section 
of railway to establish a cross-border link 
with Uzbekistan. It also prepared long term 
plans to develop a national ring-railway that 
could potentially serve transit traffic between 
Central Asian countries and the Arabian 
Sea ports of Pakistan and Iran. With support 
from neighboring countries, Afghanistan also 
completed several short cross-border railway 
connections between its western border and 
the neighboring railway networks. Links were 
built to Turkmenistan’s network via Turghundy 
and Aqina; and a link to Iran’s network 
via Chah-e-Sorkh is under construction. 
In the case of Pakistan, following a period of 
deteriorating conditions on its existing railway, 
plans were developed to rehabilitate and 
upgrade ML1. If missing links in Afghanistan are 
built, ML1 could serve transit traffic between 
Central Asia and Pakistan’s ports.

8 By 2021, six of the world’s ten largest container ports were in mainland PRC: Shanghai, Shenzhen, Ningbo-Zhoushan, Guangzhou, 
Qingdao, and Tianjin (World Shipping Council 2021).
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(viii)  iran extended its railway network to connect 
with Central asia and the Russian federation. 
In 1995, Iran completed a railway link from 
Tehran to Bandar Abbas port. In 2004, it 
completed a shorter north–south link to the 
port from the Turkmenistan border at Sarahs. 
In 2009, it completed the east–west route 
to the Pakistan border at Zahedan. In 2013, 
it established a railway connection with 
Turkmenistan on the north–south corridor 
east of the Caspian Sea. Work is ongoing to 
complete a similar link with Azerbaijan on the 
north–south corridor west of the Caspian Sea. 
Iran also extended its railway westwards to 
connect with Turkey. 

Alongside these railway improvements, Central 
Asian countries gradually introduced additional 
railway border crossings to serve cross-border freight. 

Based on geography, there are 28 land borders 
between CAREC member countries, the Russian 
Federation, and Iran. In 1991, only twelve of these 
had railway crossings. By 2020, this had risen to 16 
after Iran completed its connection with the Pakistan 
railway; Afghanistan completed the Hairatan–
Mazir-e-Sharif railway linking it with Uzbekistan; 
Turkmenistan built short links across the border into 
Afghanistan and established railway crossings to 
Iran for the first time, one near the Caspian Sea and 
another further east. Additionally, Kazakhstan and 
the PRC completed a second cross-border railway link 
via Horgos/Altynkol together with a large dry port at 
Khorgos. Details of changes in railway border-crossing 
infrastructure in 1991 and 2020 are presented in 
Table 2.2.

continued on next page

Table 2.2: Changes in Railway border Crossing infrastructure between 
CaReC member Countries, the Russian federation, and iran, 1991–2020a

border 1991 2020 Comment

Afghanistan–Pakistan – –

Afghanistan–PRC – –

Afghanistan–Tajikistan – –

Afghanistan–Turkmenistan – 1. Aqina
2. Serhetabat/Turghundy

In Afghanistan, the railway does not 
continue beyond Aqina

Afghanistan–Uzbekistan – Hairatan In Afghanistan, the railway does not 
continue beyond Mazar-e-Sharif

Afghanistan–Iran – – In Afghanistan, a link from Chah-e-
Sorkh to Herat is under construction

Azerbaijan–Georgia Gardabani/Boyuk Kasik Same as 1991

Azerbaijan–Iran – – Ongoing construction of Qazvin–
Rasht–Astara will complete 
north–south rail corridor on west of 
Caspian Sea

Azerbaijan–Russian Federation Yalama Same as 1991 Upgrading north–south corridor is 
ongoing

Georgia–Russian Federation – –

Kazakhstan–Kyrgyz Republic Lugovaya Same as 1991
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Table 2.2: Continued

border 1991 2020 Comment

Kazakhstan–Mongolia – –

Kazakhstan–PRC Dostyk rail crossing built but 
not open for traffic

1. Dostyk
2. Altynkol/Khorgos 

Connections via Alashankou/
Dostyk and Horgos/Altynkol 
completed. Dry port and 
transhipment center built at Khorgos 
in Kazakhstan

Kazakhstan–Uzbekistan 1. Sarygash
2. Oasis/Beyneu

Same as 1991 Uzbekistan rebuilt parts of 
northwestern corridor to Oasis/
Beyneu on new alignment

Kazakhstan–Russian Federation Several rail crossings in north 
and west Kazakhstan

Same as 1991

Kyrgyz Republic–PRC – –

Kyrgyz Republic–Uzbekistan Small spur links with southwest 
Kyrgyz Republic at Osh, 
Jalal-Abad, Kyzyl-Kiya, and 
Tash-Komur

Same as 1991 No rail connection between these 
spurs and the main railway in the 
northern part of the Kyrgyz Republic

Kyrgyz Republic–Tajikistan – –

Mongolia–PRC Zamyn-Uud/Erenhot Same as 1991 1. Zamyn-Uud upgraded
2.  Construction of Tavan Tolgoi–

Gashuun Sukhait rail link ongoing
3.  The PRC extended its rail network 

to Gans Mod border crossing in 
preparation for link to Mongolian 
rail line originating from 
Tavan Tolgoi

Mongolia–Russian Federation 1. Altanbulag/Naushki
2. Ereentsav

Same as 1991 Railway in Ereentsav area not linked 
to rest of Mongolian network

Pakistan–PRC – –

Pakistan–Iran – Zahedan

PRC–Tajikistan – –

PRC–Russian Federation Manzhouli Same as 1991

Tajikistan–Uzbekistan 1. Tursunzoda/Denov
2. Shahrtuz/Gulbahor
3. Kushtegirmon/Bekabad
4. Konibodom/Beshari

Same as 1991 Uzbekistan previously restricted 
cross-border traffic and closed some 
crossings, but restrictions were 
removed in 2017

Turkmenistan–Uzbekistan 1. Farap/Olot
2. Talimardjan/Qarshi
3. Tahiatash/Nukus

Same as 1991 Newly built Ashgabat–Dashoguz 
reconnected Tahiatash with the rest 
of the Turkmenistan network

Turkmenistan–Iran – 1. Sarahs
2. Akyayla

Turkmenistan and Iran connected 
their rail networks near the Caspian 
Sea and toward the east at Sarahs 

PRC = People’s Republic of China.
a  This table provides information on whether necessary railway and port infrastructure are in place to enable cross-border exchange of traffic. 

It does not consider policy-related issues that can influence the extent such facilities are brought into use. 
Sources: ADB 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 2021g; 2021h; 2021i; 2021j; 2021k.
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Since 1991, the Caspian Sea littoral states also 
upgraded their rail-served ports. Azerbaijan expanded 
Baku port and developed a port extension at Alat. 
Kazakhstan expanded Aktau port and developed a 
new port at Kuryk. Turkmenistan completed a large 
expansion of Turkmenbashy port (ADB 2021b, 
2021e, 2021j). In the Arabian Sea, with support 
from the PRC, Pakistan also completed a large new 
deep-water port at Gwadar although this is not yet 
connected to the railway network (ADB 2021h).

Taking into account the various changes since 1991, 
Figure 2.3 summarizes the regional network of 
railway corridors and ports that were serving 
cross-border and transit traffic at the end of 2020. 
When compared with 1991 (Figure 2.1), the coverage 
of the regional railway network has improved and 
distances for some long-distance traffic have 
reduced. The largest improvements were completion 
of the PRC’s east–west connection with Kazakhstan 
and its line to Kashgar; the Nurly Zhol investments 
that shortened routes through Kazakhstan; the 
new railway sections to restore disrupted railway 
corridors in Uzbekistan and Turkmenistan; and the 
BTK Railway. 

The other major development was that Iran expanded 
its railway and established railway connections 
with CAREC countries for the first time. By 2020, 
Iran had completed new direct railway routes linking 
Central Asia with both Tehran and Bandar Abbas 
port, and extended its railway east to connect 
with Pakistan. Together with Turkmenistan and 
Kazakhstan, it completed the north–south corridor on 
the east side of the Caspian Sea. Iran and Azerbaijan 
are also developing the north–south corridor on the 
west side of the Caspian Sea, with the final section 
under construction. 

C.  Central asia’s main 
regional railway corridors

1. The ten regional railway corridors

In addition to restoring and improving their national 
railway networks, over the past three decades 
the countries of Central Asia have cooperated on 
developing new multi-country long-distance railway 
corridors, many of which incorporate sections of the 
original corridors built by the British Empire, Russian 
Empire, and FSU (Figure 2.1). As Figure 2.3 indicates, 
the region currently has ten main long-distance 
freight corridors serving cross-border freight traffic. 
Some extend from East Asia to Europe and the 
Middle East, while others are entirely within 
Central Asia or between it and neighboring regions. 
Some corridors only use railways while others are 
multimodal using a combination of railway transport 
and shipping. Corridors also overlap in some places.

Central Asia’s ten regional railway corridors are 
described below: 

 •  Trans-Siberian Railway. Located entirely within 
the Russian Federation, this is the northernmost 
Eurasian railway corridor. It extends westwards 
from the Russian Federation’s Pacific coast ports 
via Moscow to Belarus for onward connection 
with northern Europe. It connects with CAREC 
member countries via the Harbin–Manzhouli 
Railway in the PRC, the Trans-Mongolian 
Corridor, and several railway connections from 
the Northern Trans-Asian Corridor through 
northern Kazakhstan. The TSR was one of the 
major corridors built by the Russian Empire and 
has been operating for about 100 years, making it 
the longest established Eurasian railway corridor. 
In the time of the FSU, usage was confined to 
FSU traffic but since 1991 the TSR has also 
served transit traffic especially between the PRC 
and Europe. 
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Figure 2.3: Regional Railway Corridors and ports Serving Cross-border and Transit Traffic, 2020
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Source: TA consultants.

 •  Trans-mongolian Corridor. This north–south 
corridor within Mongolia connects northwards 
to the TSR at Ulan–Ude and southwards to the 
PRC railway network at the Zamyn-Uud/Erenhot 
border crossing with onward connections to 
Tianjin port. The Ulaanbaatar Railway, owned 
jointly by Mongolia and the Russian Federation, 
has been providing railway freight services on the 
corridor for more than 60 years. Initially, it mainly 
served traffic between Mongolia and the FSU, 
but since 1991 it has become a major route for 
transit traffic between the PRC and the Russian 
Federation. Compared with joining the TSR at 
Manzhouli, the Trans-Mongolian Corridor offers 
distance savings for traffic to and from many 
parts of the PRC.9

9 The link to the TSR via Manzhouli is shorter for traffic to and from parts of northeast PRC.

 •  northern Trans-asian Corridor. Located within 
northern Kazakhstan, this corridor consists of 
a series of north–south rail links connecting 
with the TSR. Most traffic to and from the TSR 
from Kazakhstan and Central Asia uses the 
corridor. It also offers distance savings for TSR 
traffic to and from central and western PRC, 
compared with connecting via Manzhouli or the 
Trans-Mongolian Railway. Most sections within 
the corridor were built by the Russian Empire 
or the FSU and carried large freight volumes in 
the past. Kazakhstan’s Nurly Zhol investment 
program further reduced travel distances on 
this corridor by building missing links including 
Semey–Pavlodar, Khromtau–Altynsarino, and 
Arkalyk–Shubarkol (Table 2.1). 
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 •  Trans-Caspian international Transport Route 
(TiTR). This multimodal east–west corridor 
extends from Lianyungang on the PRC east 
coast via Kazakhstan, Azerbaijan, and Georgia 
to Central and Southern Europe. As it is located 
between east–west Eurasian corridors to the 
north (the TSR) and to the south (Lapis–Lazuli 
Corridor, Southwestern Trans-Asian Corridor), 
the TITR is also known as the Middle Corridor. 
It is comprised of railway sections in the PRC, 
Kazakhstan, Azerbaijan, and Georgia, and 
shipping services to cross the Caspian Sea and 
the Black Sea. The railway sections include 
parts of three former routes—the Turkestan–
Siberia Railway, the Trans-Aral Railway, and the 
Transcaucasus Railway—together with the PRC’s 
east–west railway and the recently completed 
BTK Railway. Shipping services operate between 
the Caspian Sea ports of Aktau and Kuryk in 
Kazakhstan and Baku and Alat in Azerbaijan; and 
between the Georgian ports of Poti and Batumi 
on the east coast of the Black Sea and the ports 
of Varna (Bulgaria), Constanta (Romania), and 
Odessa (Ukraine) on the west coast. Investments 
since 1991 have reduced railway distances 
and improved port connectivity. This included 
investments in completion of the link between 
the PRC and Kazakhstan via Altynkol; Khorgos 
dry port; construction of the missing link between 
Altynkol and Almaty; a new link from Shalkar 
to Beyneu shortening the distance to Aktau 
and Kuryk; upgrading the Caspian Sea ports of 
Kazakhstan and Azerbaijan; and upgrading the 
CTC including construction of the BTK Railway. 
The TITR Association was established in 2013. 
It includes members and associate members 
from Azerbaijan, Georgia, Kazakhstan, Poland, 
the PRC, Romania, Turkey, and Ukraine.10

 •  uzbekistan northwestern Corridor. This 
corridor is located in Uzbekistan and connects 
with the Kazakhstan railway near Beyneu from 
where traffic can proceed southwest along the 
TITR to Aktau/Kuryk or to northwest Kazakhstan 
or the Russian Federation. This was the last of the 
original Central Asian railway corridors to be built 
and, in the past, carried substantial freight 
between Central Asia and the FSU. Originally, the 
railway followed the Amu Darya river but in 1991 
this alignment was disrupted by the new national 
boundaries. Most of the northern sections were 
now located in Uzbekistan, while most of the 
southern sections were now in Turkmenistan. 
After 1991, Uzbekistan restored the corridor 
by constructing new sections to replace those 
in Turkmenistan. It completed the direct link 
between Navoi, Miskin, and Nukus in 2017. 
Turkmenistan also built a new link from Ashgabat 
to Dashoguz that connects with the northern 
part of the corridor (Table 2.1). For freight from 
many parts of Uzbekistan, Tajikistan, and western 
Afghanistan, this corridor offers the shortest 
route to Kazakhstan’s Caspian Sea ports and to 
the western part of the Russian Federation.

 •  lapis–lazuli Corridor. This multimodal, 
east–west corridor extends from Afghanistan’s 
western border via Turkmenistan to Central 
and Southern Europe. The five countries on 
route—Afghanistan, Turkmenistan, Azerbaijan, 
Georgia, and Turkey—reached agreement to 
develop the corridor in 2017.11 East of the 
Caspian, the corridor is similar to the former 
Central Asian Railway, with additional branch 
lines within Turkmenistan to the Afghanistan 
border. As in the days of the Russian Empire, the 
corridor includes Caspian Sea shipping services 
between Turkmenbashy and Baku (and Alat). 

10 The members of the TITR Association comprise Azerbaijan Caspian Shipping, Azerbaijan Railways, Aktau Port, Baku Port, Georgian 
Railways, Kazakh Railways, Turkish Railways, and Ukraine Railways. Associate members include the Polish Broad-Gauge Railway, 
Batumi Port, Kaskor-Transservice (Kazakhstan), Port Kuryk (Kazakhstan), Anaklia Development Consortium, Lianyungang Port 
Holdings Group (PRC), Grampet Group (Romania), Astyk Trans (Kazakhstan), Kazakh National Maritime Shipping Company, and 
Eastcomtrans (Kazakhstan).

11 The Lapis–Lazuli Route Transport and Transit Agreement was signed in Ashgabat in 2017.



18
THE SITUATION OF RAILWAYS IN CAREC COUNTRIES AND OPPORTUNITIES  
FOR INVESTMENT, COMMERCIALIZATION AND REFORM

West of the Caspian, the route is similar to the 
TITR. Traffic to Europe proceeds by rail from 
Baku to Poti or Batumi, and then by ship to the 
Black Sea’s west coast ports. Traffic to Turkey and 
some destinations in southern Europe turns onto 
the BTK Railway. Compared with the TITR and 
Southern Trans-Asian Corridor, the Lapis–Lazuli 
offers distance savings for traffic between its 
member countries and Europe, Turkey, and the 
Caucasus.

 •  Caucasus Transit Corridor (CTC). 
This multimodal corridor extends between 
Azerbaijan’s Caspian Sea port of Baku (including 
Alat) and Georgia’s Black Sea ports of Poti and 
Batumi. It was the first railway corridor built when 
the Russian Empire began extending railway 
corridors into Central Asia, and was built in 
tandem with the Central Asian Railway and port 
facilities at Turkmenbashy and Baku. The CTC 
is part of the TITR and Lapis–Lazuli multimodal 
Eurasian corridors that cross the Caspian Sea and 
the Black Sea. It also connects with the North–
South Corridor on west side of the Caspian Sea. 
Since 1991, Azerbaijan and Georgia have sought 
to improve the competitiveness of the CTC for 
transit traffic by upgrading and modernizing the 
railway corridor and port facilities, and building 
the BTK Railway to provide a direct railway 
connection to Turkey. 

 •  Southern Trans-asian Corridor. This 
multimodal railway corridor has a southwestern 
orientation. Its eastern and western branches 
begin in the PRC, proceed across Central Asia 
and converge in Iran before entering Turkey 
where freight must transfer to a ferry service to 
cross Lake Van before proceeding by rail toward 
southern Europe via Istanbul. The western 
branch incorporates some sections of the original 
Turkestan–Siberia Railway and the Central 
Asian Railway. From the PRC it extends via 

12 The western branch also connects with the nearby railway networks of the Kyrgyz Republic and Tajikistan.

Horgos/Altynkol to Kazakhstan, Uzbekistan, 
Turkmenistan, and Iran,12 with onward railway 
connections south of the Caspian Sea via Tehran 
and Tabriz to Turkey, southern Europe, and 
the Middle East. This branch is now complete 
following a series of major investments since 
1991. These included construction of the link 
within the PRC to Horgos/Altynkol, Khorgos 
dry port, the link in Kazakhstan from Altynkol 
to Almaty, improvements in Uzbekistan and 
Turkmenistan; and extension of Iran’s railway 
network to connect with Turkmenistan, 
provide a direct link between Central Asia 
and Bandar Abbas port, and provide a direct 
link to Tehran and onward connections to 
Turkey. The corridor’s eastern branch consists 
mainly of recently-built railway lines and 
missing links. It extends via Kashgar to Iran, 
Turkey, southern Europe, and the Middle East. 
At present, there is no railway connection 
through the mountainous region southwest 
of Kashgar so traffic must transfer to road. 
Several projects have been proposed with a view 
to completing this branch of the corridor, notably 
(i) the China–Kyrgyz Republic–Uzbekistan 
(CKU) Railway, (ii) a link from Kashgar to 
Dushanbe, and (iii) a link from Kashgar to 
Afghanistan’s proposed Northwestern–North–
Northeastern corridor together with construction 
of that corridor. Since construction would 
be very costly, it remains to be seen if any of 
the options would be economically feasible. 
If the eastern branch is eventually completed, 
it could potentially offer a shorter route from 
the PRC to Iran and southern Europe than the 
western branch. 

 •  China–pakistan economic Corridor (CpeC). 
This corridor is located entirely in Pakistan. 
From the port city of Karachi, it proceeds north 
on ML1 to Lahore, Islamabad, and Peshawar. 
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Since there is no railway north of Havelian, 
traffic between Havelian and Kashgar in the 
PRC must transfer to road. Similarly, traffic 
between Peshawar and Afghanistan must also 
transfer to road. Due to prolonged lack of 
investment, the condition and capacity of ML1 
has deteriorated and it now needs to be renewed 
and upgraded. The PRC has offered to finance 
this large investment through the CPEC program. 
If CPEC is implemented, and if traffic north 
of Havelian can be served either by efficient 
multimodal transfers to road transport or by 
building the missing railway link to Kashgar,13 
the corridor could serve traffic between the 
PRC and Pakistan’s ports (including Gwadar 
once it is connected to the railway network). 
If missing links in Afghanistan are built, the 
corridor could also serve trade and transit 
traffic to and from Afghanistan and landlocked 
Central Asian countries including Uzbekistan, 
Kazakhstan, Tajikistan, the Kyrgyz Republic, and 
Turkmenistan. Over the longer term, if Pakistan’s 
relations with India were to improve allowing free 
exchange of trade and transit traffic, CPEC could 
become an artery for trade between Pakistan and 
India, and for transit traffic between Central Asia 
and India. 

 •  north–South Corridor. This railway corridor 
extends along the east and west sides of the 
Caspian Sea between the Russian Federation 
in the north and Iran in the south. On the 
east side, it passes between the Russian 
Federation, Kazakhstan, Turkmenistan, and Iran. 
On the west side, it passes between the Russian 
Federation, Azerbaijan, and Iran. The east side 
was completed in 2014, following investments 
in missing links in Kazakhstan, Turkmenistan, 

13 Plans to extend the CPEC railway corridor northwards to the PRC would face two significant challenges: (i) much of the territory to be 
crossed is mountainous so railway construction would be difficult and costly, and (ii) Pakistan, India, and the PRC have unresolved 
disputes over parts of this territory.

and Iran. The west side remains incomplete but 
construction of the final section between Qazvin, 
Rasht, and Astara in Iran is ongoing. 

It should be noted that when the prevailing economic 
sanctions on Iran are eventually removed, and 
assuming that capacity limitations and border 
crossing frictions within Iran are addressed, the 
Southern Trans-Asian Corridor could potentially 
attract long-distance traffic away from other railway 
corridors. As shown in Figure 2.4, this corridor 
proceeds south of the Caspian Sea, avoiding the 
delays and high costs associated with transfer of 
freight onto shipping to cross the Caspian Sea. 
In Turkey, rolling stock has to transfer onto railway 
ferry to cross Lake Van but this is much shorter than 
crossing the Caspian Sea. The Lake Van railway 
ferry distance is 90 km compared with about 
540 km between Baku/Alat and Aktau/Kuryk, and 
310 km between Baku/Alat and Turkmenbashy. 
The ferry crossing takes 3–4½ hours compared with 
1.2 days between Baku/Alat and Aktau/Kuryk and 
0.7 days between Baku/Alat and Turkmenbashy. 
There are also fewer weather-related delays using 
Lake Van ferry services compared with Caspian Sea 
shipping. West of Lake Van, the Southern Trans-
Asian Corridor converges with the BTK Railway, 
and eventually enters the EU in Bulgaria. 
Over the medium and longer term, the corridor 
could therefore be attractive to some Eurasian 
freight traffic to and from central and southern 
parts of Central Asia that might otherwise use the 
TITR, BTK Railway, CTC, Lapis–Lazuli Corridor, 
and Uzbekistan’s Northwestern Corridor—including 
traffic to and from parts of Afghanistan, XUAR, 
southern Kazakhstan, the Kyrgyz Republic, 
Turkmenistan, Tajikistan, and Uzbekistan.
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2.  Railway gauges used on the 
regional railway corridors

The railway gauges used by the different countries 
in Central Asia and neighboring regions are shown 
in Table 2.3. The railways of the Russian Federation 
and the Central Asian countries that were formerly 
part of the FSU use Russian broad gauge and 
generally follow similar technical standards. 
These countries’ railway infrastructure is therefore 
technically compatible and there are few technical 
obstacles to interoperability of locomotives and 
rolling stock across countries. On the other hand, 
the railways of PRC and Iran, and those in the 

Figure 2.4: Routes Connecting eurasian Railway Corridors with european freight Railway network
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Source: TA consultants.

European Union (EU), use standard gauge, while 
the present Pakistan railway network is broad gauge. 
Traffic movements between the region’s Russian broad 
gauge, broad gauge and standard gauge railways 
therefore require freight to be transloaded from one 
gauge to another at the border.

The gauges used by Central Asia’s major cross-border 
railway corridors are shown in Figure 2.5. Russian broad 
gauge is the most widely used gauge. It includes the 
TSR, Northern Trans-Asian Corridor, Trans-Mongolian 
Corridor, CTC, Lapis–Lazuli Corridor, and Uzbekistan 
Northwestern Corridor. 
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Table 2.3: Railway gauges used by Countries in Central asia and neighboring Regions

Country/region gauge

IMAR and XUAR regions, PRC Standard 

Iran Standard

European Union Standard

Afghanistan Russian broada

Azerbaijan Russian broad

Georgia Russian broad

Kazakhstan Russian broad

Kyrgyz Republic Russian broad

Mongolia Russian broad

Russian Federation Russian broad

Tajikistan Russian broad

Turkmenistan Russian broad

Uzbekistan Russian broad

Pakistan Broad

IMAR = Inner Mongolia Autonomous Region, PRC = People’s Republic of China, XUAR = Xinjiang Uygur Autonomous Region.
Note:  Broad gauge = 1,676 mm, Russian broad gauge = 1,520 mm, Standard gauge = 1,435 mm.
a  Afghanistan adopted Russian broad gauge for the short railway line between Hairatan and Mazar-e-Sharif but has yet to 

decide on the gauge for other sections of its proposed ring-railway. 
Sources: ADB 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 2021g; 2021h; 2021i; 2021j; 2021k.

Figure 2.5: Track gauges used by Regional Railway Corridors
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The region’s only broad gauge network is in Pakistan. 
The network is compatible with India’s railway 
network and could therefore potentially serve 
substantial cross-border railway freight and transit 
traffic between India and Central Asia. However, due 
to sensitivities in relations, only limited freight railway 
services have been operated between Pakistan and 
India, freight has to be transhipped at the border, and 
services have been subject to frequent suspensions. 
Pakistan’s railway network is also connected to Iran 
via Zahedan. This requires transhipment between 
broad gauge and standard gauge at the border. 
In future, if Pakistan retains broad gauge for the 
proposed CPEC ML1 renewal project, a gauge change 
will also be required at the PRC border. 

While the PRC’s standard gauge network is one of 
the world’s largest and busiest, all traffic to and from 
Central Asia must change to Russian broad gauge at 
the border. This applies to PRC cross-border traffic 
connecting to the TSR via Manzhouli and Erenhot, 
and also to PRC traffic connecting with the TITR 
and Northern-Trans-Asian Corridor via Altynkol 
or Dostyk in Kazakhstan. If built, the missing links 
between the PRC and Mongolia, the Kyrgyz Republic 
and Tajikistan would also require a change of 
gauge; as would those between the PRC and both 
Afghanistan and Pakistan. 

In the case of Iran, cross-border traffic to and from 
Central Asia on the North–South Corridor and 
the Southern Trans-Asian Corridor must change 
between standard gauge and Russian broad gauge at 
the Iran border. However, from the corridor sections 
from Iran to Europe via Turkey do not require 
gauge change as the countries on route all use 
standard gauge.

3.  Customs blocks crossed by 
the regional railway corridors

Another factor affecting the competitiveness 
of regional railway corridors is membership of 
customs blocks. Currently, Kazakhstan and the 

Kyrgyz Republic are members of the Eurasian 
Economic Union (EEU), along with the Russian 
Federation, Belarus, and Armenia. The EEU extends 
from the Russian Pacific coast in the east to the 
Belarus–Poland border at Brest where it enters 
the EU. This is shown in Figure 2.6.

EEU members benefit from simpler border-crossing 
arrangements that can reduce the time and cost 
for border crossing. The TSR and the Northern 
Trans-Asian Corridor are located entirely within 
three EEU member countries—Kazakhstan, the 
Russian Federation, and Belarus—and enjoy 
advantages over the other regional corridors that 
cross multiple national customs areas (Figure 2.3). 
Intra-EEU freight is also charged a lower railway 
freight tariff. In future, if other CAREC member 
countries join the EEU or form new customs blocks, 
this is likely to affect the competitiveness of 
long-distance railway corridors. Ideally, in order to 
achieve frictionless cross-border railway transport, 
the countries along each corridor would either 
(i) streamline their border management processes 
to achieve border clearance standards comparable 
with those pioneered by China–Europe Express 
container block train services, including use of a 
single consignment note and customs inspection 
only at origin and destination; or (ii) be members of a 
common customs block. 

d.  Railway corridors 
supported by CaReC and 
belt and Road initiative

Over the past two decades, ADB’s CAREC regional 
cooperation platform has played a leading role in 
assisting member countries to prepare and finance 
major investments to improve their railways. 
CAREC railway development has focused on 
six designated railway corridors (DRCs) serving 
cross-border traffic (ADB 2017a). These are shown 
in Figure 2.7. 
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Figure 2.6: Regional Customs blocks Traversed by Regional Railway Corridors
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Figure 2.7: Comparison of CaReC designated Railway Corridors and 
belt and Road initiative eurasian Railway Corridors in Central asia
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3
Detailed maps of the six CAREC DRCs are provided 
in Appendix B. The DRCs correspond closely 
with the region’s ten main corridors that were 
discussed in the preceding section. DRC1 between 
Europe and the East Asia covers the TITR and 
parts of the Northern Trans-Asian Corridor 
that connect to the TSR. DRC2 between the 
Mediterranean and East Asia comprises the western 
branch of the Southern Trans-Asian Corridor, the 
Lapis–Lazuli Corridor, Uzbekistan’s Northwestern 
Corridor, parts of the Northern Trans-Asian Corridor, 
and the TITR between Dostyk and Kazakhstan’s 
Caspian Sea ports. DRC3 between the Russian 
Federation, the Middle East, and South Asia covers 
the western branch of the Southern Trans-Asian 
Corridor. DRC4 between the Russian Federation 
and East Asia covers the Trans-Mongolian Corridor. 
DRC5 between East Asia, the Middle East, and 
South Asia is comprised of CPEC and missing links of 
the eastern branch of Southern Trans-Asian Corridor 
in Afghanistan and Tajikistan. DRC6 between Europe 
and the Middle East and South Asia is comprised of 
the North–South Corridor, the CTC, the Lapis–Lazuli 
Corridor, and north–south links between Central Asia 
and the Arabian Sea ports of Pakistan and Iran.

There is much in common between the CAREC 
DRCs and the priority railway corridors identified 
by BRI. Drawing upon data included in a recent 
study of BRI (World Bank 2019a), the Central Asian 
railway corridors for BRI investment are shown in 
Figure 2.7. The BRI priority railway corridors cover 
routes between the PRC and both Central Asia and 
Europe. They include (i) parts of the TITR and CTC, 
(ii) both branches of the Southern Trans-Asian 
Corridor, (iii) CPEC; and (iv) the Trans-Mongolian 
Corridor, extension of the Mongolian railway 
network and providing a connection from Urumqi 
to the TSR via western Mongolia. The BRI corridors 
are comprised of parts of each of the six CAREC 
DRCs, including missing links on DRC2–5, mainly in 
Afghanistan, the Kyrgyz Republic, Mongolia, Pakistan, 
the PRC, and Tajikistan. 
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railWaY iNstitUtioNs 
aND PoliCiEs

a. introduction
Drawing upon railway sector assessments prepared 
by the TA in each CAREC member country, this 
chapter examines the characteristics, institutional 
arrangements and policy context of the railway sector 
in each country. 

b.  emergence of today’s 
railways in CaReC 
member countries

As discussed in chapter two, railways were introduced 
to Central Asia from the mid-19th century onwards. 
Table 3.1 provides details of when railway services 
began in each CAREC member country and when the 
present railway was formed. 

The first railway operations in the CAREC region 
began on sections of the ML1 railway corridor of 
present-day Pakistan in 1861. Following construction 
of further major railway corridors by the Russian 
Empire, by 1894 railways were operating in present-
day Azerbaijan, Georgia, Kazakhstan, Turkmenistan, 
and Uzbekistan. After construction of the China 
Eastern Railway, railway services commenced in 
IMAR in 1901. The addition of branch lines to 
the former Turkistan–Siberia Railway and Central 
Asian Railway led to railway services commencing 
in present-day Kyrgyz Republic and Tajikistan in the 
1920s. In Mongolia, construction of the first sections 
of the Trans-Mongolian Corridor was followed by 
introduction of railway services in 1950. Afghanistan 

3

remained without railways until 2011 when the 
country’s first line from Hairatan to Mazar-e-Sharif 
began operations (Sinfin 2021).

Many of the Central Asian railways built in the 
19th century and first half of the 20th century were 
originally owned and operated by external interests. 
Under the British Empire, most of the railways in 
present-day Pakistan were owned and operated 
by foreign-owned private companies. The railways 
in present-day Azerbaijan, Georgia, Kazakhstan, 
the Kyrgyz Republic, Tajikistan, Turkmenistan, and 
Uzbekistan were originally owned and operated by 
the Russian Empire and, later, by the FSU. Many of 
the Chinese railways built before the 1st World War 
were owned and operated by foreign private investors. 
Within IMAR, the Russian Empire built and operated 
the Harbin–Manzhouli connection to the TSR 
(Sun 1955). In Mongolia, the Trans-Mongolian 
Corridor was built and operated by the Ulaanbaatar 
Railway (UBTZ), a company owned jointly by 
Mongolia and the FSU (ADB 2021g).

During the 20th century there were major changes 
in railway ownership and operation. After the 
1st World War, many foreign-owned railways in China 
went bankrupt and the government subsequently 
took charge of development and operation of the 
railway network (Sun 1955). When Pakistan gained 
independence in 1947, its railways were nationalized 
and Pakistan Railways, a government department, 
took over responsibility (ADB 2021h). When the 
Central Asian countries became independent 
states in 1991, they each took over the railway 
within their territory. In Mongolia, there was no change 
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Table 3.1: introduction of Railway Services and establishing of present Railway operator  
in CaReC member Countries

member Country/Region Railway Rail Services began
present Railway 

operator formed

Afghanistan Afghanistan Railway Authority 2011 2004

Azerbaijan Azerbaijan Railways 1883 1991

IMAR and XUAR regions, PRC China Railway 1901 2019

Georgia Georgian Railway 1871 1991

Kazakhstan Kazakh Railways 1894 2002

Kyrgyz Republic Kyrgyz Railways 1924 1992

Mongoliaa Ulaanbaatar Railway 1938 1949

Pakistan Pakistan Railways 1861 1947

Tajikistan Tajikistan Railway 1929 1991

Turkmenistan Turkmen Railway Agency 1885 2020

Uzbekistan Uzbekistan Railways 1888 1994

IMAR = Inner Mongolia Autonomous Region, PRC = People’s Republic of China, XUAR = Xinjiang Uygur Autonomous Region.
a  A second operator, Mongolia Railway Joint Stock Company, was formed in 2008 but its activities to date have focused on developing new 

railway links and it has not yet commenced railway operations.
Sources: ADB 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 2021g; 2021h; 2021i; 2021j; 2021k; Britannica 2021; Sinfin 2021. 

in the ownership structure or role of UBTZ but, in 
2008, the government established a further wholly 
government-owned company, Mongolia Railway 
Joint Stock Company (MTZ), to be responsible 
for construction and operation of new railway lines 
financed by the government or by foreign loans and 
grants (ADB 2021g).

Many of these changes were disruptive to long-
distance railway transport as the region’s major 
railway corridors became fragmented across newly-
independent countries each with their own railway 
administration. In Pakistan, the railway had been 
developed as an integral part of the much larger 
railway network of British India, but, after 1947, 
it was separated and railway services to and from India 

were curtailed. Before 1991, the FSU’s major railways 
in Central Asia operated long-distance freight services 
across multiple territories without limitation of internal 
boundaries.14 After 1991, each country’s railway was 
confined to operating within its national borders. 
Cross-border freight services now had to change 
locomotives and train crews at the border and incurred 
additional delays and costs completing customs and 
other formalities. 

Over the past 30 years there have been further 
changes in some CAREC railway institutions. 
Azerbaijan, Georgia, Kazakhstan, and Uzbekistan 
transformed their national railway operators into wholly 
government-owned joint stock companies (JSCs) and, 
in some cases, created subsidiaries to operate major 

14 For example, the Trans-Aral Railway and present-day Uzbekistan’s Northwestern Corridor operated long-distance freight services 
between Central Asia and Moscow (Ames 1947).
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parts of their business such as railway freight. In 2004, 
Afghanistan established a railway authority to oversee 
development of the Hairatan–Mazar-e-Sharif line and 
lead efforts to establish a national railway network. 
In a major reform implemented in 2013, the PRC 
separated railway operations from policymaking 
and regulation. The railway ministry was broken up 
and its policy and regulatory roles were transferred 
to the transport ministry, while the China Railway 
Corporation, a government-owned company, 
took over railway infrastructure management and 
operations. In 2019, the China Railway Corporation 
was reorganized to become the China State Railway 
Group Company Limited, subject to PRC company 
law. The PRC finance ministry acts as shareholder on 
behalf of the state and the company is led by a board 
and managed by a management team chosen by the 
board. The new entity trades as China Railway (CR).15 
In 2020, Turkmenistan separated railway freight 
and passenger operations from the provision and 
management of railway infrastructure. A new joint 
stock company became responsible for railway 
operations while the Turkmen Railway Agency 
retained responsibility for railway infrastructure.

C.  differences in 
railway infrastructure 
and scale of operations

Among the CAREC railways the scale of railway 
operations varies considerably. These differences 
reflect both country-specific factors, such as size 
of territory, population, economic performance 
and trade; and railway-specific factors, such 
as network size and configuration, density, the 
condition of infrastructure and rolling stock, 
and the competitiveness of railway services. 

The largest railways, such as those of the PRC’s IMAR 
and XUAR regions and Kazakhstan, have railway 
networks, staffing, and traffic levels many times larger 
than the smaller railways, such as those in the Kyrgyz 
Republic and Tajikistan. The mid-sized railways, 
such as those in Mongolia and Turkmenistan, 
operate at a scale that is significantly larger than the 
smaller railways but well below that of the largest 
CAREC railways. 

Four general types of CAREC railways may be 
distinguished based on scale of operation and 
infrastructure condition (ADB 2021a; 2021b; 
2021c; 2021d; 2021e; 2021f; 2021g; 2021h; 2021i; 
2021j; 2021k): 

(i)  large railways with high traffic levels. 
The railways of the IMAR and XUAR regions 
of the PRC, Kazakhstan, and Uzbekistan have 
largest railway networks and highest traffic 
and staffing levels. Together these railways 
account for 65% of the region’s railway 
network, 71% of railway staffing, 93% of 
freight volume, 94% of freight turnover, 
67% of passenger volume, and 71% of 
passenger turnover.

(ii)  mid-sized railways with moderate traffic. 
The railways of Georgia, Azerbaijan, 
Turkmenistan, and Mongolia have fairly 
large railway networks, and traffic and 
staffing levels. They account for 20% of 
the region’s railway network, 13% of railway 
staffing, 5% of freight volume, 5% of freight 
turnover, 6% of passenger volume, and 4% of 
passenger turnover.

(iii)  Small former branch lines with low traffic. 
Comprised of branch lines of the former 
Turkistan–Siberia Railway and Central Asian 
Railway that only cover a small part of 
their territory, the national railways of the 

15 Unless referring to activities specifically associated with China Railway Corporation, this report generally refers to China Railway (CR) 
as the entity responsible for the management and operation of the national railway of the PRC.
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Table 3.2: groupings of CaReC Railways based on Scale and Characteristics, 2018

Railway Type
member 

Country/Region Railway
number 
of Staff

network 
length 

(km)

freight Traffic,  
2018

passenger Traffic,  
2018

volume 
(million 

tons)

Turnover 
(billion 

tkm)
volume 
(million)

Turnover 
(billion 
pkm)

Large railways 
with high 
traffic levels

IMAR and XUAR 
regions, PRC

China Railway 165,482 19,951 849.8 361.8 92.6 49.7

Kazakhstan Kazakh Railways 130,000 16,040 398.0 283.0 23.1 18.6

Uzbekistan Uzbekistan Railways 70,000 4,718 68.4 22.9 22.1 4.3

Mid-sized 
railways with 
moderate 
traffic

Azerbaijan Azerbaijan Railways 19,000 4,285 14.0 4.5 2.8 0.5

Georgia Georgian Railway 13,000 1,443 10.0 2.6 2.9 0.6

Mongolia Ulaanbaatar Railway 15,800 1,815 25.8 15.3 2.9b 1.0

Turkmenistan Turkmen Railway Agency 22,000 4,890 23.7 12.6 5.3 2.3

Small former 
branch lines 
with low traffic

Kyrgyz Republic Kyrgyz Railways 4,817 424 7.5 0.9 0.3 0.0

Tajikistan Tajikistan Railway 5,400 682 5.4 0.2 0.5 0.0

Needing large 
investments 
to develop 
or renew the 
network

Pakistan Pakistan Railways 72,078 7,791  8.4a 8.1a 54.9a 24.9a

Afghanistan Afghanistan Railway 
Authority

326 75 3.4 0.2 ... ...

Subtotal 517,903 62,114 1,414.4 712.1 207.4 101.9

IMAR = Inner Mongolia Autonomous Region, km = kilometer, pkm = passenger-kilometer, PRC = People’s Republic of China, tkm = ton-kilometer, 
XUAR = Xinjiang Uygur Autonomous Region.
a 2017/2018.
Sources: ADB 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 2021g; 2021h; 2021i; 2021j; 2021k; Kazakhstan Statistics Committee 2019. Sinfin 2021; 
Statistica 2021. 

Kyrgyz Republic and Tajikistan lack the 
network coverage, density, and length 
needed to attract high levels of traffic. 
They account for only 2% of the region’s 
railway network, 2% of railway staffing, 
1% of freight volume, and less than 1% of 
freight turnover, passenger volume, and 
passenger turnover. 

(iv)  Railways needing large investments 
to develop or renew the network. 
Afghanistan is at an early stage in developing 
a national railway network so its present 
network size, staffing, and traffic levels 
are small. If Afghanistan is able to develop 
its proposed ring-rail network it could 
potentially attract substantial levels of traffic. 

Pakistan has a relatively large railway network 
(13% of regional total), large railway staffing 
(14% of regional total), and substantial 
railway passenger traffic (27% of volume and 
24% of turnover) but only low levels of railway 
freight (1% of volume and 2% of turnover). 
Due to sustained underinvestment, the 
condition and traffic carrying capacity of 
Pakistan’s railway assets have deteriorated, 
so large investments in asset renewal and 
upgrading are needed. 

Details of the railway staffing, infrastructure, and 
traffic levels by railway type are provided in Table 3.2. 
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Electrified high-speed passenger train, Uzbekistan (photo by ADB consultants).

The large CAREC railways have doubletracked or 
electrified many of their routes to increase route 
capacity (Table 3.3). Two mid-sized railways that 
served higher traffic levels in the past—Georgia and 
Azerbaijan—also have significant double-tracking and 
electrification. Most other CAREC railways remain 
single-track and unelectrified as their existing track 
capacity is sufficient to carry existing traffic levels. 

There are considerable differences in the condition 
and traffic carrying capacity of the railway 
infrastructure of the CAREC railways. The large and 
mid-sized railways have maintained their track 
infrastructure in reasonably good condition, 
recognizing that regular maintenance and upgrading 
are needed if they are to remain competitive. 

Maintenance and renewal are financed 
from freight earnings. Mongolia’s UBTZ has 
differed from the other mid-sized railways. 
Although it attracts relatively high freight traffic 
and revenues, it has lagged behind in track renewal 
and upgrading. Consequently, much UBTZ’s 
track infrastructure is now in poor condition, 
average train speeds have declined, and the 
traffic carrying capacity of the Trans-Mongolian 
Corridor is approaching saturation (ADB 2021g). 
The two smaller CAREC railways that were formerly 
branch lines have experienced a deterioration 
in track condition. Their freight traffic has been 
low and earnings have not been enough to 
finance necessary asset renewal investment. 
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Table 3.3: doubletracking and electrification of CaReC Railway networks

proportion of Railway 
network (%)

Railway Type member Country Railway double-tracking electrified

Large railways with high traffic levels PRC China Railway 65–70  65

Kazakhstan Kazakh Railways 30  25

Uzbekistan Uzbekistan Railways ...a  54

Mid-sized railways with moderate traffic Azerbaijan Azerbaijan Railways 38  60

Georgia Georgian Railway 20 100

Mongolia Ulaanbaatar Railway  0   0

Turkmenistan Turkmen Railway Agency Mostly single track   0

Small former branch lines with low traffic Kyrgyz Republic Kyrgyz Railways  0   0

Tajikistan Tajikistan Railway  0   0

Needing large investments to develop or 
renew the network

Pakistan Pakistan Railways 19   0

Afghanistan Afghanistan Railway Authority  0   0
a Data unavailable.
Sources: ADB 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 2021g; 2021h; 2021i; 2021j; 2021k.

Section of Hairatan–Mazar-e-Sharif Railway (photo by ADB).
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In the case of Pakistan, sustained underinvestment 
over several decades has left much of the network in 
poor condition with reduced traffic carrying capacity. 
To address this situation, the government is having 
to consider making a major investment to renew 
and upgrade ML1 and other parts of the network. 
This contrasts with Afghanistan, where the short 
section of existing railway track was built a decade ago 
and is in excellent condition. 

d. Rolling stock
As Table 3.4 indicates, the size and condition of 
rolling stock fleets also vary considerably across 
the CAREC region. The size of the railways’ rolling 

stock fleets generally varies in relation to traffic 
levels, network length, and other factors. While all 
the railways own diesel locomotives, only the large 
railways and some mid-sized railways own electric 
locomotives. 

The large railways of Kazakhstan and the PRC’s 
IMAR and XUAR regions have continued 
to invest in modernization and expansion 
of their rolling stock fleets in line with traffic 
requirements. Kazakhstan has also successfully 
attracted large-scale private sector participation 
in wagon supply. The other large railway, 
Uzbekistan Railways (UTY), recently started a 
program to renovate and modernize its aging 
fleet of locomotives and wagons (UTY 2019). 

Table 3.4: Rolling Stock of CaReC Railways

Railway Type Railway

locomotives
freight 

wagons notesdiesel electric
Large railways 
with high 
traffic levels

China Railway, IMAR and 
XUAR regions 

... ... ... Regional breakdown of rolling stock 
not published

Kazakh Railways 1,207 548 54,925 A further 75,496 wagons are available from 
the private sector

Uzbekistan Railways 188 83 20,448 66% of mainline locomotives, 91% of shunting 
locomotives, 35% of electric locomotives are 
aged >30 years

Mid-sized 
railways with 
moderate traffic

Azerbaijan Railways 116 59 4,193 Following investment in fleet renewal the 
average age of locomotives and wagons is low

Georgian Railway 65 105 5,001 >50% of wagons aged 35–45 years, >50% of 
electric locomotives aged 30–40 years, >50% 
of diesel locomotives aged 25–35 years

Ulaanbaatar Railway (Mongolia)a 128 0 3,319 60% of wagons aged at least 26 years
Turkmen Railway Agency 119 0 10,056 Most locomotives aged <15 years but 65% of 

wagons aged ≥30 years
Small former 
branch lines 
with low traffic

Kyrgyz Railways 26 0 1,080 80% of wagons no longer usable

Tajikistan Railway 42 0 450 Average age of wagons is 37 years

Needing large 
investments 
to develop 
or renew the 
network

Pakistan Railways 466 0 16,159 23% of locomotives and 24% of wagons are 
unserviceable

Afghanistan Railway Authority 0 0 0 Railway services currently operated by 
railways of Uzbekistan and Turkmenistan 
using their rolling stock

IMAR = Inner Mongolia Autonomous Region, XUAR = Xinjiang Uygur Autonomous Region.
a Mongolia’s 100% state-owned railway company, MTZ, has also acquired a small fleet of locomotives and wagons.
Sources: ADB 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 2021g; 2021h; 2021i; 2021j; 2021k; OSJD 2019.
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Among the mid-sized CAREC railways, Azerbaijan 
recently invested in a major renewal of its rolling 
stock fleet, and Turkmenistan replaced most its 
locomotives. However, the other CAREC railways 
have invested much less in rolling stock and, when 
making fleet renewal investments, have prioritized 
locomotives over freight wagons. As a result, the 
wagon fleets of Georgia, the Kyrgyz Republic, 
Mongolia, Pakistan, Tajikistan, and Turkmenistan 
still contain large numbers of aged, obsolete, and 
unserviceable wagons inherited from the FSU in 
1991. Similarly, much of Pakistan’s wagon fleet is 
aged and unserviceable. Another problem is that the 
size and composition of many of the wagon fleets 
are not well-aligned with the needs of today’s freight 
customers—for example, many CAREC railways have 
a shortage of platform wagons used for transporting 
containers. 

At present, each CAREC railway can only operate 
freight trains in its home country. When services cross 
borders, the locomotives and crew of the country 
being departed are replaced with those of the country 
being entered.

Freight wagons are permitted to cross borders so 
they generally travel from origin to destination 
with their consignment, as long as the railways on 
route have the same gauge and similar technical 
specifications. Among countries that were previously 
part of the FSU, this has led to a more diverse 
approach to freight wagon provision. In addition to 
using their own wagons, railways supplement their 
fleets by renting wagons owned by other railway 
administrations and leasing wagons for longer periods 
from private leasing companies based mainly in the 
Russian Federation, Belarus, Estonia, and Ukraine. 
Since the earnings of the smaller CAREC railways 
and some of the mid-sized ones have been too 
low to finance all their wagon replacement needs, 
these railways have had to supplement their wagon 
fleets by renting or leasing foreign-owned wagons. 
However, the associated wagon rental and 
leasing charges are likely to be more costly than 
use of railway-owned wagons which reduces the 
competitiveness and profitability of freight services. 

Freight trains at Dushanbe central station, Tajikistan (photo by SUE Rohi Ohani Tojikiston).
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16 This has been a cause of disputes between railway administrations that own wagons and those making use of them.
17 Based on a study of railway sector organizational structures of 27 European countries (Wolff 2011).
18 Some of the major US and Canadian railways do not conform with this categorization—being both highly integrated and highly liberalized.
19 This can be corrected if the railway adopts international accounting standards and implements an “accounting separation” of its main 

business lines by allocating all shared railway costs and overheads to business lines.

Overall, this has led to imbalances between 
the supply and demand for wagons. When the 
newly-independent CAREC member countries took 
over their railways from external powers, the wagon 
fleets they inherited were already aged. While the 
larger CAREC railways have been able to replace 
many of their aged wagons, most of the other, smaller 
CAREC railways have not and instead have relied 
upon making greater use of foreign-owned wagons. 
In some cases, these railways delay the return of 
wagons to their owners in order to use them to 
operate additional freight services.16 Seasonal wagon 
shortages are common, for example in late-summer 
and autumn when freight demand peaks due to 
the need to transport the region’s grain harvest. 
Further studies are needed to examine the situation 
and needs of wagon provision in CAREC member 
countries and identify sustainable options for 
renewing and upgrading wagon fleets.

e.  Railway institutions, 
tariffs and reform policies

1.  Generic models of railway sector 
institutional arrangements

In considering the institutional arrangements for 
the railway sector in CAREC member countries, 
it is useful to refer to three generic models of 
railway sector institutional arrangements suggested 
by Wolff (2011). These are the integrated 
railway, the holding company and the separated 
railway,17 which generally correspond with 
low, medium and high levels of liberalization.18 
The integration model became predominant in 
Europe and Central Asia after the nationalization 
of private railways in the 20th century. 

Many European countries later adjusted to the 
holding company or separated railway model. 
In each case, sector planning and policymaking 
are the responsibility of government ministries, 
while specialized public bodies or authorities are 
responsible for railway regulation, including for 
safety, technical standards, licensing, concessioning 
and competition. As shown in Figure 3.1, the three 
models differ in their approach to provision of 
infrastructure and railway transport services, and in 
the nature and extent of regulation required. 

In the integrated railway model, infrastructure and 
railway transport services are provided by a single 
vertically integrated state-owned national railway 
organization or company that operates as a railway 
monopoly or near-monopoly. A division of the 
railway is responsible for infrastructure management, 
construction, and maintenance. Railway transport 
service divisions—for example a passenger operation 
division, a freight operations division, and a rolling 
stock division—are responsible for railway service 
operations.19 In principle, integration can simplify and 
streamline activities by placing them under a single 
organization. In practice, the large size and complexity 
of integrated railways make them difficult to 
manage and control. Since railways have high fixed 
costs, and many variable costs are shared among a 
railway’s different business lines, integration makes 
it more difficult to distinguish the commercial 
performance and profitability of each main 
business line. The extent of regulatory tasks and 
responsibilities, such as licencing and ensuring 
fair competition, is quite limited because little 
competition takes place in the sector. It is common 
for the government to face conflicts between its 
interests as policy maker and regulator and its 
interests as shareholder, which can lead to railway 
commercial performance being compromised. 
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For example, many governments have been reluctant 
to reduce excess railway staff so that railway staff 
costs have remained higher than necessary and 
profitability has been reduced.20

The holding company model represents an 
intermediate stage between a vertically integrated 
and a vertically separated railway. It seeks to address 
the commercial limitations of the integrated railway 
model while retaining 100% state ownership. 
Railway infrastructure and railway transport services 
are provided by a state-owned holding company 
that oversees multiple subsidiary companies each 
responsible for a specific business area such as 
freight transport, passenger transport, rolling stock, 

20 Among EU member states, the integrated railway model was in use in France, Ireland, Lithuania, Luxembourg, and Slovenia in 2011 
(Wolff 2011).

infrastructure, and real estate. In this model, the 
internal infrastructure and transport service divisions 
of the integration model transition into separate 
subsidiary companies that maintain independent 
financial accounts. Managers are afforded more 
autonomy in decision-making and judged on the 
basis of business results. The holding company is 
detached from policy and regulation, with all policy 
and regulatory tasks conducted independently 
by ministries and public bodies. To perform these 
roles effectively, the ministries and public bodies 
need additional staff with specialized railway sector 
expertise. For the holding company model to be 
effective, the government needs to consistently 
require the holding company and its subsidiaries 

Figure 3.1: Three generic models of Railway Sector institutional arrangements

INTEGRATED RAILWAY

Three alternatives
for provision 
of railway 
infrastructure
and transport
services

Common
approach to
policy and
regulation

•  Passenger operations division
•  Cargo operations division
•  Rolling stock division

Transport

•  Infrastructure division
•  Traffic management unit
•  Infrastructure construction unit
•  Infrastructure maintenance unit

Infrastructure

HOLDING COMPANY

•  Freight transport subsidiary
•  Passenger transport subsidiary
•  Rolling stock subsidiary

Transport

•  Infrastructure subsidiary
•  Real estate subsidiary

Infrastructure

SEPARATED RAILWAY

•  Passenger train operating 
    companies
•  Freight train operating 
    companies
•  Rolling stock companies
•  Rolling stock maintenance 
    suppliers

Transport

•  Infrastructure manager
•  Infrastructure construction and 
    maintenance companies

Infrastructure

POLICY AND REGULATION

•  Strategic transport planning
•  Budget allocation
•  Transport policymaking

Ministries

•  Railway inspectorate
•  Licensing authority
•  Competition authority
•  Concession management

Public bodies

Sources: TA consultant; Wolff 2011.
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to operate on a commercial basis, and ensure that 
boards of directors of the holding company and its 
subsidiaries are constituted in a professional manner 
analogous to the boards of large private companies. 
In practice, many governments continue to interfere 
in day-to-day railway activities, especially if the 
holding company railway faces major challenges and 
needs significant government support—for example, 
if it has large debts or needs the government to 
finance annual operating losses.21

The separated railway is the most liberalized of the 
three models. It seeks to raise railway efficiency by 
separating operations from infrastructure and allowing 
private railway operators access to infrastructure 
on a non-discriminatory basis. The main railway 
business lines are outsourced to independent 
companies and subjected to competition for or 
within the market. Examples include passenger train 
operating companies (TOCs), freight TOCs, rolling 
stock companies, and rolling stock maintenance 
suppliers. In Europe, most countries with separated 
railways have so far assigned responsibility for 
rolling stock management and maintenance to the 
incumbent TOC, although rolling stock provision 
was outsourced to private rolling stock companies 
in the UK. In most cases, the railway infrastructure 
continues to be owned by the government but 
its management is outsourced to independent 
infrastructure managers who outsource infrastructure 
construction and maintenance to the private sector.22 
The roles of infrastructure and service providers 
are clearly separated from policy and regulation. 
Policy makers and regulators play a critical role 
in formulating sector institutional arrangements, 
attracting private railway service providers and 
infrastructure managers, ensuring a level playing 

field such as through establishing infrastructure 
access rights for private TOCs, and licencing TOCs 
and rejecting unqualified companies. After several 
decades of EU policies requiring separation of railway 
infrastructure from railway operations and permitting 
TOCs to operate across national boundaries within 
the EU, the separated railway model is now widely 
used across the EU.23

A variation of the integrated railway model is 
followed in the US and Canada. There, except for 
AMTRAK, the national passenger railway owned by 
the US government, all long-distance railways are 
privately-owned. The main long-distance freight 
railways are vertically integrated but horizontally 
separated. Integrated private railways own and operate 
long-distance corridors, and compete for traffic with 
corridors owned and operated by other integrated 
railways. This model is suited to large countries where 
demand is high enough to support two or more 
competing long-distance railway corridors. 

2.  Railway sector institutional 
arrangements in CAREC 
member countries

In most CAREC member countries, the institutional 
arrangements for railways are in transition. During the 
20th century, all CAREC railways became vertically 
and horizontally integrated monopolies, subject to 
government policy direction and regulatory oversight. 
This gave governments full control over railway 
development and operations, but led to railways 
becoming highly bureaucratic with too little focus 
on meeting the changing needs of customers and 
generating profits. Many of the railways still use 
government accounting systems (cash-based) that 

21 Among EU member states, the holding company model was in use in Austria, Belgium, Croatia, Estonia, Germany, Greece, Hungary, 
Latvia, and Poland in 2011 (Wolff 2011).

22 When the UK reformed its railways in the 1990s, it initially privatized railway infrastructure provision which was taken over by the 
infrastructure company, Railtrack. However, Railtrack was placed in administration in 2001 and changed into a public company in 2002 
(Woolmar 2002).

23 Among EU member states, the separated railway model was in use in Bulgaria, the Czech Republic, Denmark, Finland, the Netherlands,  
Portugal, Romania, Slovakia, Spain, Sweden, and the UK in 2011 (Wolff 2011).
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are unsuitable for managing commercial enterprises, 
and depend on annual financial allocations from 
the government budget. Most CAREC railways 
now see a need to transition to a more effective 
and efficient railway sector institutional model, 
particularly one that can help railways to retain and 
attract customers, improve profitability and become 
financially sustainable. 

As Table 3.5 indicates, at present most CAREC 
railways are state-owned. The exceptions are UBTZ, 
which is jointly owned by Mongolia and the Russian 
Federation, and some small private mining railways 
in IMAR, XUAR and Mongolia. Over the past three 
decades, most of the larger and mid-sized CAREC 
railways have been transformed from government 
departments and state-owned enterprises (SOEs) 
into government-owned corporations or JSCs. 
Such changes were intended to strengthen railway 
commercial performance by reducing government 
influence on day-to-day operations, and adopting 
legal forms, commercial accounting systems 
(accrual-based) and reporting arrangements 
comparable to those of private companies. 
Some larger and mid-sized railways—including in 
Georgia, Kazakhstan, and Uzbekistan—have also 
adopted International Accounting Standards (IAS) 
and International Financial Reporting Standards 
(IFRS) to improve the accuracy, reliability and 
transparency of financial information.

Nearly all CAREC governments regulate railway 
tariffs (Table 3.5). Governments generally discourage 
railways from making frequent tariff changes. 
In most cases, tariffs are only updated at intervals 
of several years. Regulatory approval procedures for 
tariff changes are also slow. These limitations prevent 
railways from using tariff adjustments as a commercial 
tool for attracting more customers and optimizing 
revenues from each customer, which reduces their 
profitability and financial sustainability.

The rationale for regulating tariffs is based on 
protecting against market failure—the idea that, 
due to monopoly, the railway market cannot arrive 
at efficient tariffs through competition and therefore 
that tariffs should be determined by a regulator. 
While concerns about monopoly were valid in the 
past, CAREC countries have invested heavily in 
improving their road networks, so segments of the 
market that were previously dominated by railway 
are now subject to intense competition from road 
transport. This has led to most short-distance 
freight and passenger traffic, and most higher-value 
time-sensitive freight, transferring from railway to 
road transport which is cheaper, faster and more 
customer-friendly for short-distance movements 
(Chapter 4). In response to the heightened 
competition from road transport and other 
long-distance railway corridors, some CAREC 
member countries have taken steps to deregulate 
railway tariffs. Georgia has fully deregulated all railway 
freight tariffs. Similarly, Kazakhstan has deregulated 
railway tariffs for transit and containerized freight, and 
has also deregulated the wagon supply component of 
domestic, export, and import railway freight tariffs.24 
In the PRC, railway tariffs are regulated with the 
exception of charges for use of freight wagons which 
can now be changed based on market conditions. 
Azerbaijan has also deregulated freight and passenger 
tariffs except for transit traffic. However, most other 
CAREC member countries have not updated their 
policy on railway tariff regulation in response to the 
changing conditions of competition.

While most CAREC member countries fully or partly 
regulate railway freight tariffs, the government tariff 
regulators generally lack the specialized regulatory 
capacity and supporting systems needed for tariff 
setting. To perform this role, the regulator should have 
access to reliable financial models for determining 
the cost of service provision for principal commodity 
types and routes, but in practice few regulators have 

24 In Kazakhstan, the tariff for domestic, export, and import freight has four components: infrastructure, locomotive traction, freight and 
commercial services, and supply of freight wagons (ADB 2021e).
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Table 3.5: Railway Sector institutional Characteristics in CaReC member Countries

Railway Type Railway 
legal form 
of Railway

gov’t 
ownership

policy oversight 
and non-tariff 

Regulation
Tariff  

Regulation

use of 
international 
accounting 
Standardsa

Large railways 
with high 
traffic levels

China Railway 
IMAR and XUAR 

regions

Reorganized 
in 2019, CR is an 

SOE. The PRC 
finance ministry 

acts as shareholder 
on behalf of 

the state

100% Transport ministry is 
in charge of transport 

policy. National Railway 
Administration, within 
the transport ministry, 
is responsible for policy 
oversight and regulation

State Council/
National Development 

and Reform 
Commission

No

Kazakh Railways JSC 100%b Industry and 
infrastructure ministry

Anti-monopoly 
agency regulates 

domestic, export, and 
import freight tariffsc

Yes

Uzbekistan 
Railways (UTY)

JSC 100% Transport ministry; 
UTY Council chaired 

by prime minister

Transport and finance 
ministries

Yes

Mid-sized 
railways with 
moderate traffic

Azerbaijan 
Railways

JSC 100% Cabinet of ministers Railway sets freight 
and passenger 

tariffs except for 
transit traffic

Upgrading 
accounting 
system to 

international 
standards

Georgian Railway JSC 100%d Economy ministry Tariffs not regulated Yes

Ulaanbaatar 
Railway (Mongolia)

JSC 50%e Transport ministry Transport ministry No

Mongolian Railway 
Joint Stock 
Companyf

State-owned 
shareholding 

company

100% Transport ministry Transport ministry No

Turkmen Railway 
Agency

Government agency 100% Cabinet of ministers Cabinet approval No

Small former 
branch lines 
with low traffic

Kyrgyz Railways SOE 100% Transport ministry Transport ministry No

Tajikistan Railway SOE 100% Transport ministry Anti-monopoly 
commission

No

Needing large 
investments 
to develop 
or renew the 
network

Pakistan Railways Government 
department

100% Railway ministry Railway ministry No

Afghanistan 
Railway Authority

Government 
department

100% President’s office President’s office No

IMAR = Inner Mongolia Autonomous Region, JSC = joint stock company, PRC = People’s Republic of China, SOE = state-owned enterprise, 
UTY = Uzbekistan Railways, XUAR = Xinjiang Uygur Autonomous Region.
a  Including International Accounting Standards and International Financial Reporting Standards. 
b  Shares owned by national sovereign wealth fund, JSC Samruk-Kaznya. 
c  Tariffs for transit traffic, container operations, and supply of freight wagons are unregulated.
d  Shares owned by JSC Partnership Fund overseen by Kazakhstan’s economy ministry.
e  Tariffs for transit and containerized traffic, and for wagon supply component of domestic, export and import tariffs are unregulated.
f  The Russian Federation has a 50% shareholding.
g  Since it was established in 2008, the activities of this company have focused mainly on developing new railway lines and has not been involved in 

railway operations.
Sources: ADB 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 2021g; 2021h; 2021i; 2021j; 2021k.



38
THE SITUATION OF RAILWAYS IN CAREC COUNTRIES AND OPPORTUNITIES  
FOR INVESTMENT, COMMERCIALIZATION AND REFORM

such models or staff with expertise to use them for 
tariff setting. Since regulators are unable to accurately 
determine optimal freight tariffs, this implies that 
tariffs are not optimal and therefore inadvertently 
contain built-in cross-subsidies. Among the CAREC 
railways, only Georgian Railway has developed an 
enterprise resource planning (ERP) software platform 
that can distinguish the costs and profitability of 
the different segments of its freight and passenger 
businesses. Some other railways, including Kazakh 
Railways and Azerbaijan Railways, are in the process 
of developing similar platforms.

Many CAREC governments also use tariff regulation 
to cross-subsidize certain types of railway freight. 
Typically passenger tariffs are set below cost 
while freight tariffs are increased above optimal 
levels to cover the losses on passenger services. 
Similarly, some governments keep tariffs for certain 
commodities low and raise the tariffs of other more 
profitable commodities to pay for this. For example, 
Kazakhstan charges below-market tariffs for certain 
types of domestic freight prioritized for social reasons 
(e.g., coal) and offsets this by charging higher tariffs 
for more remunerative freight types (e.g., oil). 
Such cross-subsidy reduces railway profitability 
by increasing unprofitable traffic and reducing 
profitable traffic.

Through membership of the EEU, Kazakhstan, 
and the Kyrgyz Republic are subject to EEU 
regulations regarding railway tariffs. Having joined 
the EEU in 2015, the Kyrgyz Republic is obliged to 
comply with EEU regulations from 2025 onwards, 
including the requirement to separate charges for 
railway infrastructure from other elements of its 
railway tariffs.

Overall, as shown in Table 3.6, institutional 
arrangements for the railway sector remain similar 
to the integrated railway model in nine of the eleven 
CAREC countries. The railway has the legal form of 
a government department, SOE or public company; 
it has a monopoly or near-monopoly; and government 

policymaking and regulation are performed by 
ministries or public bodies that are not always fully 
separate from the railway, leading to conflicts of 
interest between government’s role as policy maker 
and regulator and its role as railway shareholder.

So far, none of the CAREC countries has liberalized to 
the extent of adopting the separated railway model. 
In the case of smaller CAREC railways, the small 
size of the domestic market limits their potential to 
have multiple companies operating in competition. 
Among other CAREC railways there is greater 
potential. The PRC, Kazakhstan, and Mongolia have 
been experimenting with introduction of competition 
from private mining railways, rolling stock suppliers, 
and TOCs but currently the main tasks of providing 
railway infrastructure and transport services are 
retained by the national holding company and its 
subsidiaries. As part of plans to develop major missing 
links (Figure 2.3), Mongolia and Afghanistan have 
indicated a willingness to consider proposals from 
private companies and joint ventures to build and 
operate new mining railways if these are compatible 
with national plans for network development and 
comply with national technical and other regulatory 
requirements. Mongolia’s new railway law approved 
in 2007 also makes provision for granting such 
new railway companies access rights to use of 
railway infrastructure owned by other railways, 
notably UBTZ. 

In the CAREC member countries that have an 
integrated railway, the railway organization generally 
takes the form of a government department or 
SOE arranged along bureaucratic lines, with a 
non-commercial organization structure. The main 
departments of the railway perform internal functions 
such as engineering, operations, development, legal 
matters, and finance, and report to a general manager 
who may chair a management board appointed by the 
government and comprised mainly of officials from 
government departments. An illustration of this type 
of structure is provided in Figure 3.2. 
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A striking characteristic of this type of internally-
focused organization structure is the low attention 
given to attracting customers and meeting their 
needs. During country visits for the present TA 
project, it was observed that many CAREC railways 
do not have a sales and marketing department or unit, 
and those that do often lack commercially-oriented 
staff with skills and experience in sales and marketing. 
This is a critical shortcoming when all the CAREC 
railways need to retain their existing customers and 
attract new customers in order to improve their 

Table 3.6: Railway Sector institutional models in use in CaReC member Countries

Railway Type Country

Railway institutional model

Comment
integrated 

Railway
holding 

Company
Separated 

Railway

Large railways with 
high traffic levels

PRC, IMAR and 
XUAR regions

• • • An integrated railway with some subsidiary 
companies. There are also some independent 
private railways and rolling stock providers.

Kazakhstan • • • Structured as holding company but with limited 
autonomy for company and subsidiaries. 
There are private rolling stock providers.

Uzbekistan • • Structured as holding company but with limited 
autonomy for company and subsidiaries

Mid-sized railways 
with moderate traffic

Azerbaijan • • Fully integrated but ongoing institutional reforms 
could support holding company model

Georgia • • Integrated railway transitioning to holding 
company. Freight and passenger operations, 
and infrastructure, are now separate units of the 
railway, which has also established subsidiary 
companies for specialized services.

Mongolia • • • MTZ is developing new independent railways that 
could be owned or operated by private mining 
countries or joint ventures.

Turkmenistan • • Integrated railway. Passenger and freight services 
subsidiary company created in 2020.

Small former branch 
lines with low traffic

Kyrgyz Republic • Fully integrated

Tajikistan • Fully integrated

Needing large 
investments to 
develop or renew 
the network

Pakistan • Fully integrated

Afghanistan • • Integrated railway but train operations are 
outsourced to UTY. Proposed new railways could 
be owned or operated by private mining countries 
or joint ventures.

IMAR = Inner Mongolia Autonomous Region, PRC = People’s Republic of China, XUAR = Xinjiang Uygur Autonomous Region.
• = primary characteristic, • = secondary characteristic.
Sources: TA consultant; Wolff 2011.

financial performance. Interviews with private logistics 
firms and railway freight customers indicate that it 
is often difficult to make contact with the railway 
to arrange freight consignments. They also suggest 
that, in some CAREC member countries, railway staff 
sometimes seek unofficial payments from logistics 
firms and customers when they are trying to arrange a 
consignment or obtain release of a consignment upon 
arrival. These are behaviors commonly associated with 
monopoly service providers when governance and 
regulatory control are weak.
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Over the past two decades, some of the CAREC 
countries that have large or mid-sized railways—
notably Kazakhstan, Uzbekistan, and Georgia—have 
been transitioning from the integrated railway model 
to the holding company model, and have each 
adopted a more commercial organization structure 
for their railway organization. For example, KTZ 
is now owned by a government holding company, 
JSC Samruk-Kazyna, and has controlling stakes in 
13 subsidiaries and minority stakes in three others. 
Activities carried out by subsidiaries include railway 
transport services, rolling stock provision, logistics 
services, and port operations.

In a commercial railway structure, where the 
emphasis is on growing the size and profitability 
of the business, each of the main business lines—
for example passenger transport services and 
freight transport services—is a separate department 
operated as a profit center and has its own sales and 
marketing division. The freight business unit might 
have divisions for each of the main freight market 
segments—such as bulk freight, intermodal freight, 
general freight, and containerized traffic—and for 
rolling stock management. Support departments—
for example for track and structures, depots and 

workshops, and corporate administration—
are generally not revenue-earning, so they are 
operated as cost centers. An illustration of this 
type of commercial railway structure is provided 
in Figure 3.3.

In a private railway company, the management is 
accountable to a board of directors representing the 
shareholders. Using a commercial accounting system 
and ERP platform, decisions are based on reliable 
information about the activities of the business and 
their financial performance. Decisions concerning 
each of the main business lines are closely related to 
their profitability. Decisions about other supporting 
activities are closely related to their contribution 
to the main business lines and their associated 
costs. While a publicly-owned railway can benefit 
considerably from adoption of a commercial structure 
and commercial business methods, governments 
sometimes experience difficulties constituting 
a board of directors capable of overseeing the 
management and driving improvement in business 
performance. For boards to be effective, they need 
to be professionally constituted, and mandated by 
the government to focus firmly on improving railway 
commercial performance and financial sustainability. 

Figure 3.2: illustration of organization Structure of non-Commercial Railway
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Source: World Bank 2017.
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Compared with the other CAREC railways, 
Kazakhstan has made greatest progress in this 
respect. Four of the nine members of the board 
of directors of Kazakh Railways are independent 
directors appointed by the shareholder on the basis of 
their railway industry experience and expertise.

3. Reform policies

CAREC member countries have been pursuing 
a variety of reform policies in the railway sector. 
Countries with large or mid-sized railways have 
generally been more active in reform, while countries 
with smaller railways or that need large investments to 
renew or develop their railway network have generally 
been less active. This is illustrated in Table 3.7 which 
summarizes the status of four main types of railway 
reform policies: (i) separation of business lines, 
(ii) removal of noncore activities, (iii) private sector 

participation, and (iv) government payment of 
compensation to the railway for being required to 
operate loss-making passenger services.

A major focus of reform in most of the large and mid-
sized CAREC member countries has been separation 
of business lines. As discussed earlier in this chapter, 
this is an important change if railways are to retain 
their existing customers and attract new ones by 
improving the quality and competitiveness of their 
railway transport services and making them more 
customer responsive. Member countries with railways 
that are small or in need large investments to develop 
or renew the railway network have made less progress 
on separation of business lines. 

Another important area of reform concerns removal 
of noncore activities that in a market economy 
should no longer the responsibility of the railway. 

Figure 3.3: illustration of organization Structure of Commercial Railway
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Table 3.7: Status of Selected Railway Reform policies in CaReC member Countries

Railway Type Railway 
Separation of main 
lines of business

Removal of 
noncore activities

private Sector 
participation

Subsidy of 
passenger 
Services 

Large railways 
with high 
traffic levels

China Railway 
(CR), IMAR and 
XUAR regions

CR’s main business 
lines are not separated 
but it has specialized 
subsidiary companies for 
rail container services, 
express freight transport 
services, construction and 
investment, design and 
other activities.

National reforms 
have separated 
many noncore 
activities such as 
law enforcement, 
court system, and 
hospitals.

Private investment is being 
encouraged. Private firms 
are engaged in rolling stock 
leasing. In IMAR and XUAR, 
private and joint venture 
railways own infrastructure 
and rolling stock, and 
operate freight services and 
terminals.a

None

Kazakh Railways Not fully separated but 
has subsidiary JSCs for 
freight services, passenger 
services, ports, shipping 
services, and logistics.

Kazakh Railways 
retains substantial 
noncore activities.

A large private wagon leasing 
industry has been established 
but Kazakh Railways retains 
a monopoly over railway 
traction and infrastructure.b

None

Uzbekistan 
Railways (UTY)

Subsidiary JSCs run 
container services, 
perishable freight, 
passenger services, and 
rolling stock repair.

UTY has 
implemented some 
downsizing, it retains 
substantial noncore 
activities.

UTY has monopoly over 
most railway activities but the 
government is considering 
further reform options. Some 
freight terminals are private or 
joint ventures with UTY.

None

Mid-sized 
railways with 
moderate 
traffic

Azerbaijan 
Railways

Freight, passenger services, 
and infrastructure are 
separated. Accounting 
separation expected after 
upgrading account system.

Currently 
implementing 
organizational 
reforms with 
ADB support

Currently no private sector 
participation, although 
permitted since 2015. New 
railway law under preparation 
is expected to provide basis 
for regulating private sector.

Government 
considering PSO 
mechanism to 
compensate 
for passenger 
service losses

Georgian Railway Freight, passenger services 
and infrastructure are run 
as strategic business units. 
Subsidiary companies run 
logistics and terminals, and 
property management.

Many noncore 
activities removed

Currently no private sector 
participation although this has 
been permitted since 2007

Government 
considering PSO 
mechanism to 
compensate 
for passenger 
service losses

Ulaanbaatar 
Railway, 
Mongolia

None Limited reform to 
date. Ulaanbaatar 
Railway retains 
social services 
such as schools and 
hospitals.

Railway law allows all 
forms of ownership and 
grants operators access to 
infrastructure. A private 
company operates a spur 
from the main line using own 
rolling stock.c Further private 
mineral railways are being 
considered.

None

Turkmen Railway 
Agency

Subsidiary now runs freight 
and passenger services, 
with infrastructure retained 
by Turkmen Rail Agency

Substantial noncore 
activities retained

None. Having separated 
operations from 
infrastructure, it will be easier 
to introduce private operators 
in future.

None

continued on next page
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Such activities divert the attention and resources 
of railways away from their main business activities. 
With the exception of Afghanistan, which is still at 
an early stage of railway development, all the CAREC 
railways include substantial noncore activities. 
These include schools, hospitals, and other social 
services for railway staff; ancillary railway services 
such as catering and ticketing; and other activities not 
directly related to railways such as non-railway related 
construction, manufacturing, and hotels. In the PRC 
and Georgia, progress has been made in removing 
some major noncore activities. In most of the other 
member countries, there has been less progress. 
As the railway is one of the largest employers in each 
member country, removal of noncore activities is 
politically sensitive, and reforms need to incorporate 
measures such as compensation and retraining for 
staff affected by removal of noncore activities.

Until now, few CAREC member countries have 
carried out reforms to expand private sector 
participation in the railway sector. Particularly in 
countries with larger long-distance freight markets, 
the involvement of the private sector can help to 
improve the quality, range, and competitiveness of 
railway freight services. Examples of more significant 
options include sale of shares in the railway to the 
private sector, construction and operation of self-
standing private railways, introduction of competition 
from private TOCs operating on the state-owned 
railway infrastructure, and private sector supply 
of rolling stock. So far, most countries have been 
hesitant to introduce major changes in private sector 
participation, partly due to concerns that this might 
worsen the position of the state-owned railway. 
Among member countries that were part of the FSU, 
there are also concerns that the existing framework 

Table 3.7: Continued

Railway Type Railway 
Separation of main 
lines of business

Removal of 
noncore activities

private Sector 
participation

Subsidy of 
passenger 
Services 

Small former 
branch lines 
with low traffic

Kyrgyz Railways None but EEU regulations 
require further 
liberalization from 2025

Substantial noncore 
activities retained

Kyrgyz Railways has a 
monopoly

None

Tajikistan Railway None Substantial noncore 
activities retained

Tajikistan Railway has a 
monopoly. Some terminals 
and branch lines privatized 
with limited success.

None

Needing large 
investments 
to develop 
or renew the 
network

Pakistan Railways None Substantial noncore 
activities retained

Private railway operators 
are permitted but none 
have been granted licence 
to operate

None

Afghanistan 
Railway Authority

None Not needed as 
railway is new and 
has few noncore 
activities 

None, but trains currently 
operated under concession 
by UTY. Private investment 
in building and operating new 
railways is being encouraged.

No passenger 
services in 
operation

IMAR = Inner Mongolia Autonomous Region, JSC = joint stock company, PSO = public service obligation, XUAR = Xinjiang Uygur Autonomous Region.
a  Examples include Haoji Railway between IMAR and Jianxi Province, and Hongnaosan Railway in XUAR; both for coal transport. 
b  Kazakhstan has been implementing a pilot project trialling the use of private traction on branch lines. 
c Bold Tumur Eruu Gol operates the Tumertei iron ore mine. 
Sources: ADB 2014; 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 2021g; 2021h; 2021i; 2021j; 2021k; China Daily 2014; Lashkhi et al. 2008; 
Railway Gazette 2019.
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4
of national laws and regulations may not adequately 
define the roles and responsibilities of private 
participants in the railway sector. Some member 
countries, notably the PRC and Mongolia, and 
potentially Afghanistan in future, have been receptive 
to private sector investment in new branch line 
railways that connect large mining projects to the 
national railway network. Kazakhstan also successfully 
introduced large-scale private supply of railway 
wagons which has helped to modernize the wagons 
used by Kazakh Railway and avoided the need for it 
to make large investments in replacement of aged 
rolling stock.

In member countries where the railway serves 
both passengers and freight, an important area 
of reform is to compensate the railway for losses 
incurred on unprofitable passenger services 
that the government requires it to provide. 

Since passenger services losses are often large and 
railways have to divert freight earnings to cover these 
losses, the absence of a compensation mechanism 
has been one of the factors that have eroded railway 
financial reserves and prevented many of the 
CAREC railways from investing sufficiently in asset 
renewal and upgrading. If a railway is to operate 
along commercial lines, it cannot be expected to 
bear the cost of passenger service losses outside its 
control. To address this problem, many European 
countries have established a public service obligation 
(PSO) mechanism through which the government 
compensates the railway for such losses. However, 
until now none of the CAREC member countries 
has adopted a PSO. Azerbaijan and Georgia are 
considering proposals to introduce a PSO as part of 
efforts to improve the commercial orientation railway 
and improve railway performance.
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railWaY traFFiC

a. introduction
Drawing upon the findings of the railway sector 
assessments conducted in individual CAREC member 
countries, this chapter examines trends in railway 
traffic and discusses factors influencing railway 
competitiveness that were identified by shippers, 
receivers, freight intermediaries, truck companies, 
and trade associations.

b. overall trends in traffic
In overall terms, the freight traffic of the CAREC 
railways increased rapidly over the past two decades. 
Their combined freight turnover rose from about 
357 billion ton-km in 2004 to more than 700 billion 
ton-km in 2018, at an average annual rate of 5%. 
This is shown in Figure 4.1. 

4

Available time series data on freight traffic volumes 
is more limited. Figure 4.2 shows freight volumes 
of CAREC railways between 2013 and 2018. 
The combined freight volume rose from 1.2 billion 
tons in 2013 to 1.4 billion tons in 2018, at an average 
annual rate of 3.2%. 

After the collapse of the FSU in 1991, most CAREC 
member countries that had been part of the FSU 
experienced a severe contraction in freight traffic. 
This reflected the challenges of establishing 
new national railway institutions in each country 
(Chapter 3) and the difficulties of adjusting from a 
centrally planned economy to a market economy. 
By the beginning of the 21st century, countries had 
made progress with these transitions and railway 
freight traffic began to increase again, albeit from a 
lower base level. 

Figure 4.1: annual freight Turnover of CaReC Railways, 2000–2018
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Sources: ADB 2014; 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 2021g; 2021h; 2021i; 2021j; 2021k; China Statistics 2021. 

Average annual growth in freight turnover (%)

CaReC member Country 2004–2018 2010–2018
IMAR and XUAR (PRC)   6.5      1.7
Kazakhstan   4.0      3.6
Uzbekistan   1.7      0.4
Azerbaijan –3.6   –7.3
Georgia –4.4 –10.4
Mongolia   4.0      5.1
Turkmenistan    2.9a      0.9
Kyrgyz Republic   2.0     3.2
Tajikistan   5.1  13.5
Pakistan    3.5b    22.4c

Afghanistan     ...     –8.1d

overall   5.0     2.2
a 2005–2018, b 2004–2017, c 2010–2017, d 2012–2018.
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Figure 4.2: annual freight volume of CaReC Railways, 2013–2018
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The PRC (IMAR and XUAR) and Kazakhstan 
have the largest railways of the CAREC region and 
account for the majority of CAREC freight traffic. 
These railways have experienced relatively high and 
sustained traffic growth.

Figure 4.3 compares the freight volume and 
turnover of the eleven CAREC railways in 2018. 
The three larger railways of the PRC (IMAR and 
XUAR), Kazakhstan, and Uzbekistan accounted for 
93% of freight volume and 94% of freight turnover. 
Among the large railways, IMAR and XUAR carried 
60% of freight volume but only 51% of turnover, 
while Kazakh Railways carried 28% of freight 
volume but 40% of turnover. The differences in 
share of freight volume and turnover are due to 
higher average travel distances in Kazakhstan. 
The mid-sized CAREC railways of Azerbaijan, 
Georgia, Mongolia, and Turkmenistan accounted 
for 5% of freight volume and 5% of freight turnover. 
The freight traffic of the other CAREC railways was 
much lower. The two former branch lines accounted 
for less than 1% of freight volume and turnover, 

while the two railways requiring large investments in 
network renewal and development accounted for 1% 
of freight volume and turnover.

As shown in Figure 4.4, the three large CAREC 
railways also carry the majority of CAREC 
passenger traffic. In 2018, they carried 67% of 
CAREC passenger volume and 71% of passenger 
turnover. IMAR and XUAR accounted for 45% of 
passenger volume and 49% of passenger turnover. 
The mid-sized railways carried 6% of passenger 
volume but only 4% of passenger turnover, reflecting 
relatively short trip distances. The two former branch 
lines carried less than 0.4% of passenger turnover 
and less than 0.1% of turnover. Among the railways 
that need large investments in network renewal 
and development, only Pakistan currently provides 
passenger services. These account for 27% of CAREC 
passenger volume and 24% of passenger turnover, 
which reflects the priority attached to passenger 
services over freight in Pakistan. 

Average annual growth 
in freight volume (%)

CaReC member Country 2013–2018
IMAR and XUAR (PRC)     2.6
Kazakhstan     6.2
Uzbekistan     1.4
Azerbaijan   –9.6
Georgia –11.3
Mongolia     4.1
Turkmenistan     1.5
Kyrgyz Republic     0.4
Tajikistan   –4.5
Pakistan   38.8
Afghanistan   –1.0
overall     3.2
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Figure 4.4: annual passenger volume and Turnover of CaReC Railways, 2018
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Figure 4.3: freight volume and Turnover of CaReC Railways, 2018
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C.  freight traffic trends 
over the past decade

1. Large CAREC railways

Trends in the freight traffic of the three large CAREC 
railways are shown in Figure 4.5. In each case, traffic 
has increased over the past decade. In IMAR and 
XUAR, traffic growth reflected overall growth in 
the PRC’s domestic railway freight and the rapid 
expansion of its trade with countries to the west. 
In Kazakhstan, due to the large size and connectivity 
of the railway network, railway transport was less 
disrupted by the breakup of FSU railways than in 
other Central Asian countries and, after a period 
of adjustment, there has been sustained growth in 
freight traffic. In Uzbekistan, freight traffic growth 
has been more modest. Following economic reforms 
initiated in 2017, Uzbekistan’s economy and trade are 
expected to grow rapidly in future, which may lead to 
higher growth in railway freight traffic.

Among the large CAREC railways, domestic 
freight volume exceeds cross-border freight. 
However, cross-border freight is growing rapidly. 
In 2017, cross-border traffic accounted for about 
38% of freight volume in Kazakhstan and about 42% 
in Uzbekistan (Figure 4.6). 

2. Mid-sized CAREC railways

In the past decade, the mid-sized CAREC railways 
had contrasting experiences with freight traffic. In 
Mongolia and Turkmenistan freight traffic increased 
significantly but in Georgia and Azerbaijan it steadily 
declined. This is shown in Figure 4.7. In Mongolia, 
the main drivers for growth were the expansion of 
mining for export, together with growth in transit 
traffic between the PRC and the TSR using the Trans-
Mongolian Corridor. In Turkmenistan, the majority of 
growth was in domestic freight but export and transit 
traffic have also risen. In both Georgia and Azerbaijan, 
freight traffic fell by half between 2010 and 2018. 

Figure 4.5: Trends in freight volume and Turnover of large CaReC Railways
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Figure 4.6: Comparison of international and national freight volume 
of large CaReC Railways with high Traffic levels
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Figure 4.7: Trends in freight volume and Turnover of mid-Sized CaReC Railways
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Historically, the two countries’ railways served 
transit traffic in oil from Central Asia to the Black Sea 
via the CTC. Much of this traffic has diverted to 
newly-completed pipelines, and the CTC now faces 
increased competition for long distance freight from 
other railway corridors and from road transport.

Each of the four mid-sized CAREC railways is 
situated on one of the major cross-border railway 
corridors originally built by the Russian Empire and 
the FSU (the CTC, the Trans-Mongolian Corridor, 
and the Central Asian Railway). Three of these 
railways carry more export, import, and transit 
traffic than domestic traffic (Figure 4.8). In 2018, 
about 72% of Azerbaijan’s railway freight volume was 
export, import, and transit traffic, compared with 
82% in Georgia and 60% in Mongolia. In the case 
of Turkmenistan, domestic traffic is predominant, 
accounting for 74% of freight volume. Following 
recent investments in additional border connections 
(Tables 2.1 and 2.2) and the government’s increased 
interest in expanding trade, there is potential for 
Turkmenistan’s cross-border railway freight to 
increase in future. 

3. Former branch lines

The railways of the Kyrgyz Republic and Tajikistan 
carry much lower volumes of freight traffic with 
very low freight turnover due to short railway length 
(Figure 4.9). For much of the past decade the two 
railways experienced declining freight traffic but 
traffic began to increase again toward the end of 
the decade. Both railways face strong competition 
from road transport and have struggled to retain 
and attract customers. Tajikistan has also faced 
additional problems due to successive blockades 
of its railway traffic by Uzbekistan which forced 
a large amount of railway freight to divert to road 
transport. The rise in freight traffic in 2018 was linked 
to the removal of these blockades by Uzbekistan. 
Tajikistan railway freight has also been affected by 
periodic border closures for its railway traffic by 
Turkmenistan (ADB 2021i). 

As shown in Figure 4.10, the majority of 
railway freight traffic of the Kyrgyz Republic 
and Tajikistan consists of exports and imports. 

Figure 4.8: international and national freight volume of mid-Sized CaReC Railways

5 10

Million tons

20

2017

2016

2015

2018

0

Export, import, and transit Domestic

15

Turkmenistan

Georgia

Mongolia

Azerbaijan

6.2
15.4

8.2
10.1

5.0
13.3

8.8
10.5

4.8
11.5

9.9
11.4

9.9
11.7

13.1

5 10

Million tons

20

2017

2016

2015

2018

0 15

17.5
10.3

1.8
3.9

17.3
9.5

1.9
4.1

15.8
8.5

2.0
4.1

9.2
2.4

4.0

CAREC = Central Asia Regional Economic Cooperation.
Sources: ADB 2021b; 2021d; 2021g; 2021j; ADY 2021.



RAILWAY TRAFFIC 51

Figure 4.10: international and national freight volume of former branch lines 
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Figure 4.9: Trends in freight volume and Turnover of former branch lines
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In 2018, this accounted for 84% of freight volume 
in the Kyrgyz Republic and 98% in Tajikistan. 
Since both railways were built as branch lines, and 
there has been only limited further development of 
the railway network (principally in Tajikistan), neither 
railway can currently offer an alternative route that 
would be attractive to transit traffic.

4.  Railways needing network 
development or renewal

The railways of Afghanistan and Pakistan carry 
much less freight than might be possible if 
planned investments in network development 
and renewal are carried out. In Pakistan, freight 
volume declined to less than 2 million tons between 
2011/2012 and 2013/2014 and then gradually 
recovered to reach 8.4 million in 2017/2018. 
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Figure 4.11: Trends in freight volume and Turnover of Railways needing large investment  
in network development or Renewal
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The decline was mainly attributable to lack of 
railway capacity due to past failure to invest in asset 
replacement together with the government’s policy 
of giving priority to loss-making passenger services 
over freight. Afghanistan began operating freight 
services in late-2011 and annual traffic in most years 
has been in the region of 3 million tons (Figure 4.11). 
Since the existing railway section is only 75 km long, 
freight turnover is low.

Much of Pakistan’s railway freight traffic consists 
of exports and imports to and from its Arabian Sea 
ports, particularly imports of coal used for electricity 
generation. Based on Pakistan’s current plans for 
developing additional thermal power stations, 
this traffic could grow considerably over the next 
decade if additional traffic carrying capacity is 
provided by investing in renewal and upgrading 
of railway infrastructure and rolling stock. 
Currently, all Afghanistan railway freight consists of 
imports and exports. About 80% of freight volume 
is between Hairatan and Termez in Uzbekistan. 
Afghanistan also exchanges import and export freight 
at railway stations at Aqina and Turghundy on the 
border with Turkmenistan. 

d.  Railway freight 
market share

Over the past 30 years, the freight markets of CAREC 
member countries have seen steady growth in 
competition from road transport, especially for short 
distance freight and, in some cases, also for medium 
and long-distance freight. In most countries, the costs 
of using road transport have been reduced by public 
investments that extended and upgraded national 
road networks and by gaining improved access to 
supplies of efficient road vehicles.

Trends in each CAREC railway’s share of its 
national freight market are shown in Figure 4.12. 
There are large differences between countries. 
Countries with large railways generally have the 
highest freight market share. In 2018, railways carried 
about 26% of total freight volume and 45% of freight 
turnover in IMAR and XUAR; while Kazakh Railways 
carried 10% of total freight volume and 47% freight 
turnover; and Uzbekistan Railways carried 6% 
of freight volume and 32% of freight turnover. 
The differences in railway market share for freight 
volume and freight turnover reflect the competitive 
advantages of road transport for short distance freight 
and railways for medium-to-long-distance freight.
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Most of the mid-sized CAREC railways also have 
a fairly high share of their national freight market. 
In 2018, railway carried 24% of freight volume in 
Georgia,25 and 38% of freight volume and 70% of 
freight turnover in Mongolia. In Turkmenistan, 
railway carried 4% of freight volume and 33% of freight 
turnover in 2016. The main exception is Azerbaijan, 
where the railway carried 6% of freight volume and 5% 
of freight turnover in 2018. This reflects the diversion 
of oil and gas traffic onto pipelines, together with 
strong competition from road transport.

Among the other CAREC railways, the railway share 
of the national freight market varies. In the Kyrgyz 
Republic, railway carried 26% of total freight volume 
and 40% of freight turnover in 2014, which is broadly 
comparable with the mid-sized CAREC railways.26 
However, in Tajikistan, Pakistan, and Afghanistan 
the railway share of the freight market is much lower. 

Figure 4.12: Railway Share of freight market in CaReC member Countries, 2012–2019
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25 Data was not available on the railway share of total freight turnover in Georgia.
26 Data on the railway share of total freight volume in the Kyrgyz Republic after 2014 was not available.
27 Data on the railway share of total freight volume in Pakistan was not available.

In Tajikistan, railway carried only 6% of freight volume 
and 4% of freight turnover in 2017. In Pakistan, railway 
carried only 2% of total freight turnover in 2017.27 
While data on freight market share is not available for 
Afghanistan, this is likely to be very low (e.g., less than 
1% of freight volume and freight turnover). 

e.  Commodity composition 
of railway freight

Figure 4.13 analyzes the commodity composition 
of railway freight volume in nine CAREC member 
countries in 2018. Most railway freight was comprised 
of bulk commodities and break-bulk, including coal 
and coke (24% of total CAREC railway freight); oil and 
gas products (9%); ores, minerals, and sulfur (15%); 
and construction freight (10%).
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Among the nine railways, there are significant 
variations in freight commodity composition. Details 
for major commodities are summarized below:

 •  Coal, coke, oil, and gas products. The share of 
coal and coke within railway freight volume is 
highest in Pakistan (47%), Mongolia (45%), the 
Kyrgyz Republic (34%), and Kazakhstan (27%). 
The share of oil and gas is highest in 
Azerbaijan (33%), the Kyrgyz Republic (33%), 
Georgia (31%), and Turkmenistan (20%). 

 •  mineral ores, metals, and sulfur. These 
account for about 37% of railway freight volume 
in Mongolia, 21% in Georgia, 19% in Tajikistan 
and 15% in Kazakhstan, and about 27% of 
cross-border freight volume in Turkmenistan.28

 •  Chemicals, soda, and fertilizers. These account 
for 15% of railway freight volume in Uzbekistan.

 •  Cement. This accounts for 16% of railway freight 
volume in Tajikistan and 10% in Turkmenistan 
and 7% in Uzbekistan. 

Figure 4.13: Commodity Composition of Railway freight Traffic volume  
of CaReC member Countries, 2018
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28 A commodity breakdown of railway traffic in Turkmenistan was available for cross-border freight but not for domestic freight.

 •  Construction materials. These account for 18% 
of railway freight volume in Azerbaijan, 12% in 
Georgia, and 10% in Kazakhstan.

 •  grain and grain products. These account for 
24% of railway freight volume in Tajikistan, 15% 
of cross-border freight volume in Turkmenistan 
(footnote 28), and 11% in Azerbaijan.

f.  Containerized 
railway freight

The rate of containerization of freight in Central Asia 
remains low but there is growing appreciation among 
shipping lines, freight customers, and railways about 
the advantages of containerization for consignment 
security and speed, and for simplified transloading on 
multimodal and cross-gauge routes.
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Figure 4.14 summarizes the railway container traffic of 
selected CAREC railways in 2017. IMAR and XUAR 
recorded about 336,000 TEU while Kazakhstan 
recorded about 348,000 TEU. Two other countries 
have modest volumes of railway container traffic. 
These are Mongolia which carried about 59,000 TEU 
and Pakistan which may have carried in the region of 
64,000 TEU.29 Among the other CAREC railways, 
annual container traffic was even lower, generally 
between 2,000 and 15,000 TEU. 

Over the past decade the PRC has pioneered 
the introduction of long-distance container 
block trains, mainly serving traffic to and from 
Europe. These services have grown very rapidly. 
In 2013, there were only 80 such block trains 
carrying an estimated 7,319 TEU but by 2016 this 

Figure 4.14: Railway Container Traffic of Selected CaReC member Countries
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29 This is a rough estimate based on the annual number of loaded container wagons assuming two TEU per wagon.

reached 1,702 block trains carrying an estimated 
155,713 TEU, and in 2020 there were 12,406 block 
trains carrying 1.135 million TEU (Figure 4.14). 
The proliferation of block train services has been 
driven by rapid growth in the PRC’s trade with 
Europe, the capability of the China–Europe 
Express and logistics companies to introduce and 
coordinate logistics to ensure fast and reliable 
passage of block trains, and the interest of other 
railways to receive block train services—especially 
Kazakhstan for connecting to the TITR and Northern 
Trans-Asian Corridor, and Mongolia for use of the 
Trans-Mongolian corridor connecting with the TSR. 
There has also been rapid growth in block trains 
proceeding directly from the PRC to the TSR via 
Manzhouli in IMAR.
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These container block train services have removed 
some of the causes of border crossing delays by 
replacing multiple railway transit documents with 
a single consignment note, streamlining the border 
management process, and conducting customs 
inspection only at the points of origin and destination. 
Since this approach has been used successfully for 
almost a decade, it should be considered for adoption 
by other CAREC cross-border railway freight services.

A significant recent development is that the 
PRC has now introduced container block trains 
to serve its trade with countries in Central Asia, 
particularly Kazakhstan and Uzbekistan. 
These services have grown quickly in the last few 
years. In 2018, the PRC operated 3,373 PRC–
Central Asia container block trains, more than half 
the number of China–Europe Express block trains 
that year. Based on the sizes of block train used for 
the China–Europe Express, the PRC–Central Asia 
block trains may have carried in the region of 
310,000 TEU in 2018. A breakdown of PRC 
block trains traffic by border crossing is provided 
in Table 4.1. 

Although comparable data is not available for 
2019 and 2020, it seems likely that in these years 
the number of PRC–Central Asia block trains may 

Table 4.1: pRC Cross-border Container block Trains by border Crossing, 2018

border Crossing alashankou horgos erenhot manzhouli Total

PRC–Europe 2,824   685 1,054 2,041  6,604a

PRC–Central Asia 1,378 1,627   368     0 3,373

Total 3,702 2,312 1,422 2,041 9,477

PRC = People’s Republic of China.
a  The 2018 count of 6,604 PRC–Europe trains differs slightly from the figure of 6,363 reported by the National Development and Reform 

Commission due to use of different data sources.
Source: China Communication Transport Association.

30 For many origins or destinations of traffic in the PRC, the distance from the PRC to Central Asia is generally much shorter if trains 
route via Alashankou/Dostyk or Horgos/Alynkol in XUAR than via Erenhot/Zamyn-Uud or via Manzhouli in IMAR (Figure 2.3). 
Routing via IMAR may have advantages for some traffic that originates or terminates in northeast PRC and northern Kazakhstan.

have remained close to 2018 levels or risen further. 
This is evident from limited data on PRC–Central Asia 
block trains routing via Alashankou/Dostyk and 
Horgos/Altynkol in XUAR, as shown in Table 4.2. 
It should be noted that this data does not seem to 
cover all XUAR block trains (only about a third of the 
combined total of 3,005 block trains via Alashankou/
Dostyk and Horgos/Alynkol shown in Table 4.1) and 
excludes the relatively small number of block trains 
routing to and from Central Asia via IMAR.30

Table 4.3 provides a breakdown of the number of 
block trains received and dispatched between the 
PRC and each CAREC member country in 2020. 
This confirms that block train traffic to and from 
each member country is closely related to the size of 
the economy and the extent of railway connectivity 
with the PRC. The two largest economies, 
Kazakhstan and Uzbekistan, accounted for 84% of 
incoming block trains and 99% of outgoing block 
trains. The number of loaded block trains outbound 
from the PRC far exceeds inbound block trains. 
Only 13% of PRC–Central Asia block train services 
were followed by loaded block train services in the 
return direction, and the only member countries 
to dispatch block trains in the return direction 
were Kazakhstan, Uzbekistan, and Turkmenistan. 
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Table 4.2: pRC–Central asia Container block Trains via XuaR, 2016–2020

Category unit 2016 2017 2018 2019 2020

Number of container block trains Number of trains  135a 710 1,002 1,102 1,105

Total freight volume Ton ‘000 763 834 1,242 1,739 1,788

Of which: via Alashankou/Dostyk Tons ‘000 668 670   923 1,280 1,074

          via Horgos/Altynkol Tons ‘000  95 164   319   459   714

PRC = People’s Republic of China, XUAR = Xinjiang Uygur Autonomous Region.
a  Based on comparison of annual container block train numbers and tonnages carried, it appears that the reported number of container 

block trains in 2016 may be an underestimate. 
Source: TA consultants. 

As was observed during the early years of PRC–Europe 
block trains, it may take some years for Central Asian 
countries to expand the number of loaded block 
trains in the return direction. This will depend on 
the composition of their trade with the PRC, and the 
extent they are able to diversity their economies to 
expand and broaden the basis of such trade. 

The growth in container block train traffic has 
demonstrated the potential for using long-distance 
block train services to provide a fast, secure, and 

reliable alternative to ocean shipping and air freight 
for some higher-value products. By 2017, 59 cities in 
the PRC and 49 cities in Europe were served by these 
PRC–Europe block train services (Xinhua 2019). 
It is notable that, although cities from all over the 
PRC have direct block train services to Europe, the 
bulk of block trains originate from cities in western 
and central PRC that are nearer to Central Asia. 
A recent study reported that in 2018 about three 
quarters of block trains originated from cities in 
western and central PRC that are located far from 

Table 4.3: block Trains between the pRC and other CaReC member Countries, 2020

number of block Trains

loaded return ratiomember Country from pRC To pRC Total

Uzbekistan 1,845 270 2,115 0.15

Kazakhstan 1,757 294 2,051 0.17

Mongolia   464   0   464    –

Kyrgyz Republic    86   0    86    –

Tajikistan    64   0    64    –

Georgia    48   0    48    –

Turkmenistan    23   6    29 0.26

Azerbaijan    14   0    14    –

Afghanistan     7   0     7    –

Pakistan     0   0     0    –

Total 4,308 570 4,878 0.13

CAREC = Central Asia Regional Economic Cooperation, PRC = People’s Republic of China.
Source: TA consultants.
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the ocean and would therefore incur significant 
additional costs for land transport to the coast for 
use of ocean shipping. As shown in Figure 4.15, 
some 29% of block trains originated in Chengdu in 
Sichuan Province, 27% from Chongqing Municipality 
and 19% from Urumqi (Zhao and Yang 2019). 
These cities currently dispatch several block trains to 
Europe each day.

Container block train traffic has risen impressively 
since 2017. In the later part of 2020, this received 
a further impetus due to short-term factors in the 
ocean shipping market. Reductions in shipping 
supply as a result of Covid-19 restrictions led to 
reduced availability of shipping capacity which 
resulted in a quadrupling of ocean shipping rates 
(Financial Times 2021).31 This removed much of 
the price advantage of ocean shipping over block 
train services, so more customers opted to use block 
train services to transport goods to and from Europe. 

Figure 4.15: pRC Cities dispatching pRC–europe Container block Trains, 2011–2018
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Source: Zhao and Yang 2019.

31 The cost of shipping a 40-foot container from the PRC to northern Europe increased from about $2,000 in November 2020 to nearly 
$8,000 in January 2021 (Financial Times 2021).

When shipping availability recovers in future, 
shipping rates are likely to fall back toward previous 
levels, so some of the recent additional traffic may 
revert to ocean shipping. 

A recent study identified several issues that need to 
be addressed if PRC–Europe container block train 
services are to retain and expand their customer base 
and become financially sustainable (Choi 2021). 
These include:

 •  phasing out of subsidies. To build up traffic, the 
PRC government originally encouraged provinces 
and cities to subsidize the cost paid by customers 
for using PRC–Europe services. In competing 
for block train traffic, PRC provinces and 
cities offered very high levels of subsidies. 
For example, in 2017 the average subsidy for a 
block train traffic from Chongqing, Chengdu, 
Zhengzhou, and Wuhan reached $7,000 per 
40-foot container, equivalent to between 
half and two-thirds of the total transport cost. 
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Due to these distortions in prices, the subsidized 
services attracted substantial volumes of lower 
value goods that could not bear the cost of block 
train services without subsidy. In 2018, the 
government began to gradually reduce the 
subsidies, initially by setting a ceiling of no more 
than 50% of total transport cost for 2018, and 
then requiring further 10% reductions in subsidy 
each year. As subsidies are withdrawn, some 
of the products transported by block trains will 
switch back to ocean shipping.32

32 It is reported that some provinces and cities have been offsetting the reduction in subsidy by providing other forms of indirect support 
to China–Europe Express (Choi 2021).

 •  balancing outbound and inbound cargo. 
When PRC–Europe services were introduced, 
there was little return traffic from Europe to the 
PRC, so backhaul revenues were low and additional 
costs had to be incurred to transport large numbers 
of empty containers back to the PRC. However, 
as European exporters having gained familiarity 
with the services, backhaul loads have risen, 
particularly for transporting products such as 
metals, appliances, transport equipment (including 
automobiles), and chemical products. By 2019, 
the ratio between outbound and inbound cargo 
had narrowed to 55:45 (Choi 2021).

Monitoring of PRC–Europe Container Block Trains from Xi’an, showing 420 container block trains shipped  
as of 8 May 2019 (photo by TA consultants).
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 •  improving the timeliness and reliability 
of services. The PRC has achieved a 
significant service innovation by introducing 
inter-continental container block trains between 
Asia and Europe. However, it is still common for 
these services to incur delays and additional costs 
when crossing borders, such as for obtaining 
customs and other border clearances, and for 
transhipment and train formation. For example, 
transit time on the Chongqing–Madrid route 
should be no more than 16–18 days but often 
takes 22–30 days due to border crossing delays. 
The PRC authorities and China–Europe Express 
are aware of this problem. In 2017, the PRC and 
the other countries on PRC–Europe block train 
routes established a Transport Coordination 
Committee to cooperate on ensuring service 
quality and addressing bottlenecks (Choi 2021). 
Since delays and additional costs for border 
crossing are especially high in Central Asia 
(Table 5.3), and these problems have persisted 
for many years, the PRC and China–Europe 
Express will need to further strengthen 
cooperation with Central Asian countries in order 
to address these issues.

 •  Concentrating on the high-value segment of 
the market. While subsidies currently make it 
possible to transport lower value products on 
the China–Europe Express, such traffic is not 
sustainable and diverts attention from providing 
better services for higher value products that can 
bear the cost of the service. In the PRC, more 
attention will need to be given to strengthening 
sales and marketing and upgrading logistics and 
cargo consolidation to further tailor services 
to meet the needs of the high-value freight 
segment, and expand the customer base of 
high-value product exporters. 

g.  Recent overall trends 
in cross-border 
railway freight

Data on cross-border railway freight volumes 
was only available for nine of the eleven CAREC 
member countries (not available for IMAR and 
XUAR, and Pakistan). In 2017, the combined 
cross-border railway freight volume of these 
countries was 226 million tons equivalent to 42% 
of total freight volume, while domestic freight 
amounted to 314 million tons equivalent to 58% 
of total volume. This is shown in Figure 4.16. 
The major contributors to cross-border volume in 
2017 were Kazakhstan (65%) and Uzbekistan (12%), 
together with Azerbaijan, Georgia, and Mongolia 
(4%–6% each). While comparable data is not available 
for IMAR and XUAR, the combined railway freight 
volume of IMAR and XUAR was 755 million tons 
in 2017. The majority of this was domestic traffic 
but cross-border traffic may have been in the region 
of 40–50 million tons (Table 5.1). In the case of 
Pakistan, total freight volume in 2017 was 8.4 million 
tons, and perhaps at least 4–5 million tons comprised 
cross-border traffic, mainly to and from the country’s 
Arabian Sea ports. 

h.  emerging climate risks 
for railway freight traffic

One of the main risks for the future freight traffic 
of CAREC railways concerns the need to reduce 
usage of commodities that contribute significantly 
to greenhouse gas (GHG) emissions. Through the 
Paris Agreement (United Nations 2015), countries 
have established an initial set of global commitments 
to reduce use of fossil fuels and decarbonize products 
that have high GHG emissions. Some of the leading 
freight commodities carried by CAREC railways are 
fossil fuels, including coal, coke, oil, and gas products. 
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Several other important railway freight commodities—
including chemicals and fertilizers, cement, ores, 
metals and sulfur, and construction freight—also 
involve high GHG emissions during production or 
consumption. 

Until recently, international dialogue on climate 
change in the railway sector focused mainly 
on developing lower emission fuels to power 
railway traction (e.g., biofuels, hydrogen) 
and improve the climate resilience of railway 
infrastructure (e.g., track, bridges, and tunnels). 
Less attention has been given to reducing the 
role of railways in transporting fossil fuels and 
other products that have high GHG emissions. 

However, if increases in global temperature are 
to be kept within 1.5°C above pre-industrial 
levels,33 the consumption of fossil fuels and other 
commodities with high GHG emissions will also have 
to be sharply reduced over the next 10–20 years. 
Across national economies, fossil fuel energy 
production will need to be replaced by renewable 
energy and other low-emission energy sources. 
Use of other commodities that have high GHG 
emissions will need to be mitigated by introducing 
low-emission technologies or replacing high emission 
inputs with low emission inputs. Since the need for 
such changes is widely recognized, international 
financial institutions including multilateral 
development banks (MDBs) have been changing 

Figure 4.16: domestic and Cross-border Railway freight 
of nine CaReC member Countries, 2015–2017

Domestic and cross-border tra�c volume (million tons)
350

300

200

100

0

50

150

250

Cross-border freight volume (million tons) and share (%), 2017

Mongolia
13.3, 6%

Turkmenistan
5.0, 2%

Kyrgyz Republic
6.0, 3%

Tajikistan
4.5, 2%

Afghanistan
2.0, 1%

Uzbekistan
28.5, 12%

2015 2016 2017

D
om

es
tic

Cr
os

s-
bo

rd
er

Afghanistan

Kyrgyz Republic

Tajikistan

Turkmenistan

Georgia

Mongolia

Azerbaijan

Kazakhstan

Uzbekistan

D
om

es
tic

Cr
os

s-
bo

rd
er

D
om

es
tic

Cr
os

s-
bo

rd
er

Kazakhstan
147.0, 65% Azerbaijan

10.5, 5%

Georgia
8.8, 4%

CAREC = Central Asia Regional Economic Cooperation, IMAR = Inner Mongolia Autonomous Region, XUAR = Xinjiang Uygur 
Autonomous Region.
Notes: (i) Cross-border traffic = exports + imports + transit traffic; (ii) data unavailable for IMAR and XUAR, and Pakistan.
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33 By signing the Paris Agreement on climate change, 194 countries and the EU recognized that existing efforts and commitments to 
mitigate GHG emissions were insufficient and would need to be greatly expanded. They pledged to work toward aggregate GHG 
emission pathways consistent with holding the increase in the global average temperature to well below 2°C above pre-industrial levels 
and to pursue efforts to limit the temperature increase to 1.5°C above pre-industrial levels, recognizing that this would significantly 
reduce the risks and impacts of climate change. They also acknowledged the need to reach global peaking of GHG emissions as soon as 
possible and arrive at net-zero global emissions in the second half of this century by achieving a balance between GHG emissions and 
removals by GHG sinks (UN 2015).
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their policies to exclude future financing of railways 
to transport fossil-fuels and other high-emission 
commodities. In 2019, the European Bank for 
Reconstruction and Development (EBRD) approved 
a new transport sector strategy that rules out future 
financing of “transport infrastructure or services 
principally dedicated to the transportation of coal” 
(EBRD 2019).

Analysis of the commodity composition of nine 
CAREC railways in 2018 (Table 4.4) indicates that 
fossil fuels and other high-emission commodities 
accounted for 61% of their combined freight traffic 
volume. Coal and coke, and oil and gas, accounted for 
about 24% and 9% respectively of total freight volume; 
while chemicals, soda and fertilizers, cement, ores, 
metals and sulfur, and construction material together 
accounted for 28%. 

Among the countries examined in Table 4.4, the 
railways of Kazakhstan, Mongolia, and Uzbekistan 
carried about 95% of the total volume of coal and 
coke traffic (107.5 million tons). The railways of 
Kazakhstan, Uzbekistan, Azerbaijan, and Georgia 
carried 87% of oil and gas (37.3 million tons). 
The railways of Kazakhstan, Uzbekistan, and 
Turkmenistan carried 90% of chemicals, soda, and 
fertilizer volume (9.6 million tons). Uzbekistan, 
Tajikistan, and Turkmenistan carried 90% of cement 
(6.2 million tons). The railways of Kazakhstan, 
Uzbekistan, and Mongolia carried 95% of ores, metals 
and sulfur. Although a commodity breakdown of 
railway traffic in IMAR and XUAR is not available, 
it is likely this would include large volumes of fossil 
fuels and other high-emission commodities, and that 
annual tonnages may be broadly comparable with 
those of Kazakhstan.

The PRC’s Shenhua Railway uses wagons and containers to carry Mongolian coal, at Gans Mod station,  
Inner Mongolia (photo by TA consultant).



RAILWAY TRAFFIC 63

Table 4.4: Analysis of Commodity Composition of Freight Volume of CAREC Railways 
to Identify Traffic Risks Due to Need to Reduce Greenhouse Gas Emissions, 2018

Commodity Types That Contribute Significantly to Greenhouse Gas Emissions

  Coal & Coke
Oil & Gas 
Products

Chemicals, 
Soda, and 
Fertilizers Cement

Ores, 
Metals, & 

Sulfur
Construction 

Freight

Other lower 
emission 

commodities Total

A. Freight Volume (million tons)

IMAR and XUAR, PRC ... ... ... ... ... ... ... ...

Kazakhstan 93.1 22.8 2.7   52.1 34.9 133.3 338.9

Uzbekistan 5.6 6.8 5.3 4.9 5.3 5.5 33.7 67.1

Azerbaijan 0.4 4.6 0.3 1.1 2.5 5.0 14.0

Georgia 3.1 0.6 0.1 2.1 1.2 2.9 10.0

Mongolia 8.8 0.6 7.3 1.6 1.2 19.6

Turkmenistan 0.0 1.3 1.6 0.6 0.2 0.1 2.3 6.2

Kyrgyz Republic 2.2 2.1 0.3 0.4 1.4 6.3

Tajikistan - 0.7 0.7 0.8 0.2 2.0 4.4

Pakistan 3.9 0.8 0.1 0.2 3.3 8.4

Afghanistan ... ... ... ... ... ... ... ...

Total 114.0 42.8 10.6 6.9 69.3 46.0 163.6 474.8

B. Share of Freight Volume (%)

IMAR and XUAR, PRC ... ... ... ... ... ... ... ...

Kazakhstan 27 7 1 0 15 10 39 100

Uzbekistan 8 10 8 7 8 8 50 100

Azerbaijan 3 33 2 0 8 18 36 100

Georgia 0 31 6 1 21 12 29 100

Mongolia 45 3 0 0 37 8 6 100

Turkmenistan 0 20 27 10 3 2 37 100

Kyrgyz Republic 34 33 0 5 6 0 22 100

Tajikistan 0 16 0 16 19 5 45 100

Pakistan 47 9 1 3 0 0 40 100

Afghanistan ... ... ... ... ... ... ... ...

Share of total freight (%) 24 9 2 1 15 10 39 100

CAREC = Central Asia Regional Economic Cooperation, IMAR = Inner Mongolia Autonomous Region, PRC = People’s Republic of China, 
XUAR = Xinjiang Uygur Autonomous Region.
Notes: (i) Kazakhstan data is for 2016; (ii) Pakistan data is for 2017/2018; (iii) data for Tajikistan and Turkmenistan refers to commodity 
composition of import, export, and transit freight; (iv) data unavailable for IMAR and XUAR, and Afghanistan.
Sources: ADB 2014; 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 2021g; 2021h; 2021i; 2021j; 2021k.

Fossil fuels comprise a significant proportion 
of the freight volume of most CAREC railways. 
Among the nine CAREC railways examined in 
Table 4.4, the ones that depend most on fossil fuel 

traffic are Mongolia (48% of railway freight volume), 
the Kyrgyz Republic (67%), and Pakistan (56%). 
Most CAREC railways also carry high volumes of 
chemicals, soda and fertilizers, cement, ores, metals 
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and sulfur, and construction freight, especially 
Georgia (40%), mongolia (45%), Turkmenistan (42%), 
and Tajikistan (39%). while data is unavailable, 
the share of fossil fuel traffic and other high-GhG 
products in imaR and XuaR railways is also likely 
to be high.

The vulnerability of individual CaReC railways to the 
effects of future reductions in traffic in fossil fuels 
and other high-emission commodities will depend on 
the share of such commodities in their total freight 
traffic and the capacity of each railway to offset 
these reductions by attracting other types of freight. 
in some countries, the railway is already experiencing 
capacity bottlenecks or is expected to do so in future 
because of traffic growth. in this case, if traffic growth 
continues the future reduction in fossil fuel and 
other high-GhG freight traffic may be largely offset 
by growth in traffic of other commodity types.34 
each of the large CaReC railways (imaR and 
XuaR, Kazakhstan, and uzbekistan) and two of the 
mid-sized railways (mongolia and Turkmenistan) 
faces existing or future bottlenecks of this kind. 
due to lack of past investment, the freight carrying 
capacity of pakistan Railways is also high constrained. 
however, two of the mid-sized CaReC railways 
(azerbaijan and Georgia) and the two former 
branch lines (the Kyrgyz Republic and Tajikistan) 
currently have adequate capacity and low or 
negative traffic growth, and would therefore face 
more difficulty in offsetting reductions in fossil fuel 
and other high-GhG commodities. To attract new 
customers, they will need to improve the quality and 
competitiveness of the railway services they offer and 
strengthen their sales and marketing. 

in many CaReC member countries, coal is one 
of the main railway freight commodities. in some 
member countries, railway tariffs for coal transport 
have been kept relatively low, often below the costs 

34 historically, coal accounted for much of the freight carried by uS railways and was one of the most profitable lines of business. 
over the past decade, coal traffic declined sharply due to phasing out of coal-fired electricity generation but was replaced by increased 
containerized traffic, with little impact on profitability.

of service provision. This is sometimes because of 
government policies to keep domestic coal tariffs 
low and offset this by charging higher tariffs for 
other commodities. Such policies are followed in 
Kazakhstan and imaR and XuaR, which together 
account for the majority of coal traffic of CaReC 
railways, as well as in some other CaReC member 
countries. in countries with low coal tariffs, even 
if coal traffic is not fully offset by attracting other 
types of traffic, the future loss of coal traffic could 
potentially improve railway profitability by removing 
loss-making freight. on the other hand, many CaReC 
railways charge higher freight tariffs for oil and gas and 
other types of high-GhG products, so reduction of 
such traffic would also reduce railway profitability. 

while the implementation of climate change 
mitigation policies is likely to lead to significant 
reductions in railway traffic in fossil fuels and 
high-GhG products, this could also lead to some 
other freight traffic being diverted from road to rail. 
Since GhG emissions per ton-km of freight are 
currently about four times higher for road transport 
compared with railway, governments may eventually 
introduce incentives to encourage use of railway 
for freight or impose penalties for continued use of 
conventional road transport vehicles. Such policies 
could produce substantial gains in railway freight over 
the coming 10–20 years. 

overall, it is likely that future reductions in traffic of 
fossil fuels and other high-emission commodities will 
impact upon all of the CaReC railways, in some cases 
significantly. each of the railways will need to examine 
the impacts and adjust their business activities 
to ensure success when economies decarbonize 
in future. Since many railways will need to attract 
new customers, they will need to strengthen their 
commercial orientation and offer customers better 
quality and more competitive services.

5
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Drawing upon the findings of railways sector 
assessments conducted for each member country, 
the following trends are evident in cross-border 
railway freight at country level.

a. imaR and XuaR
Three main railway routes through IMAR and XUAR 
are used for cross-border railway traffic between the 
PRC and CAREC member countries, the Russian 
Federation, and Europe. The Lanzhou–Xinjiang 
(Lanxin) line provides railway connectivity between 
central PRC and Urumqi (XUAR), and extends 
to the border with Kazakhstan to join the 
Northern Trans-Asian Corridor via Alashankou/
Dostyk or the TITR via Horgos/Altynkol. 

5

The Jingbao line proceeds north from Beijing to 
connect with the Trans-Mongolian Corridor at 
Erenhot (IMAR) with onward connection to the TSR. 
The China Eastern line extends north from Harbin to 
the border with the Russian Federation at Manzhouli 
(IMAR) with onward connection to the TSR. 

As Table 5.1 shows, railway and road freight through 
these three border crossings has been growing rapidly. 
In 2018, cross-border road and railway traffic at 
Manzhouli (road and rail), reached 31.1 million tons, 
while cross-border railway traffic reached 14.6 million 
tons at Erenhot, 11.3 million tons at Alashankou, 
and 2.7 million tons at Horgos. While much of this 
traffic consists of bulk and break-bulk commodities—
particularly for inbound traffic from the Russian 
Federation and Central Asia—cross-border container 
block train traffic is also growing rapidly. 

Table 5.1: imaR and XuaR Cross-border freight Traffic by border Crossing, 2015–2018

annual Traffic (ton ‘000) annual Traffic growth (%)

pRC border Crossing 2015 2016 2017 2018 2015–2016 2016–2017 2017–2018
2015–2018 

average

Alashankou—rail 5,215 6,512 8,524 11,270  25  30 32  29

Alashankou—road 148 201 230 249  36  14  8  19

Horgos—rail 917 567 1,629 2,707 –38 187 66  43

Horgos—road 489 460 710 887  –6  54 25  22

Erenhot—rail 12,595 12,316 13,273 14,647  –2   8 10   5

Erenhot—road 3,239 2,041 1,758 1,914 –37 –14  9 –16

Manzhouli—road and rail 13,208 14,579 31,093 31,924  10 113  3  34

IMAR = Inner Mongolia Autonomous Region, PRC = People’s Republic of China, XUAR = Xinjiang Uygur Autonomous Region.
Source: TA consultants, based on China Ports Statistics and web page of Port Administration offices.
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Since the PRC is a major trading partner of all CAREC 
member countries (Tables 5.1 and 5.2), if any of 
the missing links are built southwest from Kashgar 
to Afghanistan, the Kyrgyz Republic (connecting to 
Uzbekistan), Tajikistan or Pakistan, this would attract 
some of the traffic that currently reaches these 
countries via Kazakhstan. If such services are run 
efficiently, they could also generate additional trade 
and transit traffic. 

b. Kazakhstan
Among the CAREC railways, Kazakhstan is the 
leading carrier of cross-border freight. In 2017, 
cross-border freight only contributed about 38% of 
its total freight volume but, due to longer average 
trip distances (980 km for cross-border freight, 
510 km for domestic freight), cross-border freight 
contributed 54% of total freight turnover and 61% of 
freight revenue.

Much of Kazakhstan’s railway network was originally 
built for export of mining products and import 
of production inputs and finished goods, mainly 
to and from the Russian Empire and the FSU. 

Table 5.2: freight volume and Turnover by main Route and Railway Corridor, 2017

Railway Corridor Railway Section
 length 

(km)
Turnover 

(billion ton-km)
volume 

(million tons)

TITR Aktau–Beyneu–Makat–Kandagash–Arys–Almaty–Dostyka 4,121 29.6  7.2

Northern Trans-Asian Ozinki–Kandagash–Arys–Almaty–Dostyka 3,708 22.9  6.2

TITR/Northern Trans-Asian Presnogorskya–Kokshetau–Nur-Sultan–Dostyka 2,043 22.6 11.0

Northern Trans-Asian Petropavlovsk–Nur-Sultan–Dostyka 1,902 19.9 10.4

Northern Trans-Asian Tobol–Nur-Sultan   665 14.4 21.7

TITR Sarygash–Arys–Aktogay– Dostyka 1,824 13.7  7.5

TITR/North–South Iletsk–Aktobe–Kandagash–Shalkar–Arys–Sarygashb 1,754 11.3  6.4

North–South Aksarayskaya–Makat–Beyneu–Oasis   826  7.0  8.5
a  Following construction of Khorgos dry port in Kazakhstan, it is expected that containerized freight traffic will increasingly use the Horgos/

Altynkol border crossing rather than Alashankou/Dostyk.
b  This section follows the TITR between Shalkar and Sarygash and the North–South Corridor between Iletsk and Shalkar.
Source: JSC Samruk-Kazyna 2017.

In 2018, the majority of Kazakhstan’s cross-border 
traffic was to and from the Russian Federation 
(85 million tons), Uzbekistan (23.5 million tons), 
and the PRC (14 million tons). Traffic to and from 
PRC has been growing rapidly. Kazakh Railways also 
carried 15 million tons of transit traffic between the 
Russian Federation and Central Asian countries, 
particularly Uzbekistan and the Kyrgyz Republic. 
The main commodities carried were bulk and 
break-bulk—coal and coke; ores, metals and sulfur; 
oil, oil products and gas; as well as construction 
materials, grain, and timber.

A recent study by JSC Samruk-Kazyna, the 
government holding company responsible for 
Kazakh Railways, found that within the Kazakhstan 
railway network, the international railway corridors 
with highest freight turnover are the TITR and the 
Northern Trans-Asian Railway. These are important 
routes for long-distance cross-border traffic but also 
carry substantial domestic freight. This is shown 
in Table 5.2.

Kazakhstan has been one of the main beneficiaries 
of the recent growth in container transit traffic 
between the PRC and both Europe and Central Asia. 
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In 2018, about half of all PRC–Europe Express trains 
and nearly all PRC–Central Asia block trains transited 
through Kazakhstan (Table 4.1). While this traffic 
is modest compared with total cross-border freight 
tonnage, it generally attracts higher tariffs than bulk 
and break-bulk commodities.

Due to continuing growth in the PRC’s trade with 
countries in the EU and Central Asia, the PRC is likely 
to be one of the main sources of future growth in the 
cross-border railway freight traffic of Kazakh Railways. 
Uzbekistan, which recently adopted economic reform 
policies to expand trade and investment, is likely to be 
another important source of growth in cross-border 
railway freight. 

As other Central Asian countries become more 
receptive to cooperation and trade, this will provide 
further opportunities for growth in Kazakh Railways’ 
cross-border traffic but may also introduce new risks 
of traffic diverting to other routes. For example, if 
efficient, competitive freight services are provided 
on Uzbekistan’s Northwestern Corridor or on the 
Lapis–Lazuli Corridor, some traffic is likely to divert 
from the TITR to these routes. Also, if missing links 
on the Southern Trans–Asian Corridor are built to 
connect Kashgar with the Kyrgyz Republic (and 
Uzbekistan), Tajikistan, Afghanistan, or Pakistan, 
this could offer a more direct route between 
the PRC and countries south of Kazakhstan. 

Container block train operating in Azerbaijan (photo by Azerbaijan Railways).



68
THE SITUATION OF RAILWAYS IN CAREC COUNTRIES AND OPPORTUNITIES  
FOR INVESTMENT, COMMERCIALIZATION AND REFORM

35 Recent congestion at Dostyk/Alashankou and high capacity utilization at Khorgos dry port suggest that Kazakhstan may need to invest 
in additional capacity at its railway border crossings with the PRC, as otherwise service quality and timeliness is likely to deteriorate 
causing some traffic to divert to alternative routes.

Additionally, unless capacity bottlenecks on the TITR 
are addressed and border crossing is streamlined, 
some PRC traffic that currently uses the TITR may 
eventually divert to the TSR via the Trans–Mongolian 
Corridor or via Manzhouli.35

To attract more cross-border traffic and mitigate 
traffic risks, Kazakhstan is working closely with 
other TITR members to improve the route’s 
competitiveness through better coordination and 
harmonization of services and improvement of 
Caspian Sea shipping services. 

C. uzbekistan
Nearly half of Uzbekistan’s railway freight volume 
is international traffic. In 2018, this comprised 
3.6 million tons of export traffic, 17.9 million tons 
of imports, and 7.3 million tons of transit traffic. 
At present, most of this traffic is bulk and break-
bulk commodities—cement, building materials, 
fuel, minerals, chemicals, and fertilizers—as well 
as manufacturing inputs. While a breakdown 
of cross-border traffic by origin and destination 
was not available, the PRC is now Uzbekistan’s 
largest trading partner, followed by the Russian 
Federation, Kazakhstan, and Turkey, and its trade 
with the EU is increasing (e.g., Poland, Baltic states). 
Cross-border traffic with neighboring Afghanistan, 
Tajikistan, and Turkmenistan is still relatively small but 
has been growing in recent years.

Most of Uzbekistan’s cross-border railway traffic 
connects with the Kazakhstan network at the 
Sarygash border crossing near to Tashkent. 
Onward traffic to and from the PRC uses the TITR, 
as does some onward traffic to southern Europe. 
Traffic to the Russian Federation and northern Europe 
uses the Northern Trans-Asian Corridor.

Two international railway corridors traverse 
Uzbekistan. The Northwestern Corridor can offer 
distance savings over the TITR for traffic to and 
from Kazakhstan’s Caspian Sea ports, especially 
for traffic origins or destinations in western and 
southern parts of Uzbekistan and other Central Asian 
countries south of Kazakhstan. Parts of the Southern 
Trans-Asian Corridor’s western and eastern branches 
also pass through Uzbekistan. The western branch 
extends from the PRC to Uzbekistan via Sarygash 
and then proceeds southwards via Tashkent and 
Bukhara to the Turkmenistan border, and continues 
to Iran and Turkey. The eastern branch currently 
has a major missing link west of Kashgar (PRC). 
Among the alternatives proposed for building this 
missing link, the links through the Kyrgyz Republic 
(the CKU railway), Tajikistan, and Afghanistan 
would pass through southern parts of the Uzbekistan 
network before proceeding south through 
Turkmenistan (Figure 2.3). However, if the proposed 
alternative from Kashgar to Pakistan were built 
(and potentially also if the Afghanistan link and parts 
of its ring-railway are built), this would divert some 
traffic that currently uses the western branch that 
passes through Uzbekistan. A further international 
corridor of potential interest to Uzbekistan is the 
Lapis–Lazuli corridor. The section of the corridor 
in Turkmenistan can offer distanced savings for 
some Uzbekistan traffic to cross the Caspian Sea 
via Turkmenistan’s Turkmenbashy port, following 
the same route from Uzbekistan as the original 
Central Asian Railway.

Uzbekistan has one of the region’s largest and more 
diversified economies. Following reforms initiated 
in 2017, the prospects for economic growth, 
investment, and trade have improved, and this is likely 
to lead to faster growth in imports and exports.
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Since Uzbekistan is double-landlocked, it incurs 
very high transport costs to reach markets beyond 
Central Asia. It has been a longstanding priority of the 
government to gain access to Arabian Sea deep-water 
ports, either in Iran or Pakistan. Railway connections 
already exist from Uzbekistan to Iran’s port of Bandar 
Abbas, and Iran is building a link to the port of 
Chabahar which offers a shorter shipping distance to 
India (Hindu Business Line 2019). However, it will 
remain difficult for Uzbekistan to utilize Iran’s ports 
until the prevailing international economic sanctions 
on Iran come to an end. Uzbekistan is also working 
closely with Afghanistan to advance proposals to build 
sections of its proposed ring-railway to connect with 
Pakistan and gain access to its ports. The capacity of 
Pakistan’s railway network also needs to be renewed 
and upgraded.

d. azerbaijan
Most of Azerbaijan Railways’ freight consists of 
cross-border traffic—mainly oil and petroleum 
products, and also quarrying products, grain, and 
wood. Following the construction of pipelines—
including to Turkey, the Russian Federation, and the 
Black Sea—much of the railway’s historic traffic in oil 
and petroleum products has now diverted to pipeline. 
As a result, in 2018, railway freight volume and 
turnover were still less than 20% of 1990 levels. 

Azerbaijan’s leading trade partners are the 
Russian Federation, Italy, Turkey, and the PRC. 
Railway traffic to and from the Russian Federation 
uses the North–South Corridor. Traffic to and from 
Europe and the PRC uses the TITR, including the 
BTK Railway to Turkey. 

Tbilisi, railway container terminal, Georgia (photo by TA consultants).
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Future prospects for cross-border traffic depend 
on attracting more traffic to use the TITR, CTC, 
and BTK. Together with Georgia, Azerbaijan has 
invested in upgrading of the CTC and upgrading of its 
Caspian Sea ports, and developing the BTK Railway, 
and is working with other TITR members to improve 
the quality and competitiveness of the TITR. 
Additionally, Iran is building the missing link to 
complete its connection with Azerbaijan on the 
North–South Corridor. When Iran economic 
sanctions eventually come to an end, this could lead 
to growth in north–south transit traffic between the 
Russian Federation and Iran. It would also affect 
traffic using the TITR, CTC, and BTK Railway but 
further studies would be needed to determine 
whether the overall impact will lead to increases or 
decreases in traffic on these routes.

e. georgia
Nearly all of Georgia’s railway freight traffic consists 
of bulk break and bulk commodities—notably oil and 
petroleum products, ores and metals, chemicals and 
fertilizers, and construction material. Historically, the 
CTC was developed to transport transit traffic in oil 
and petroleum products but most of this traffic has 
now diverted to pipelines. From a peak of 64 million 
tons in 1985, annual railway freight has declined to 
around 10 million tons. 

The leading sources of Georgia’s imports are Turkey, 
the Russian Federation, the PRC, Azerbaijan, 
and the EU. Its leading export destinations are 
Azerbaijan, the Russian Federation, Bulgaria, Turkey, 
and the PRC. Due to strong competition from road 
transport, railway only transports 4% of Georgia’s 
exports and 9% of imports by weight.

In the absence of a rail link, coal trucks line up waiting to cross into the PRC at Gashuun Sukhait, Mongolia  
(photo by Montsame 2020).
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Georgian Railway has been investing in measures to 
upgrade its railway and improve the competitiveness 
of the CTC and TITR. These include the ongoing 
upgrading the Zestafoni–Moliti–Khashuri section 
(the “Gorges” section) and construction of the 
BKT Railway. The government has been trying to 
attract investors to upgrade Georgia’s Black Sea 
ports to attract larger vessels and reduce the number 
of days of port operations lost to bad weather 
each year; and is also trying to attract private 
investors to develop modern multimodal logistics 
hubs. Through pioneering reforms of customs 
and border services, and investment in advanced 
scanning equipment, electronic data exchange 
and risk management systems, the government 
has greatly streamlined railway border crossing 
procedures and times.

Georgian Railway is aiming to attract more dry cargo 
transit traffic in future. Having addressed many of the 
traffic bottlenecks within Georgia, future prospects 
will partly depend on the actions of other countries 
along the TITR, CTC, and BTK Railway to improve 
the performance of corridor sections within their 
territory—by upgrading infrastructure, reforming 
border crossing arrangements and procedures, 
improving rolling stock supply and train schedules, 
as well as mounting coordinated sales and marketing 
campaigns. Georgia therefore attaches priority to 
cooperating with the other members of the TITR, 
CTC, and BTK Railway in order to strengthen corridor 
performance and competitiveness.

When the economic sanctions on Iran come to 
an end, the Southern Trans-Asian Corridor would 
be able to offer a direct rail link to Turkey without 
need for Caspian Sea shipping, which could be 
attractive for some traffic between southern parts of 
Central Asia and both Turkey and southern Europe. 
However, the CTC and BTK Railway may retain 
distance advantages for traffic between Uzbekistan, 
Kazakhstan, parts of Turkmenistan that reaches the 
Caspian Sea via the TITR, Lapis–Lazuli Corridor, or 
Uzbekistan’s Northwestern Corridor. 

f. mongolia
Railway freight increased rapidly over the past decade, 
driven by growth in mining exports to the PRC and 
expansion of PRC–Russian Federation transit traffic 
using the Trans-Mongolian Corridor. The leading 
mining exports transported by railway are iron ore and 
coal. Transit traffic reached 50% of freight volume 
and 73% of freight turnover in 2019. Like Kazakhstan, 
Mongolia has also benefited from receiving significant 
volumes of PRC–Europe container block train services. 
In 2018, 1,054 PRC–Europe Express block trains 
and 368 PRC–Central Asia block trains used the 
Trans-Mongolian Corridor (Table 4.1).

As a result of traffic growth, and insufficient past 
investment in asset replacement, the traffic carrying 
capacity of the existing railway corridor operated by 
UBTZ is reaching saturation and will require investment 
in additional capacity in the near future (e.g., bypass, 
passing loops, doubletracking). If this bottleneck 
persists, it is likely that some of transit traffic will shift 
away from the Trans-Mongolian Corridor—either by 
connecting with the TSR via Manzhouli or by rerouting 
to the TITR and Northern Trans-Asian Corridor. 

UBTZ’s ownership structure—with half of its shares 
owned by Mongolia and half by the Russian Federation—
has meant that part of its earnings are repatriated to 
the Russian Federation and made it difficult for the 
shareholders to reach agreement on financing major 
additional investments. The government now has plans 
for MTZ, a new wholly government-owned railway 
company, to develop additional transit corridors in the 
east and west of the country that would be independent 
of UBTZ. If built, Mongolia’s proposed western 
transit corridor (Figure 2.6) might compete with the 
Northern Trans-Asian Corridor and also offer a shortcut 
from Ulaanbaatar to the TITR and other countries in 
Central Asia. The proposed Eastern Transit corridor 
would provide a new link to the PRC. It would also 
provide a connection to the Russian Federation’s 
Pacific ports but it is likely that only higher value mining 
outputs could bear the transport cost.
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Mongolia has considerable potential to expand 
its mining exports, including from existing mines 
that currently rely on road transport, and from 
proposed mines yet to reach a commercial scale of 
production.36 When completed, the new link between 
Tavan Tolgoi and the PRC railway network at Gashuun 
Sukhait is expected to divert large volumes of mineral 
exports from road to rail. As a result, the government 
expects railway freight volume to rise from 28 million 
tons in 2019 to 50 million in 2022, while UBTZ is 
expecting freight volume to reach 41 million tons in 
2025 and 57 million tons in 2030.

g. Turkmenistan
Cross-border railway freight is relatively 
underdeveloped in Turkmenistan, accounting for 26% 
of freight volume and 33% of freight turnover in 2018. 
The majority of cross-border railway freight is transit 
traffic and exports. Major transit flows include grain 
and flour from Kazakhstan and the Russian Federation 
to Turghundy in Afghanistan; cotton, chemicals 
and soda, and fertilizer from Iran to Uzbekistan via 
Sarahs and Farap; oil and petroleum products from 
Turkmenbashy to Afghanistan via Kilif; and grain 
and mill cake from Kazakhstan to Iran via Sehetyaka 
and Sarahs. The country’s leading export is natural 
gas to the PRC which is transported by pipeline. 

36 Existing mines in South Gobi currently have to export to the PRC by truck which is five times more costly than railway and has significant 
adverse environmental impacts.

Railway track at Khulbuk tunnel, Tajikistan (photo by SUE Rohi Ohani Tojikiston).
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The main exports transported by railway are oil and 
petroleum products to Afghanistan, and chemicals 
and soda, with smaller quantities of fertilizers 
and flour, agricultural products and cement. 
Two-thirds of imports (by value) are from the 
EU, Turkey, the PRC, and the Russian Federation. 
The main import commodities transported 
by rail are grain and flour from Kazakhstan and 
the Russian Federation entering Turkmenistan at 
Serhetyaka on the North–South Corridor. 

The government attaches priority to expanding 
trade. In recent years it has made major investments 
to upgrade the railway and Turkmenbashy port 
in order to facilitate trade. This has included 
(i) a large expansion of Turkmenbashy port, 
with new terminals for containerized traffic, 
bulk, and general cargo; (ii) cross-border railway 
connections to Afghanistan at Aqina and Turghundy; 
(iii) cross-border connections with Iran at Sarahs 
on the Lapis–Lazuli Corridor and at Akyayla on 
the North–South Corridor; (iv) building a new 
north–south link from Ashgabat to Dashoguz 
connecting with Uzbekistan’s Northwestern Corridor 
(Table 2.2). 

Most cross-border traffic uses Turkmenistan’s east–
west railway including its branches to Afghanistan, 
Uzbekistan, and Iran. Some traffic to and from 
Kazakhstan and Iran also uses the North–South 
Corridor. The east–west railway is the same as the 
former Central Asian Railway, and is now part of 
the Lapis–Lazuli corridor. For some Central Asian 
countries to the south of Kazakhstan, this corridor 
could potentially shorten the distance to connect with 
Caspian Sea shipping services. As in the case of the 
TITR, in order to realize this potential, the member 
countries will need to strengthen and deepen their 
cooperation, and the efficiency and competitiveness 
of railway services and border crossing arrangements 
will need to be improved.

h. Kyrgyz Republic
The majority of railway freight traffic of Kyrgyz 
Railways consists of imports and exports. 
There is no transit traffic. The leading export and 
import commodities are coal and oil products. 
Traffic in other dry commodities has declined sharply 
due to limitations in railway service quality and 
pricing, and strong competition from road transport. 
Containerization is very low.

If the proposed CKU Railway is built this could 
potentially divert some traffic from XUAR to the 
Kyrgyz Republic and Uzbekistan that currently routes 
via the TITR and Sarygash. This would require a 
significant improvement in the quality and price 
competitiveness of freight services, and upgrading of 
the railway’s sales and marketing function in order to 
attract and retain traffic. 

i. Tajikistan
Similar to the Kyrgyz Republic, nearly all railway 
freight consists of exports and imports (98%). 
Railway imports are several times larger than exports. 
The existing level of containerization is very low.

The main import commodities are grain from 
Kazakhstan; timber from the Russian Federation; 
ferrous metals from the PRC, Kazakhstan, and the 
Russian Federation; and manufactured goods from 
the PRC and Turkey. The main exports are cement to 
Uzbekistan and Afghanistan, and nonferrous metals 
and aluminum. In the past, a large part of railway 
traffic was for transportation of inputs of alumina for 
use by the TALCO smelting plant and transportation 
of aluminum outputs to export markets. However, 
closures of the border with Uzbekistan led to much 
of this traffic diverting to road transport and there 
have been few signs of it returning. 
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Tajikistan currently has no railway transit traffic. 
Following the breakup of the FSU, Tajikistan Railway 
carried some Uzbekistan transit traffic to and from 
the Fergana Valley but this diverted to Uzbekistan’s 
new Pap–Angren line once completed. 

Now that border restrictions with Uzbekistan and 
Turkmenistan have eased, there may be scope for 
railway to attract back some of the TALCO import 
and export traffic if it can offer efficient, competitive 
services. This possibility would be further enhanced 
if Tajikistan could gain access to the Arabian Sea 
deep water ports of Iran or Pakistan after completion 
of missing links on the Southern Trans-Asian Corridor. 

J. pakistan
While Pakistan Railways ought to be capable of 
attracting large volumes of cross-border traffic 
to and from its Arabian Sea ports, in practice its 
freight volumes are low due to capacity constraints 
and weaknesses in commercial orientation. 
Most of the existing traffic consists of coal and other 
bulk commodities. Although there is substantial 
container traffic through Pakistan’s ports, the level 
of containerized traffic transported by railway 
remains low.37 

If Pakistan proceeds with the proposed CPEC 
investment to renew and upgrade ML1, this would 
provide additional capacity and open the way for 
Pakistan Railway to attract additional freight traffic 
if it operates services efficiently and competitively—
including export, import, and transit traffic to and 
from the PRC via Kashgar. If, in addition, sections of 
Afghanistan’s proposed ring-railway are built enabling 
railway traffic from Central Asia to access Pakistan’s 
ports, this could attract large volumes of transit traffic 
to and from Uzbekistan, Kazakhstan, Tajikistan, and 
the Kyrgyz Republic.

K. afghanistan
Most of Afghanistan’s existing railway freight consists 
of imports of oil and oil products, grain and flour, and 
iron and steel. The main sources of these imports are 
the PRC, Iran, and Pakistan, with smaller volumes 
from Kazakhstan, Uzbekistan, Turkmenistan, and 
India. There is also some export traffic of agricultural 
products and construction materials, mainly to 
Pakistan and India (ADB 2021a). 

Prospects for future cross-border traffic will depend 
on development of parts of Afghanistan’s proposed 
ring-railway, especially missing links to connect 
between Central Asia and Pakistan’s ML1 and to 
connect Kashgar to the Southern Trans-Asian 
Corridor (PRC). Since Afghanistan has considerable 
mining potential, some of these links could 
potentially be built by private mining companies 
that need railways to export their production. 
Afghanistan, Uzbekistan, and other Central Asian 
countries have also been discussing possible 
collaboration in financing such investments.

37 Pakistan’s ports handle about 50 times the number of containers handled by Pakistan Railways.
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a.  Role of trade as the 
driver for cross-border 
railway freight

Growth in the demand for cross-border freight 
transport is derived from growth in trade. Compared 
with other regions of Asia and the Pacific, CAREC 
members are the least integrated regionally in terms 
of trade, investment, and movement of people 
(ADB 2019b). During 2003–2016, intra-CAREC 
trade accounted for only 6.8% of the region’s trade 
(Holzhacker 2020). While the PRC, as a whole, 
accounted for 12% of global trade in 2018, the other 
ten CAREC member countries together accounted 
for less than 1%. During 2011–2018, the PRC’s trade 
in goods increased at an average annual rate of 3.5%; 
in the other ten CAREC member countries trade in 
goods of declined at an annual average growth rate of 
7.1% during 2011–2016 before returning to growth in 
2017 and 2018 (UN 2011; 2018; 2019). 

With the exception of the PRC, most CAREC 
economies rely to a significant degree on production 
of primary and resource-intensive commodities. 
These products are toward the bottom of the value 
chain, affording only limited potential to participate 
in production at higher levels of value chains. 
In order to expand trade and engage in emerging 
global and regional supply chains, CAREC member 
countries need to diversify what they produce and 
export (ADB 2019b).

Over the last three decades, there have been 
changes in the main trading partners of CAREC 
member countries that have implications for future 
cross-border railway traffic. Data on the destination 
of exports and source of imports of CAREC member 
countries is provided in Tables 6.1 and 6.2.

During 1995–2018, trade between the PRC and 
the other ten CAREC member countries expanded 
enormously. Exports from CAREC member countries 
to the PRC increased by a multiple of 43 from 
$591 million in 1995 to about $25 billion, while 
imports of these countries from the PRC increased by 
a multiple of 44 from $711 million in 1995 to about 
$31 billion in 2018 (IMF 2021). This major shift in 
favor of trade with the PRC was evident in each of the 
CAREC member countries. Overall, having accounted 
for only 3% of the other ten member countries’ 
exports and imports in 1995, these countries’ exports 
to the PRC rose to 18% in 2018 and their imports 
from the PRC reached 20%. By 2018, the PRC had 
become the leading source of imports for three of the 
CAREC member countries (Uzbekistan, Mongolia, 
and the Kyrgyz Republic) and the leading export 
destination for two (Mongolia and Turkmenistan). 
Present indications are that the trend of rapid growth 
in trade between the PRC and the other ten CAREC 
member countries is still ongoing, with prospects that 
the proportion of CAREC trade with the PRC may 
increase further in future. 
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Table 6.1: destination of fob exports of CaReC member Countries, 1995–2018

export destination, 1995 ($ million) export destination, 2018 ($ million)

member Country pRC Rf meCa eu other pRC Rf meCa eu other

Kazakhstan 297 2,366 406 1,292 896 6,240 4,979 4,831 30,236 14,369

Uzbekistan 64 808 578 842 426 2,166 1,735 2,622 321 4,380

Azerbaijan 2 99 244 56 146 114 666 930 10,318 7,432

Georgia 1 47 41 13 50 199 438 1,196 713 834

Mongolia 78 69 75 52 199 6,507 86 17 80 322

Turkmenistan 7 67 475 470 862 7,660 146 985 236 554

Kyrgyz Republic 3 114 233 96 38 61 281 475 87 809

Tajikistan 6 95 146 382 120 276 225 506 15 511

Pakistan 119 14 1,037 1,969 4,852 1,844 152 3,403 6,200 11,569

Afghanistan 15 12 84 33 22 28 2 447 9 389

Total 591 3,691 3,319 5,205 7,609 25,094 8,710 15,413 48,213 41,169

Share of Total exports of member Country, 
1995 (%)

Share of Total exports of member Country, 
2018 (%)

member Country pRC Rf meCa eu other pRC Rf meCa eu other
Kazakhstan  6 45  8 25 17 10  8  8 50 24

Uzbekistan  2 30 21 31 16 19 15 23  3 39

Azerbaijan  0 18 45 10 27  1  3  5 53 38

Georgia  0 31 27  8 33  6 13 35 21 25

Mongolia 16 15 16 11 42 93  1  0  1  5

Turkmenistan  0  4 25 25 46 80  2 10  2  6

Kyrgyz Republic  1 24 48 20  8  4 16 28  5 47

Tajikistan  1 13 19 51 16 18 15 33  1 33

Pakistan  1  0 13 25 61  8  1 15 27 50

Afghanistan  9  7 51 20 13  3  0 51  1 44

Total  3 18 16 25 37 18  6 11 35 30

CAREC = Central Asia Regional Economic Cooperation, EU = European Union, FOB = free on board, IMAR = Inner Mongolia Autonomous Region, 
MECA = Middle East and Central Asia, PRC = People’s Republic of China, RF = Russian Federation, XUAR = Xinjiang Uygur Autonomous Region.
Note: Data on FOB exports of IMAR and XUAR unavailable. 
Source: IMF 2020.

Another notable change over this period was 
the further strengthening of the EU’s position as 
the leading export destination of the ten CAREC 
member countries. Exports to the EU rose from 25% 
of total exports in 1995 to 35% in 2018. This was 
partly offset by a reduction in the EU’s share as a 

source of imports from 19% in 1995 to 13% in 2018. 
While imports from the Russian Federation remained 
stable at around 15% of total imports, the increase 
in exports to the EU was matched by a fall in 
exports to the Russian Federation—from 16% of 
the ten countries’ exports in 1995 to 6% in 2018. 
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Similarly, while imports from the Middle East and 
Central Asia (predominantly oil and gas from the 
Middle East) remained stable at around 20% of total 
imports, exports declined from 15% to 11%. 

Table 6.2: origin of Cif imports of CaReC member Countries, 1995–2018

imports by origin, 1995 ($ million) imports by origin, 2018 ($ million)

  pRC Rf meCa eu other pRC Rf meCa eu other

Kazakhstan 35 1,900 605 551 716 5,381 11,969 1,776 6,211 6,933

Uzbekistan 52 907 558 702 811 3,540 3,383 2,386 2,512 5,492

Azerbaijan 3 88 247 109 221 1,197 1,885 917 2,065 5,401

Georgia 0 48 104 113 126 834 935 1,532 2,453 3,608

Mongolia 45 208 1 49 112 1,969 1,710 47 544 1,605

Turkmenistan 8 96 287 255 719 337 306 251 548 909

Tajikistan 0 136 344 62 267 313 1,453 892 293 492

Kyrgyz Republic 27 105 224 6 29 1,942 1,223 715 263 680

Pakistan 506 104 2,315 2,298 6,237 14,213 485 18,585 4,627 22,212

Afghanistan 35 19 39 62 232 1,166 158 4,321 135 1,627

Total 711 3,611 4,724 4,207 9,471 30,891 23,507 31,422 19,652 48,960

Share of Total imports by origin, 1995 (%) Share of Total imports by origin, 2018 (%)

  pRC Rf meCa eu other pRC Rf meCa eu other

Kazakhstan  1 50 16 14 19 17 37  6 19 21

Uzbekistan  2 30 18 23 27 20 20 14 15 32

Azerbaijan  0 13 37 16 33 10 16  8 18 47

Georgia  0 12 27 29 32  9 10 16 26 39

Mongolia 11 50  0 12 27 34 29  1  9 27

Turkmenistan  1  7 21 19 53 14 13 11 23 39

Kyrgyz Republic  7 27 57  2  8 40 25 15  5 14

Tajikistan  0 17 42  8 33  9 42 26  9 14

Pakistan  4  1 20 20 54 24  1 31  8 37

Afghanistan  9  5 10 16 60 16  2 58  2 22

Total  3 16 21 19 42 20 15 20 13 32

CAREC = Central Asia Regional Economic Cooperation, CIF = cost, insurance and freight, EU = European Union, FOB = free on board, 
IMAR = Inner Mongolia Autonomous Region, MECA = Middle East and Central Asia, PRC = People’s Republic of China, RF = Russian Federation, 
XUAR = Xinjiang Uygur Autonomous Region.
Note: Data on CIF imports of IMAR and XUAR unavailable. 
Source: IMF 2021.

These changes have implications for CAREC 
railways. First, the PRC has become one of the 
main trading partners of the CAREC countries, 
a position that may further strengthen in future. 
Unlike trade with more distant parts of the world, 
much of this trade is better suited to use of land 
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transport rather than ocean shipping. Given the 
long travel distances between the PRC and the main 
cities of Central Asia, and strong encouragement 
for cross-border railway transport from the PRC 
authorities, if CAREC railways are operated efficiently 
they could potentially become the mode of choice 
for much of this trade, especially exports of bulk and 
break-bulk commodities from Central Asia to the 
PRC, and imports of containerized freight from the 
PRC (e.g., machinery, spare parts, industrial inputs). 
Second, since the EU is a major trading partner of 
the PRC and the largest overall trading partner of 
the ten other CAREC member countries, countries 
will need to streamline transport logistics between 
Central Asia and the EU, in part by improving the 
performance of major long-distance east–west 
railway corridors such as the TITR, the Northern 
Trans-Asian Corridor, the Trans-Mongolian Corridor, 
the Lapis–Lazuli Corridor, the Southern Trans-Asian 
Railway, Uzbekistan’s Northwestern Corridor, and 
Pakistan’s ML1 (Figure 2.3). Third, since the Russian 
Federation remains one of the region’s main trading 
partners and much of this trade has historically been 
transported by railway, much of the trade with the 
Russian Federation is likely to use railways if they are 
operated efficiently and competitively. 

These developments in regional trading patterns 
provide an important context for considering the 
PRC’s BRI proposals for Central Asia (Figure 2.7). 
As the PRC’s trade with Europe and Central Asia 
is expanding rapidly, BRI seeks to improve major 
cross-border railway corridors between the PRC and 
its major trading partners in Europe and Central Asia. 
In the case of PRC–EU trade, the main beneficiaries 
of PRC–EU container block train services would 
be producers and consumers in the PRC and 
the EU. Unless there are significant changes in the 
long-distance corridors used for this trade, the main 
railway to benefit from additional income from 
PRC–EU block train traffic is Kazakh Railways, while 

Georgian Railway and Azerbaijan Railways could also 
benefit if there is an increase in transit traffic using 
the TITR. In the case of PRC–Central Asia trade, 
producers, consumers, and railways of the PRC 
and Central Asia will all benefit as long as present 
performance limitations and critical missing links 
on the long-distance railway corridors to and from 
Central Asia can be addressed.

b. impediments to trade
While growth in trade provides the basis for growth 
in cross-border transport, the extent that trade and 
transport can grow is limited by the presence of tariff 
and nontariff barriers to trade. An empirical analysis 
of data collected in CAREC corridors suggests that 
a 10% reduction in waiting time for inbound railway 
import traffic would raise intra-CAREC trade by 
2%–3% (ADB and UNESCAP 2017).

1. National trade regimes

On average, CAREC countries impose a 6.3% trade-
weighted tariff.38 Tariffs on some products are 
considerably higher—for example, beverages and 
tobacco (11%–43%), dairy products (5%–20%), animal 
products (7%–15%), and sugars and confectionary 
(5%–29%). CAREC member countries currently 
also apply a variety of nontariff measures, including 
sanitary, phytosanitary, and technical regulations 
that are not compliant with international standards 
and impose high trade costs. In 2016, the average 
cost of documentary compliance was as high as 
$214 for exports of CAREC member countries 
and $245 for imports. This is higher than for other 
regional groupings. Through the CAREC Integrated 
Trade Agenda 2030 and Rolling Strategic Action Plan 
2018–2020, member countries have acknowledged 
that in order to expand trade and improve the 
investment climate they need to ease existing tariff 

38 This average tariff compares with 5.1% among the Association of Southeast Asian Nations (ASEAN) countries and 16.7% among 
member countries of the South Asia Subregional Economic Cooperation (SASEC).
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and nontariff barriers by simplifying and liberalizing 
national trade regimes (including through WTO 
membership).

2. Border crossing impediments

Delays and additional costs for border crossing are 
currently a major barrier both for trade and growth 
in cross-border railway traffic. Over the past decade, 
ADB’s Corridor Monitoring and Management 
Program (CPMM) has tracked such delays and costs 
on the six CAREC railway corridors (Figure 2.7), 
and regularly drawn attention to the need for 

improvement, although there has been comparatively 
little improvement in practice. Table 6.3 summarizes 
the CPMM estimates of average border crossing 
delays and costs for railway and road transport 
on each of the six CAREC corridors in 2019. 
On average, it takes trains 20.6 hours to clear each 
border crossing. The most serious delays are on 
Corridor 1 (27.6 hours) and Corridor 4 (15.7 hours). 
In addition, the average cost of official and unofficial 
charges for border crossing is $162 for every 20 tons 
of freight. The highest charges are on Corridor 1 
($235) and Corridor 5 ($296). 

Table 6.3: Summary Trade facilitation indicators for CaReC Corridors, 2019

Tfi1: Time Taken to Clear a 
border-crossing (hours)a

Tfi2: Cost incurred at 
border-crossing Clearance 

($ per 20-ton cargo)a
Tfi3: Cost incurred to Travel a Corridor 

($ per 500 km, per 20-ton cargo)

Corridor overall Rail Road overall Rail Road overall Rail Road

Overall 15.8 20.6 12.2 174 162 198   876   820   901

1 22.5 27.6 6.9 235 174 256   781   629 1,092

2 15 12 7.6 135 128   0   662     0   662

3 4.6 1.7 5.2  85  85  85   544   136   606

4 8.2 15.7 3.9 106 116  57 1,308 1,084 1,491

5 28 0 28 296 296   0   706     0   706

6 14.6 4.6 14 151 137 147   876 1,243   823

Tfi4: Speed to Travel 
on CaReC Corridors  

(km/h)
Speed without delay  

(km/h)

Corridor overall Rail Road overall Rail Road

Overall 21.4 22.6 19 44.1 43.6 45

1 24.6 31.4 21.6 62.3 57.4 64.4

2 25.6 25.7 7.4 51.9 52 8.4

3 26.3 25.9 28.1 41.9 43.7 33.8

4 19.5 24.2 15.1 30.4 41.1 20.6

5 10.5 10.5 0 30.3 30.3 0

6 20.9 21.9 13.4 40.2 42.4 24.3

CAREC = Central Asia Regional Economic Cooperation, km/h = kilometers per hour, TFI = trade facilitation indicator. 
a  TFI1 and TFI2 measure the time and additional costs to move cargo from entry to exit of a single border crossing point. Since movement of cargo 

from one country to another requires completion of border formalities at the border crossing points of both the country being departed (outbound 
traffic) and the country being entered (inbound traffic), the total time and cost is the sum of the outbound and inbound time and cost.

Source: ADB 2020a.



80
THE SITUATION OF RAILWAYS IN CAREC COUNTRIES AND OPPORTUNITIES  
FOR INVESTMENT, COMMERCIALIZATION AND REFORM

On most CAREC corridors, trains take longer to clear 
the border than trucks—on average about twice 
as long—but trucks incur slightly higher official and 
unofficial charges. 

It should be noted that the first two CPMM 
indicators (TFI1 and TFI2) measure the time 
taken and additional costs incurred to move cargo 
from entry to exit of a single border crossing point. 
Since there are no joint border crossings, a movement 
of cargo from one country to another requires 
completion of border formalities twice—initially 
as outbound traffic departing the first country and 
then as inbound traffic entering the second country. 
Consequently, the total time and cost to cross from 
one country to another is the sum of the waiting 
time and cost of the outbound and inbound border 
crossings. In Table 6.3, the corridor and all-corridor 
averages shown for TFI1 and TFI2 refer to the time 
and cost to complete a single border crossing.

These delays and costs significantly reduce the 
competitiveness and profitability of freight railway 
services. While the average speed of freight trains 
on CAREC corridors was 43.6 km per hour in 2019, 
this reduced to 22.6 km per hour when border delays 
are taken into account. On average, the official 
and unofficial charges for border crossing added 
25% to the cost of transporting cargo on a 500 km 
cross-border railway service (ADB 2020a).

Even longer crossing times are common at some 
individual border crossings including some of the 
busiest. For PRC–Kazakhstan trains via Alashankou/
Dostyk, the average outbound delay at the 
PRC border crossing at Alashankou was 17.3 hours 
in 2019, while the average inbound clearance at the 
Kazakhstan border crossing at Dostyk took 48.2 hours. 
Adding these together, the average total delay time 
was 67.5 hours before the train can proceed through 
Kazakhstan. Similarly, for PRC–Kazakhstan traffic 

Transloading containers from standard gauge to broad gauge near the border between Kazakhstan  
and the People’s Republic of China (photo by TA consultant).
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via Horgos/Altynkol, the average total crossing 
time for outbound trains at Horgos was 7.6 hours 
but the average for inbound traffic at Altynkol was 
44.7 hours, so the average total crossing time was 
52.3 hours. For PRC–Mongolia traffic, the average 
time required for outbound border crossing at 
Erenhot was 11.2 hours and the average for inbound 
border crossing at Zamyn-Uud was 24.2 hours, 
so the average total crossing time was 35.4 hours 
(ADB 2020a). 

Cross-border trains via Alashankou/Dostyk, Horgos/
Altynkol and Erenhot/Zamyn-Uud require change of 
gauge between standard gauge (PRC) and Russian 
broad gauge (Kazakhstan). At these border crossings, 
the main causes of delay in 2019 were transloading 
(gauge change), lack of available wagons and the 
need for marshalling (formation of train to continue 
from the border); and customs and other inspections. 
There were also very high official and unofficial 
charges at the two Kazakhstan crossings, with an 
average cost of $534 per 20 tons of inbound cargo 
at Doskyk and $252 for inbound traffic at Altynkol 
(ADB 2020a). These charges are mainly for change of 
gauge and customs and commercial inspection. 

The other CAREC border crossings monitored by 
CPMM in 2019 do not require gauge change as 
the railway tracks on either side of the border are 
Russian broad gauge (Table 2.3). Delays are much 
lower at these borders. Typically, clearance of trains 
took between one and ten hours. For example, at 
the Merke/Chaldovar border crossing, outbound 
trains from Kazakhstan to Kyrgyz took only 2.5 hours 
to clear the border at Merke (Kazakhstan) while 
inbound trains at Chaldovar (Kyrgyz Republic) took 
only 1.2 hours. In most cases, official and unofficial 
charges were also lower at these borders as the high 
costs of transloading are avoided. Higher levels of 
charges were incurred for outbound trains from 
Kazakhstan to Uzbekistan at the Sarygash border 
crossing ($122 per 20 tons cargo); for inbound 
trains from Uzbekistan to Turkmenistan at the 
Farap border crossing ($120); for inbound trains 

from Tajikistan to Uzbekistan at the Termez border 
crossing ($119); and for outbound trains from 
Uzbekistan to Turkmenistan at the Khodzhadaviet 
border crossing ($100). These higher charges were 
mainly for customs inspection. There are also very 
high charges for inbound trains from Turkmenistan 
to Afghanistan at the Turghundy border crossing 
($225) (ADB 2020a). These are mainly for loading 
and unloading cargo since as there is no railway 
connection inland of Turghundy.

Such delays and additional charges for border crossing 
contrast sharply with international best practice. 
For example, freight trains between Canada and 
the United States (US) on average require less 
then 30 minutes for border crossing, and less than 
1% of containers trains are physically inspected at 
the Canada–US border due to use of advanced 
technologies for electronic data exchange and train 
scanning together with adoption of risk management 
approaches to inspection (Canadian National 2014). 
In Europe, border crossing delays for railway freight 
trains are also very low. For example, a study of 
railway border crossings in countries of southeast 
Europe found that delays were less than one hour 
at 21 of 26 border crossings examined (Miltiadou 
et al. 2017). 

3. Limitations in ports and shipping

Lack of access to ocean shipping is a major 
impediment to trade for most CAREC members. 
Only Pakistan is situated on the coast and its ports 
are difficult for other CAREC members to reach as 
there is no railway connection through Afghanistan 
to Pakistan. Pakistan’s ML1 also needs to be renewed 
and upgraded in order to provide the additional 
capacity needed to carry Central Asian transit traffic. 
Using the existing Southern Trans-Asian Corridor or 
the North–South Corridor, Central Asian countries 
could potentially access Iran’s ports of Bandar Abbas 
and Chabahar (when ongoing construction of the 
rail link is completed) but this has been curtailed by 
the prevailing Iran international economic sanctions. 
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It is also seems likely that Iran would need to expand 
the capacity of its railway network in order to carry 
significant volumes of transit traffic (Harral Winner 
Thompson Sharp Klein 2012). 

As a result, Central Asia’s trade has had to rely on 
land transport or multimodal transport crossing the 
Caspian and Black Seas, and the transport costs 
for trade are among the highest in the world.39 
This reduces the geographical catchment within 
which Central Asian countries can trade competitively 
and reduces the profitability of trade. 

The TITR, Lapis–Lazuli, and CTC railway 
corridors each offer relatively direct multimodal 
Trans-Caspian routes for long-distance traffic 
between Central Asia and southern Europe. 
However, route competitiveness is reduced by 
the existing arrangements for shipping, cargo 
transhipment and train and wagon positioning and 
formation which are costly, slow, and inefficient.

39 A trade diagnostic study estimated that Tajikistan’s logistics costs were 27% of GDP (Ojala et al. 2004). This compares with less than 
15% in the PRC and about 8% in developed countries such as the US, Japan, and Germany.

40 The Russian Federation and Iran also have Caspian Sea ports.

For CAREC member countries, the main ports 
serving Trans-Caspian shipping services are Baku/
Alat in Azerbaijan, Aktau/Kuryk in Kazakhstan, 
and Turkmenbashy in Turkmenistan.40 Historically, 
these were developed to transport oil and petroleum 
products from the Caspian to Russian Empire and 
later the FSU. Oil remains the leading commodity 
shipped but volumes have decreased due to the 
availability of pipelines. During the past decade 
the governments of Azerbaijan, Kazakhstan, and 
Turkmenistan have started to adapt these ports and 
shipping services to better serve bulks, dry cargo, and 
containerized freight, but much remains to be done to 
improve efficiency and competitiveness.

The main shipping routes for east–west 
Trans-Caspian traffic are between the east coast 
ports of Aktau/Kuryk and Turkmenbashy and the 
west coast ports of Baku/Alat. In the past decade, 
Azerbaijan, Kazakhstan, and Turkmenistan have 
completed large investments to upgrade these ports. 

Turkmenbashy International Seaport, Turkmenistan (photo by Turkmenbashy International Seaport).
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In Azerbaijan and Kazakhstan, most railway wagon 
ferries and container feeder services now use the 
new ports of Alat and Kuryk that have rail-served 
terminals for container traffic, ferries, and dry cargo. 
In Turkmenistan, the capacity of Turkmenbashy port 
has been significantly upgraded and now includes 
container, ferry, and dry cargo terminals. 

The largest ship operators on the Caspian Sea are 
from Azerbaijan and the Russian Federation.41 

41 In 2014, 39% of Caspian Sea vessels were from the Russian Federation, with 35% from Azerbaijan, 14% from Iran, 6% from Kazakhstan, 
and 65% from Turkmenistan (Schoen and Gueriot 2015).

Azerbaijan’s Caspian Sea fleet is operated by the 
state-owned Azerbaijan Caspian Shipping Company. 
It includes 22 tankers, 15 dry-cargo vessels, 
13 railway ferries, and 2 roll-on roll-off (ro-ro) vessels 
ferries. Kazakhstan’s national shipping company, 
Kazmortransflot, also owns 27 vessels, mainly 
consisting of oil tankers and general cargo vessels. 
The Kazakh Railways subsidiary, KTZ Express, also 
operates several general cargo, dry, and containerized 
services using general cargo vessels.

Congested port facilities, Georgia (photo by TA consultants).
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On the Black Sea, Georgia has two ports—Poti and 
Batumi. These offer railway ferry and container 
feeder services to Black Sea west coast ports such as 
Constanta (Romania), Varna (Bulgaria), Odessa 
(Ukraine), and Istanbul (Turkey). Batumi is already 
operating close to capacity, while many of the 
facilities at Poti are aged and in need of upgrading.42 
Neither port has the necessary water depth to 
receive liner container ships. In 2016, the Georgian 
government launched a public–private partnership 
(PPP) scheme to develop new Black Sea deep-water 
port facilities, a logistics park, and a special economic 
zone. One of expected benefits of this project was 
that Georgia would be able to attract larger ships 
and liner container ships and, as a result, pay lower 
shipping tariffs and avoid the need for transhipment 
of containers from feeder to liner vessels.43 Although 
initial land reclamation works were completed, the 
scheme was eventually cancelled as the government 
and the private consortium were unable to resolve 
outstanding issues. The government is now exploring 
other options for deep-water port development on 
the Black Sea.

Compared with the Caspian Sea, the Black Sea 
enjoys a wider range of shipping services which 
includes railway ferries, container feeders, and 
liner services. These are mainly provided by 
private shipping companies on a competitive basis. 
Many of the services follow a shipping schedule.

At present, except during poor weather, the Caspian 
Sea crossing takes about 1.2 days between Aktau/
Kuryk and Baku/Alat (about 296 nautical miles), 
0.7 days between Turkmenbashy and Baku/Alat 
(170 nautical miles). Ship crossing from the Black Sea 
ports of Batumi or Poti takes 2.6 days (628 nautical 
miles) to Constanta (Romania) and 2.8 days to 
Odessa (681 nautical miles) (Ports.com 2021). 

However, there are often lengthy waiting times at 
port both from arrival of freight by train until ship 
departure and then from ship arrival to departure by 
train. The main causes of delay are:

 •  weather-related delays. One of the most 
serious causes of delay is the unreliability of the 
Black Sea and Caspian Sea ports due to frequent 
closures caused by heavy winds and storms. 
In 2018, Poti had an average port downtime of 
27% and an average waiting time for cargo of 
three days. A 2017 study reported average port 
downtime at Baku of 25% (90 days) (Deloitte 
2017). At Aktau, although the port remains 
open on a year-round basis, the port entrance 
and exit are closed during poor weather and 
cargo operations are suspended. Since the new 
port facilities at Kuryk, Alat, and Turkmenbashy 
benefit from increased water depth and 
improved shelter from weather conditions, it is 
expected that these ports will be less vulnerable 
to weather-related delays in future. 

 •  lack of schedule and low frequency of 
Caspian Sea services. The majority of 
Caspian Sea railway ferries and other shipping 
services do not follow a fixed schedule, vessels 
remaining in port until fully loaded. As a result, 
it is not possible to synchronize railway services 
with shipping schedules, and outgoing freight 
faces waiting times of 1–7 days (USAID 2017). 

 •  inefficient vessel fleet. At present, railway 
freight is transported across the Caspian Sea 
either in wagons shipped on railway ferries44 
or in containers on multipurpose general 
cargo ships. On the Black Sea, in addition to 
railway ferries and general cargo services, there 
are also container liner shipping and feeder 
services although, due to depth limitations, 
Poti and Batumi can only receive feeders. 

42 Poti has no on-dock railway terminal. Containers have to be stored at an off-dock terminal 7 km from the port.
43 Several liner shipping services between East Asia and Europe make regular calls at Constanta and Odessa. These are operated by major 

shipping lines such as Maersk and China Ocean Shipping Company (COSCO). Ship capacity is generally between 4,500 and 9,000 TEU.
44 Broad gauge railway track is inlaid on the deck of the railway ferries so that wagons can be easily rolled on and off between the ferry and 

on-dock railway tracks in the port.
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Some of the railway ferries accommodate a full 
trainload of 52–56 wagons but others only carry 
a half trainload of 32–34 wagons so that two ferry 
trips are needed. 

 •  high shipping rates and port tariffs. In spite 
of the limited quality of ports and shipping, 
Caspian Sea shipping rates and port tariffs at 
both Caspian and Black Sea ports (e.g., for 
handling) are high. Tariffs for Caspian Sea ports 
and shipping are also unpredictable and subject 
to frequent changes. The high tariffs reduce the 
competitiveness of Trans-Caspian multimodal 
corridors and will need to be corrected if traffic 
is to reach potential levels. The underlying 
causes of high tariffs are the monopolistic 
market conditions and lack of commercial 
orientation of state-owned port and shipping 
operators.45 These problems can be reduced 
by attracting more private shipping lines and 
port operators to compete within the market. 
This might have been difficult in the past because 
Trans-Caspian railway freight other than oil and 
petroleum products was small, but traffic is now 
growing quickly and containerization is rising. 
Container traffic at Baku and Alat rose from 
10,485 TEU in 2014 to 35,152 TEU in 2019 and 
40,345 TEU in 2020. 

 •  inefficient port logistics and train formation. 
For Trans-Caspian railway freight, a common 
source of additional traffic delays concerns 
logistical arrangements for discharge of arriving 
railway freight at the port and transfer to 
ships, and for transfer of freight from ships 
onto railway and assembly of the locomotive 
and rolling stock to form the departing train. 
Some of the existing port berths lack on-dock 
railway tracks or the on-dock tracks cannot 
accommodate a full train, which increases 
the time required for transhipment. 

45 The ports of Turkenbashy, Kuryk, Baku, and Alat are owned and managed by state-owned enterprises. Aktau port is now managed 
by the international ports operator, DP World. On the Black Sea, the Georgian ports of Batumi and Poti are also managed 
by the international port operators. In 2008, KazTransOil JSC, a subsidiary of Kazakhstan’s national oil and gas company, 
JSC NC KazMunaiGaz, acquired rights to exclusive control of the Batumi port. In 2010, APM Terminals acquired control of Poti port.

In the absence of container feeder services, 
Caspian ports have lacked specialized handling 
equipment for efficient transhipment of 
containers, although this should become 
available in future as part of the new container 
terminals at Alat, Kuryk, and Turkmenbashy. 
At Caspian Sea ports, oil and petroleum traffic 
is often given precedence over other traffic 
so tanker wagons are prioritized when loading 
vessels, which often results in other cargo having 
to wait several days for the next ship. It is also 
reported that there can be delays of 12–24 hours 
while port authorities and border agencies clear 
arriving ships for commencement of stevedoring 
whereas in other regions it is normal for ports to 
approve clearance based on advance exchange 
of information so that stevedoring can begin 
as soon as the ship has docked (Schoen and 
Gueriot 2015). A further cause of delays 
concerns inefficient arrangements for railway 
wagon and locomotive positioning, marshalling 
and train formation. Lack of container storage 
space leads to congestion and longer times for 
storing and fetching containers. Lack of sufficient 
numbers of railway tracks within the port slows 
the removal of empty wagons and formation of 
outbound trains. Weaknesses in coordination of 
railway services, together with periodic shortages 
of platform wagons and other specialized 
wagon types, lead to delays in the formation of 
trains after freight has crossed the Caspian Sea 
(Badambayeva et al. 2019). To reduce these 
problems the port and shipping operators need 
to improve coordination and develop improved 
services for Trans-Caspian railway freight, while 
governments need to encourage private logistics 
firms to introduce improved logistics services at 
the ports.
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 •  inefficient port handling and ship clearance 
procedures. The main Caspian Sea ports are 
still in the process of adjusting to serving larger 
volumes of railway freight, and improving port 
productivity and efficiency. This process can be 
augmented by attracting increased private sector 
involvement in providing logistics services. 

4. Overall logistics performance

Due to impediments to trade, the CAREC 
member countries generally rate poorly in terms 
of overall logistics performance. In 2018, most 
CAREC countries were placed in the bottom 
half of countries ranked by the World Bank’s 
logistics performance index ranking, while 
Afghanistan, Mongolia, Pakistan, Tajikistan, 
and Turkmenistan were in the bottom quartile. 

Among the major reasons for low logistics ranking 
were delays and costs for border clearance, lack of 
efficient routes for long-distance freight, poor quality 
of logistics and lack of tracking and tracing facilities. 
This is shown in Table 6.4. 

These overall impediments to trade are also reflected 
in the rankings of CAREC member countries for the 
Global Competitiveness Index prepared by the World 
Economic Forum (WEF), as shown in Table 6.5. 

To date, seven CAREC countries have ratified the 
Trade Facilitation Agreement developed by the 
World Trade Organization (WTO) (ADB 2019b). 
Improved implementation of the TFA and other trade 
facilitation measures, such as transit arrangements 
especially for landlocked countries, would help toward 
further expansion of trade in the CAREC region.

Table 6.4: logistics performance index Rank of CaReC member Countries  
and Comparator Countries, 2018 (1–160)

Country overall Customs infrastructure
international 

shipments

logistics 
Quality and 

Competence
Tracking 

and Tracing Timeliness
Afghanistan 160 158 158 152 158 159 153
PRC  26  31  20  18  27  27  27
Georgia 119  95 102 124 132 139 105
Kazakhstan  71  65  81  84  90  83  50
Kyrgyz Republic 108  55 103 138 114  99 106
Mongolia 130 127 135 117 140 152  93
Pakistan 122 139 121  97  89 136 136
Tajikistan 134 150 127 133 116 131 104
Turkmenistan 126 111 117 136 120 107 130
Uzbekistan  99 140  77 120  88  90  91
Russian Federation  75  97  61  96  71  97  66
Iran  64  71  63  79  62  85  60
Germany   1   1   1   4   1   2   3
India  44  40  52  44  42  38  52
Singapore   7   6   6  15   3   8   6
United States  14  10   7  23  16   6  19

CAREC = Central Asia Regional Economic Cooperation, PRC = People’s Republic of China.
Note: Data not available for Azerbaijan.
Source: World Bank 2021b.
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Table 6.5: global Competitiveness Rank of CaReC member Countries 
and Comparator Countries, 2019 (1–141)

Country overall
Transport 

Connectivity

Train 
Services 

efficiency

line 
Shipping 

Connectivity

Seaport 
Services 

efficiency
Trade 

openness

prevalence 
of non-tariff 

barriers
Trade 
Tariffs

Tariff 
Complexity

border 
Clearance 
efficiency

Azerbaijan  58  31 11  ...  25  60  25  93  61  82

PRC  28  24 24   1  52  71  60 123  45  31

Georgia  74  83 43 100  85  40  35   5 102  97

Kazakhstan  55  73 33  ...  99  79  62  56 104  64

Kyrgyz Rep.  96 129 77  ... 138 109 108  60 111  56

Mongolia 102 119 55  ... 137  48 114  58   5 120

Pakistan 120  69 47  49  70 138 115 139  49 128

Tajikistan 104 111 37  ... 139  80  96  78  55 134

Russian Fed.  43  49 17  43  47 116 103  57 109  99

Iran  99  82 52  41  87 139 119 141  81  71

Germany   2   7 16   7  18  15  31   7 113   1

India  68  28 30  25  49 131  66 134  87  41

Singapore   1   1  5   2   1   1   1   2   3   6

United States   2  12 12   8  23  14  33  38 110  10

CAREC = Central Asia Regional Economic Cooperation, PRC = People’s Republic of China.
Note: Data not available for Afghanistan, Turkmenistan, and Uzbekistan.
Source: WEF 2019.

C.  market feedback 
on railway market 
competitiveness

During field visits conducted in 2019 when preparing 
the railway sector assessments in CAREC member 
countries, short programs of interviews were 
conducted with freight shippers, freight receivers, 
freight intermediaries, truck companies, and trade 
associations to gain insights into market perceptions 
about use of railway for cross-border freight. 
The main findings are summarized below.

1. Feedback on railway competitiveness

While there are some variations between member 
countries, the findings of the interviews were fairly 
consistent across CAREC member countries. 

Interviewees considered railway to be most competitive 
for transport of bulk commodities, including minerals, 
coal, coke, cement, chemicals, and fertilizers. It is 
also competitive for liquid bulks if no pipelines are 
available. Railway was also preferred to road transport 
for out-of-gauge cargo and cargo that is unlikely to 
attract a backload. Railway can also be competitive for 
long-distance containerized traffic, although in many 
member countries the level of containerization remains 
low. The interview findings are summarized in Table 6.6. 

Except in some cases where container block train 
services are available, interviewees generally did 
not consider railway to be competitive for time 
sensitive cargo, high value cargo, and consumer 
goods. They also preferred to use trucks to transport 
perishables as they were considered more reliable 
and road transport operators were better at solving 
problems that may occur with refrigeration on route.
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Table 6.6: market feedback on Railway Competitiveness for different Traffic Types

if Competitive Traffic Type examples explanation of Rail Competitiveness

Railway is 
competitive

Minerals Ores and metals produced from local 
or foreign mines for use by domestic or 
export customers

Railway is efficient in handling bulk cargo, 
which often requires specialized equipment

Low value bulk 
commodities

Imports, exports and domestic traffic of coal, 
coke and cement, including supply of coal to 
thermal power stations

Railway has lower transport costs and less 
environmental degradation compared with 
use of trucks

Oil, petroleum 
products and 
natural gas

From oil field to refineries and refineries to 
distribution hubs, if no pipelines are available

For reasons of cost, safety and security, 
rail is the preferred mode for oil products 
and for crude oil on routes not served by 
a pipeline

Chemicals and 
fertilizers

Poisonous, flammable, corrosive cargo; 
fertilizers and chemicals using natural gas 
as feedstock

Railway has advantages for safety, security 
and environmental protection 

Project cargo, 
out-of-gauge cargo

Electricity generation and mining equipment Railway has advantages for moving extra 
heavy, over-dimension cargo

Cargo to locations 
where it is 
difficult to attract 
backhaul traffic

Cargo exports to some Central Asian countries Railway is more competitive if receivers 
have railway sidings and facilities for 
loading/unloading. Much containerized 
cargo is transloaded at port because ocean 
carriers are unwilling to provide containers 
to distant inland destinations with low 
prospects of attracting backloads. Shippers, 
receivers and freight forwarder do not have 
to manage empty containers when using 
railway wagons

Long-distance 
containerized traffic

Containerized imports, exports and 
transit traffic

PRC–Europe and PRC–Central Asia block 
train services offer fast, reliable, and 
secure transport

Railway is not 
competitive

Time sensitive cargo Goods to be displayed at trade exhibitions If exhibition date is missed, losses/damages 
are high

High value cargo Electronics, other high value manufactured 
goods, designer fashions

Driver teams are better at protecting cargo 
from theft

Oil, petroleum 
products and 
natural gas

From oil field to refineries and refineries to 
distribution hubs, if pipelines are available

Where available, pipelines are more 
efficient and secure than railway for 
transport of oil and natural gas

Small and medium 
sizes shipments of 
consumer products

Shipments requiring door-to-door service Road is generally less costly, faster and 
simpler to organize, especially for shorter 
trips (e.g., 100–300 km) and for origins and 
destinations far from the railway network

Perishables Imports of fresh produce Road is faster, more reliable (including 
real time tracking and tracing), and better 
at handling problems such as mechanical 
failure of refrigerated units

km = kilometer, PRC = People’s Republic of China.
Source: TA consultants.
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2.  Feedback on problems affecting 
railway competitiveness

The problems referred to by market participants help 
to explain why road freight has grown much more 
quickly than railway freight in most CAREC member 
countries, and why most shorter distance freight 
has switched from railway to road. In most cases, 
interviewees said they would like to use railway more 
but the quality and reliability of service was poor, 
it was often difficult to interface with the railways to 
arrange or receive freight consignments, railways were 
rarely willing to tailor their services and tariffs to meet 
client needs, and most railways were unable to offer 
a consolidated tariff and schedule for long-distance 
freight movements through multiple countries. 

The following problems were frequently cited:

 •  Road transport is widely available, dynamic, and 
highly competitive. In most member countries, 
trucks are widely available and there is considerable 
competition among truck operators as well as 
between trucks and railway. Using trucks is often 
less expensive, faster, and more flexible than 
using railway, and trucks can serve a much wider 
range of origins and destinations. Truck operators 
are flexible about pricing and adept at obtaining 
backloads to ensure roundtrip profitability.

 •  in some member countries the railway network 
only covers part of the territory. In Afghanistan, 
Mongolia, the Kyrgyz Republic, and Tajikistan the 
existing railway network is confined to a limited 
corridor or area of the country. Outside of this area, 
railway cannot compete with road transport. 

Obsolete wagon to truck transfer track in Tashkent, Uzbekistan (photo by TA consultants).
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 •  many railways suffer from overall shortages 
of wagons and shortages of specialized wagon 
types. Wagon shortages are a common cause 
of delay for railway freight. With the exception 
of IMAR, XUAR, and Kazakhstan, most of the 
CAREC railways continue to rely on aged wagons 
inherited from the FSU having invested too little 
in fleet renewal and expansion. Railways have 
also been slow to adjust their fleet composition in 
line with changing freight market requirements, 
for example by providing more platform wagons 
to carry containers. There are also seasonal 
shortages of wagons (e.g., for transportation of 
grain after harvest). 

 •  Customers were critical of the speed, 
punctuality, and reliability of railway freight. 
Customers have come to expect unforeseen 
delays when using railway freight, especially in 
countries where the infrastructure and rolling 
stock are aged. A single 20-foot container 
might be delayed for many days to pair up with 
another such container to fill a wagonload, and 
might then spend days being moved from one 
marshalling yard to another until a full train is 
assembled. Shippers and receivers preferred to 
use road transport except for bulk commodities 
that may be too costly or hazardous to transport 
by road.

 •  in some cases, prioritization of railway 
passenger services makes freight less 
competitive. In some CAREC railways, including 
in Pakistan and Uzbekistan, some passenger 
services are given priority over freight services 
which reduces average speeds for freight. 

 •  Railway terminals and logistics services are 
underdeveloped. Railways have been slow to 
recognize that their competitiveness depends 
not only on the operation of trains but also on 
having efficient railway terminals and logistics 
services to streamline multimodal transfers, 
cargo consolidation and distribution, and offer 
value-added services. Such facilities and services 
can be provided efficiently by the private sector. 

 •  Customers said it was difficult doing business 
with the railway. Many interviewees said it was 
hard to reach relevant railway staff to discuss 
freight needs. This was more of a problem for 
small and medium-sized customers than for 
large customers. The process of obtaining a price 
quotation and securing a wagon takes much 
longer than when arranging road transport. 
Some railways require prepayment of freight 
charges while road transport operators can 
accept payment upon delivery. In some cases, 
railways require customers to follow 
outdated, lengthy procedures when collecting 
incoming freight. 

 •  Railways are inflexible about service quality 
and pricing. Due to tariff regulation and 
lack of commercial orientation, many of the 
CAREC railways do not adjust their tariffs 
in line with market conditions (e.g., changes 
in road transport charges) or use adjustments 
in price and service enhancements as tools for 
improving competitiveness, attracting additional 
customers, and optimizing revenue. 

 •  The sales and marketing function of 
most CaReC railways is weak and passive. 
Having an effective sales and marketing is vital 
for attracting and retaining customers and 
improving railway profitability. However, most 
CAREC railways only have a few staff working 
on sales and marketing, and usually they act 
as passive “order-takers” instead of identifying 
commercial opportunities, building close working 
relationships with clients, and tailoring services 
and rates to meet client needs and optimize 
railway profitability.

 •  each CaReC railway has only limited control 
over the total price and service quality of 
long-distance cross-border freight services. 
Each railway’s tariff only covers a portion of 
the total journey distance. Often interline 
railways on route may cover a longer part 
of the journey and their tariffs therefore 
have more influence on total transport cost. 
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Railways need to strengthen their cooperation 
and coordination along international railway 
freight corridors with a view to improving and 
streamlining their joint commercial offering, 
addressing the main sources of inefficiency 
and delay, and establishing reliable tracking 
and tracing services over the full length of 
cross-border railway corridors. 

Many shippers, freight forwarders, and trucking 
companies said it would be difficult for railways 
to attract new sources of traffic until they 
have implemented far-reaching reforms to 
strengthen their commercial orientation. 
Although some CAREC railways were originally 
developed as commercial enterprises by private 
companies (Chapter 2), for many years they have 
all been run along bureaucratic lines as government 
departments or government-owned companies. 

Few CAREC railways operate their main business 
lines as separate entities or profit centers and most do 
not have modern commercial accounting systems to 
reliably measure the measure financial performance 
and ERP platforms to provide real-time information 
on the costs and revenues of each business line and 
support commercial decision-making. As a result, 
operational and investment decisions affecting 
the main business lines are not sufficiently guided 
by information about profitability and financial 
returns, and railways are unable to draw upon reliable 
information about service provision costs when they 
are setting the tariffs for particular services.
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railWaY FiNaNCial aND 
oPEratioNal PErForMaNCE

a. introduction
Drawing on the findings of the railway sector 
assessments conducted in each CAREC member 
country, this chapter discusses the financial and 
commercial orientation of the CAREC railways and 
benchmarks the operational performance of CAREC 
railways against leading railways from other regions.

b. financial performance
To be sustainable over the longer term, railways 
need both to earn enough revenue to cover their 
operating expenses, interest charges, and annual 
depreciation; and to generate reasonable levels of 
profits in order to pay dividends to shareholders and 
accumulate reserves to finance asset renewal and 
new investment. If annual financial performance falls 
short of this, railways need to improve their services 
and price competitiveness to attract additional 
traffic and revenue and streamline their staffing and 
reduce operating costs until satisfactory financial 
performance is achieved. If railways fail to make 
such adjustments, then over the medium and longer 
term they will be unable to finance replacement of 
their infrastructure and rolling stock assets when 
they reach the end of their useful economic lives. 
Eventually, most of the railway assets will be worn out, 
traffic carrying capacity will decline and train speed, 
service quality and reliability will deteriorate, while 
railway safety problems and accidents will increase,46 

and the only way to continue providing railway 
services will be to replace most of the assets—
which is quite similar in scope and cost to building a 
new railway.

For railways to be able to manage their financial 
performance and respond to associated problems 
and opportunities, they need modern commercial 
accounting systems to provide reliable, real time 
information about their financial performance. Three 
large and mid-sized CAREC railways—in Kazakhstan, 
Uzbekistan, and Georgia—maintain their accounts 
in accordance with IAS and IFRS, while Azerbaijan 
expects to do so once upgrading of its accounting 
system is completed. Use of these internationally-
recognized accounting standards helps to ensure 
the accounts adhere to sound accounting principles 
and standards, and also provides a common basis 
for comparing the financial performances of 
different railways. These railways previously used 
government cash-based accounting systems but 
changed to IAS and IFRS as part of efforts to improve 
their commercial orientation and comply with the 
requirements of MDBs and other external sources 
of financing.

The railways of IMAR and XUAR, Afghanistan, 
the Kyrgyz Republic, Mongolia, Pakistan, 
Tajikistan, and Turkmenistan do not follow IAS 
and IFRS. In most cases, they continue to use 
government cash-based accounting systems. 

46 Indications of such a situation include worn out track and sleepers, failing structures such as bridges and tunnels, obsolete signaling and 
communications, and shortage and poor condition of rolling stock.

7
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For railway businesses, these accounting systems 
have serious shortcomings that prevent them from 
reliably tracking financial performance: (i) income 
and expenses are only accounted for at the time of 
payment whereas commercial enterprises generally 
use accrual-based accounting that records income 
and expenses when services are performed, 
(ii) investment and recurrent expenditures are not 
distinguished, and (iii) depreciation is not considered. 
As a result, such systems may produce misleading 
results. By accounting for income and expenses at 
the time of payment they do not accurately record 
income and expenses for services performed within 
any given time period. By mixing capital and recurrent 
spending, they make it difficult to estimate returns on 
investment. By not allowing for annual depreciation 
charges and, in some instances, failing to account 
for interest payments, they omit major cost items 
that should be considered in calculating profitability, 
leading to significant overestimation of railway 
profitability.

A further problem associated with most of the 
railways that do not follow IFRS is lack of transparent 
disclosure of financial reports. Most only publish very 
limited information about their financial performance. 
This tends to mask some of the problems that 
need to be addressed and makes it more difficult 
for policy makers and railway management to take 
appropriate remedial actions to improve railway 
financial performance and sustainability.

Drawing upon the findings of the railway sector 
assessments conducted in each member country 
(ADB 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 
2021g; 2021h; 2021i; 2021j; 2021k), the recent 
financial performances of the CAREC railways are 
summarized in Table 7.1.

Table 7.1: Recent financial performance of CaReC Railways

Railway Type Railway financial performance Comments

Large railways with 
high traffic levels

China 
Railwaya

While revenues have grown steadily so have 
expenses. In 2016–2018, reported annual 
profits were very low—with an after-tax profit 
margin of less than 0.2% and an operating ratio 
of 1.1–1.2.b

Due to outstanding debt of CNY4.5 trillion, 
much of which was incurred to finance 
investment in the PRC’s high speed railway 
network, China Railway is highly leveraged, 
with a debt equity ratio of 65:35 in 2018, and 
annual debt service costs are high.

Kazakh 
Railways 

Group

High and growing traffic has contributed to 
strong revenue growth. During 2015–2018, 
the Kazakh Railways Group had a favorable 
annual operating margin of 8%–12% but 
profitability was low, with annual losses in 
2015 and 2018.

The railway group’s large debt is at least twice 
generally accepted norms, resulting in annual 
interest payments of 70%–80% of EBITDA.

Uzbekistan 
Railwaysc

Traffic and revenue rose steadily during 
2015–2018. In 2018, Uzbekistan Railways 
reported an after-tax profit of Som873 billion, 
with a favorable annual operating margin 
of 12%.c

Freight earnings have been constrained by 
the priority given to passenger services, yet in 
2018 passenger services only contributed 7% 
of railway operating revenue.
Following a 70% devaluation of the Som 
in 2019, the railway’s debt-equity ratio 
exceeds 1.0.

continued on next page
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continued on next page

Table 7.1: Continued

Railway Type Railway financial performance Comments

Mid-sized 
railways with 
moderate traffic

Azerbaijan 
Railways

During 2014–2018, Azerbaijan Railways’ 
freight traffic declined, annual revenue growth 
in most years was low, and expenses rose 
steadily. In each year, the railway incurred 
substantial losses, with the operating ratio 
rising from 1.02 to 1.29.b The railway is highly 
leveraged with a debt equity ratio of 1.3–3.4 
during 2015–2018.

Azerbaijan Railways needs to improve its 
services and marketing to attract more 
freight and to streamline its operations to 
reduce operating expenses in line with traffic 
levels served.
In 2018, passenger services only contributed 
4% of revenue. Passenger tariffs are too low to 
cover associated operating costs. 

Georgian 
Railway

During 2014–2018, Georgian Railway’s traffic 
declined, annual revenue growth in most years 
was low, and expenses rose steadily. This led 
to after-tax losses in 2015, 2017, and 2018. 
In 2019, there was a modest rise in traffic and 
financial performance was close to breakeven.

In 2017 and 2018, Georgian Railway incurred 
exceptional write-down expenses for the 
unsuccessful Tbilisi Bypass Project. 

Ulaanbaatar 
Railway, 

Mongoliac

Ulaanbaatar Railway does not follow IFRS and 
only releases limited financial information. 
Rough estimates suggest it may be operating 
at a very low profit margin for freight while 
passenger services are loss-making. Thus, 
even though traffic and revenues have grown 
rapidly, annual profits may be small and losses 
may be incurred in some years.c

A detailed assessment of Ulaanbaatar 
Railway’s financial statements would 
be needed to obtain a more reliable 
understanding of its financial performance.

Turkmen 
Railway 

Agencyc,d

Turkmen Railway Agency reported after-tax 
profits of TMT193 million in 2017 and 
TMT187 million in 2018. This did not consider 
depreciation and interest expenses which are 
usually substantial for railways.

A detailed assessment of the railway agency’s 
financial statements would be needed to 
obtain a more reliable understanding of its 
financial performance.

Small former 
branch lines with 
low traffic

Kyrgyz 
Railwaysc

Kyrgyz Railways reported an annual pre-tax 
profit of Som650 million in 2017 and 
Som572 million in 2018. After deduction 
of contributions to staff pensions and the 
state budget, there was only a small annual 
operating surplus in 2017 and a deficit 
in 2018. This calculation does not include 
depreciation and interest expenses which 
are substantial for railways. If IFRS was 
followed, it is likely losses would be recorded 
in these years.

To improve its financial performance, 
Kyrgyz Railways needs to attract more traffic, 
streamline staffing and operational expenses, 
and replace aged assets.
The government requires Kyrgyz Railways to 
pay 50% of annual net operating surplus after 
pension contributions as a contribution to 
the state budget. This reduces the surplus 
available for asset replacement.

Tajikistan 
Railwayc

Based on its annual revenues and expenses, 
Tajikistan Railway recorded a profit each year 
from 2014 to 2018. This did not consider 
depreciation and interest charges which are 
substantial for railways. In view of low traffic 
levels, if IFRS was followed it is likely the 
railway made losses in these years.

A detailed assessment of Tajikistan Railway’s 
financial statements would be needed to 
obtain a more reliable understanding of its 
financial performance.
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Table 7.1: Continued

Railway Type Railway financial performance Comments

Needing large 
investments to 
develop or renew 
the network

Pakistan 
Railwaysc

For the past three decades, Pakistan Railways 
has incurred annual losses in most years. 
Its audited profit and loss statements for 
2010/2011 to 2017/2018 reported losses 
in each year. In 2015/2016 to 2017/2018, 
the railway’s annual operating expenses were 
about twice its annual revenues. If IFRS was 
followed, it is likely the annual losses would be 
considerably higher.

Pakistan Railways has been unable to adjust 
its staffing and operating expenses in line with 
traffic and revenue levels. Staff costs including 
pension contributions have amounted to 
two-thirds of total operating expenses and 
exceed total operating revenues.
The railway has been unable to finance 
replacement of aged infrastructure and rolling 
stock which has significantly reduced its traffic 
carrying and revenue earning capacity.
Prioritization of loss-making passenger services 
has limited the amount of freight the railway 
can carry, further contributing to unprofitability.

Afghanistan 
Railway 

Authorityc

Based on its annual revenues and expenses, 
the Afghanistan Railway Authority recorded 
an annual pre-tax profit each year since 
commencing operations in 2012. This did not 
include the costs of depreciation and interest. 
If IFRS was followed, it is likely that annual 
profits would be much reduced.

A detailed assessment of Afghanistan 
Railway Authority financial statements 
would be needed to obtain a more reliable 
understanding of its financial performance.

CAREC = Central Asia Regional Economic Cooperation, CNY = yuan; EBITDA = earnings before interest, depreciation, and amortization; 
IFRS = International Financial Reporting Standards; IMAR = Inner Mongolia Autonomous Region; PRC = People’s Republic of China; 
TMT = Turkmen manats; XUAR = Xinjiang Uygur Autonomous Region.
a  Data only available for China Railway as a whole, not separately for its operations in IMAR and XUAR.
b  The operating ratio is defined as operating expense divided by operating revenue. Profitable and financially sustainable railways often have 

an operating ratio less than 0.7; if the ratio exceeds 1.0, operating revenues are insufficient to cover operating expenses and need to be 
supplemented with funds from other sources. 

c  Only limited data available on annual financial statements. 
d  Financial statements are not yet available for the new subsidiary company responsible for operation of freight and passenger services. 
Sources: ADB 2014; 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 2021g; 2021h; 2021i; 2021j; 2021k; Gotov 2014; Looney 1998; 
World Bank 1999.

Among the larger railways, the two that use IFRS—
Kazakhstan and Uzbekistan—have been 
operating at a small profit. While separate data 
was not available on the financial performance of 
China Railway (CR) within IMAR and XUAR, CR as a 
whole appears to have been operating at small profit. 
Among the mid-sized railways, Georgia which uses 
IFRS has been reporting annual losses for some 
years, as has Azerbaijan. The railways of Mongolia 
and Turkmenistan have reported small profits in 
recent years but if the calculations were corrected to 
fully account for depreciation and interest charges it 
is likely that profitability would be further reduced and 
losses would be reflected in some years. 

Each of the three large railways has benefitted 
from high and growing levels of freight traffic 
and freight revenue that should normally ensure 
profitability. However, these railways also have very 
large debts with high associated annual interest 
charges that will continue to limit profitability until 
they are paid off or restructured. CR’s outstanding 
debt of CNY4.5 trillion was mainly incurred for 
construction of the PRC’s high-speed passenger 
railway. Over the past two decades, Kazakh Railways 
incurred large debts to finance major investments 
within the government’s Nury Zhol programme, 
including construction of 2,500 km of new railway lines. 
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As a result, interest payments currently absorb 
70%–80% of Kazakh Railways’ earnings before 
interest, tax, depreciation, and amortization 
(EBITDA) (Moody’s Investor Service 2019). 
In the case of Uzbekistan Railways, large debts were 
incurred to build new links to restore former railway 
routes disrupted by the new national boundaries 
after 1991. Following devaluation of the Uzbek 
currency in 2019, Uzbekistan Railways’ debt–equity 
ratio has risen to more than 1.0.

Among the mid-sized railways, Azerbaijan Railways 
and Georgian Railway have been reporting annual 
losses following declines in oil and gas traffic using 
the CTC. In Georgia’s case, the railway also had to 
absorb a large capital writeoff for the unsuccessful 
Tbilisi Bypass Project. In the cases of Mongolia and 
Turkmenistan, high and growing levels of freight 
traffic should provide a basis for profitability. 

However, based on the limited financial information 
disclosed by these railways, they may be operating at 
borderline profitability or at a loss. In Mongolia’s case, 
difficulties arising from UBTZ’s shareholding structure 
have prevented UBTZ making investments needed to 
renew and upgrade its infrastructure and rolling stock, 
so it has had to try to serve high and growing traffic 
levels using assets that are mostly worn out, which 
has reduced efficiency, raised operating costs and 
reduced profit margins. 

Due to low freight turnover and relatively high staffing 
and overhead costs, it is likely that the two small 
former branch lines, together with Pakistan Railways, 
would report annual losses if their accounts were 
prepared using IFRS. Kyrgyz Railways and Tajikistan 
Railway report small profits in most years but 
these would be more than offset by additional 
costs if depreciation and interest were considered. 

Worn wooden railway sleepers in need of replacement, Kyrgyz Republic (photo by TA consultants).
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As a result of the deteriorated condition of its 
infrastructure and rolling stock assets, low levels of 
freight, and high levels of loss-making passenger 
traffic, Pakistan Railways has been reporting annual 
losses for many years. The actual levels of losses 
are likely to be considerably higher than reported as 
depreciation and interest are not fully reflected.

In Afghanistan, the railway is at an early stage 
of developing a national network and still uses 
a government cash-based accounting system. 
While the railway is still small, it has an opportunity 
to adopt IFRS and line of business separation to 
provide a reliable measure of financial performance 
and use this information to make informed decisions 
about how to achieve profitability and financial 
sustainability.

C. Commercial orientation
One of the main determinants of railway traffic level 
and profitability is the commercial orientation of 
the railway. A more commercial railway adjusts and 
grows its business to ensure financial sustainability 
and optimize profitability. It does this by knowing the 
market, building closer relations with present and 
potential customers, tailoring services to customer 
needs, regularly adjusting tariffs to optimize revenue 
in line with market conditions, understanding its 
cost structure for serving different market segments, 
periodically streamlining its operations to control 
costs, achieving high asset utilization, managing 
assets efficiently with timely replacement of assets 
when they become aged or in poor condition, and 
focusing new investment on profitable opportunities. 
The operational metrics used by a commercially 
oriented railway give added emphasis to measures of 
service profitability and asset utilization (e.g., asset 
turn velocity, train speed, service reliability, terminal 
dwell time).

Railways have three main types of costs: railway 
infrastructure costs, train operating costs, and 
corporate overhead costs. Railway infrastructure 
costs include the capital and maintenance costs for 
track, engineering structure (e.g., bridges, tunnels), 
signaling, communications systems power supply, 
and terminal infrastructure. Train operating costs 
include the costs of fuel or electricity, depreciation 
or leasing costs for locomotives and rolling stock, 
rolling stock maintenance, crews, terminal operations, 
and commercial costs (e.g., freight booking). 
Corporate overhead costs are mainly for railways 
headquarters functions such as the board, executive 
management, finance, sales and marketing, legal, 
security and personnel functions. In a well-run 
railway, infrastructure and train operating costs should 
account for the majority of operating costs, while 
corporate overhead costs should be relatively small. 

Due to their large needs for infrastructure and rolling 
stock, railways are capital intensive businesses with 
high fixed costs. As shown in Figure 7.1, reproduced 
from the World Bank’s Railway Reform Toolkit, 
typically about 70% of railway infrastructure costs are 
fixed and 30% are variable with traffic. In the case of 
train operating costs, the majority of costs are variable 
although there are also fixed costs for rolling stock and 
other train operation assets. Due to the influence of 
fixed costs, average unit costs for railway infrastructure 
and train operation are very high at low levels of traffic 
but decrease significantly at higher traffic levels.

While fixed costs for railway infrastructure and rolling 
stock are difficult to change once the infrastructure 
has been provided, they can be minimized by 
ensuring investments serve well-defined markets and 
are technically and financially feasible, competitively 
procured and well maintained; with timely renewal of 
infrastructure assets when aged or in poor condition. 
The variable cost portion of train operating costs can 
be adjusted in line with traffic levels. There is also 
scope to shift the average unit cost curve downward 
(Figure 7.1) by streamlining the approach to train 
operations. 
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Based on their financial performances, most of the 
large and mid-sized CAREC railways are operating at 
sufficient traffic levels to have realized economies of 
scale that bring down the average unit costs of railway 
infrastructure and train operations, making it possible 
to operate services more profitably. At the other 
extreme, the smaller former branch lines and Pakistan 
Railways have high fixed costs with comparatively 
low traffic levels, so their average unit costs for 
railway infrastructure and train operations are high, 
making it more difficult to operate services profitably. 
A further problem is that in spite of low traffic levels 
such railways have been reluctant to reduce their 
overall staffing levels in order to reduce costs and cut 
losses. In this way, some railway costs that should 
vary with traffic have become fixed in practice. 
Inflexibility on railway staffing is also a cause of skills 
gaps because railways need to periodically replace 
some of their aging operations staff with skilled 
younger workers and university graduates.

For a railway to have a commercial orientation, its 
shareholders need to provide it with a clear mandate 
to operate along commercial lines, and the railway 
organization needs to be structured around the major 
lines of business which should as much as possible 

operated as separate businesses. The railway also 
needs to build up a detailed real-time appreciation of 
market conditions and railway service provision costs 
in each of the market segments served. 

Among the CAREC railways, only Georgian Railway 
has been given a clear mandate to operate along 
commercial lines. While the government shareholders 
of other CAREC railways do encourage their railways 
to operate profitably, they often lack reliable 
information to measure profitability and provide 
a basis for setting business performance targets. 
As discussed below, government shareholders may 
also provide railways with other policy directions 
that conflict with the objective of operating along 
commercial lines. 

As their poor financial performances indicate, none of 
the CAREC railways currently has a strong commercial 
orientation. Among the large and mid-sized 
CAREC railways, there is growing appreciation of 
the need to become more commercially oriented. 
The railways of Kazakhstan, Uzbekistan, Azerbaijan, 
and Georgia have made progress toward establishing 
separate business units or subsidiaries to improve 
the management of their main lines of business 

Figure 7.1: how Railway infrastructure and Train operating Costs vary with Traffic levels
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such as freight services and passenger services 
and introducing IAS and IFRS to reliably measure 
financial performance. However, at present only 
Georgian Railway has an ERP platform to provide 
accurate real-time monitoring of the costs, revenues, 
and profitability of each of its main business lines. 
Without such information on the performance of 
each business line, it is difficult for the other large and 
mid-sized railways to determine tariff levels that will 
cover operating costs. Georgian Railway is also the 
only CAREC railway to have full discretion to adjust its 
tariffs to optimize revenue earning. Kazakh Railways 
can adjust tariffs for transit and containerized traffic, 
and for the wagon supply component of domestic, 
export, and import tariffs, but its tariffs for domestic, 
export, and import traffic are regulated and include 
substantial cross-subsidies that detract from business 
performance by attracting additional unprofitable 
traffic at artificially low freight rates and reducing 
profitable types of traffic by overcharging.

As discussed in Chapter 5, a further weakness among 
the large and mid-sized CAREC railways is weak 
customer orientation and inadequate attention 
to sales and marketing. Although these railways 
face competition from road transport and other 
international railway corridors, many customers find 
the railways poorly informed about market conditions, 
slow, inflexible, and bureaucratic. 

The other mid-sized and smaller railways—in 
Mongolia, Turkmenistan, the Kyrgyz Republic, 
Tajikistan, Pakistan, and Afghanistan—have made 
less progress in developing a commercial orientation. 
In most cases, the railway organization still has a 
non-commercial organization structure (Figure 3.2) 
that does not separate the main business lines and 
includes significant unprofitable non-core activities 
that divert attention and resources from the core 
activity of providing railway transport services. 

None of these railways has a commercial accounting 
system, and in most cases they continue to use 
government cash-based accounting systems that 
cannot accurately measure business performance. 
Railway tariffs remain highly regulated so that 
adjustment of tariffs in line with market conditions 
is seldom possible. The existing tariffs are also 
unduly complicated and incorporate large elements 
of cross-subsidy, including subsidy of loss-making 
passenger services by profitable freight services, and 
subsidy of freight commodities prioritized by the 
government on social grounds (e.g., domestic coal 
traffic) by charging higher tariffs for profitable freight 
commodities such as oil products.47

The major debts accumulated by some of the larger 
railways (Table 7.1) have made it more difficult to 
implement some aspects of railway commercial 
orientation. In the PRC, Kazakhstan, and Uzbekistan 
the total debt of the railway is so large that any default 
could be damaging for the country’s economy. 
In Kazakhstan, where the large network and very 
high traffic levels could support a competitive railway 
services market served by multiple railway operators, 
the opening of train operations to the private sector 
and further deregulating of tariffs have been delayed 
partly on account of concerns that Kazakh Railways 
might default on its debt if private operators “cherry 
picked” the most remunerative routes.

Another important issue for railway commercial 
orientation is the treatment of unprofitable passenger 
services. A railway operating along commercial 
lines should reduce and eventually discontinue any 
passenger services that are unprofitable. In practice, 
many CAREC governments have been reluctant to 
reduce passenger services and have instead required 
the railways to divert profits from freight operations 
to cross-subsidize passenger service losses. 

47 In the case of Mongolia, the railway tariff for domestic coal traffic—which accounted for 27% of freight volume in 2018—only covers an 
estimated 60% of operating costs. Passenger fares only cover an estimated 44% of operating costs (Gotov 2014).
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A well-documented example is Pakistan Railways, 
where loss-making passenger services have long been 
prioritized over freight. Since most of the railway 
capacity has been used for passenger services, 
Pakistan Railways has had to turn away profitable 
freight. These priorities resulted in Pakistan Railways 
incurring annual losses over most of the past 
three decades. 

In many countries, the solution to loss-making 
railway passenger services is to reduce such 
services—especially on routes where road transport 
now offers competitive passenger services. 
In instances, where the government requires 
continuation of loss-making railway passenger 
services, the international best practice solution is 
to establish a PSO to compensate the railway for 
losses on uneconomic passenger services required 
by the government. At present none of the CAREC 
railways has a PSO, although PSO proposals are under 
consideration in Georgia and Azerbaijan. 

d.  operational 
benchmarking

Drawing upon railway operational data obtained from 
the International Union of Railways (UIC),48 aspects 
of the operational performance of ten CAREC 
railways have been compared and benchmarked 
against leading railways from other regions 
(Germany, India, Russia, and North America).49 
In the case of the PRC, the data refers to CR as a 
whole since data for IMAR and XUAR is not available. 
In most cases the data refers to operational activities 
in 2017. In other cases, it refers to the most recent 
year for which data is available.

In terms of size of railway network (length of lines 
worked) and number of employees, the PRC has one 
of the world’s largest railway networks (67,280 km) 
and the largest railway staffing (1.8 million). 
The two other CAREC member countries with 
large railways—Kazakhstan and Uzbekistan—
together with Pakistan have relatively large railway 
networks (4,600–16,000 km) and railway staffing 
(64,000–130,000). Azerbaijan, Georgia, Mongolia, 
and Turkmenistan have mid-sized railway networks 
(1,800–4,000 km) and staffing (14,000–20,000). 
In the Kyrgyz Republic and Tajikistan, the railway 
networks are smaller (less than 700 km) as are 
staffing levels (4,500–5,500). This is shown in 
Figure 7.2.

Details of rolling stock fleets are shown in Figure 7.3. 
The PRC has the world’s second largest railway-owned 
wagon fleet and fourth largest fleet of diesel 
locomotives. This reflects very high railway traffic 
levels in the PRC and continuous investment 
in expansion and replacement of rolling stock. 
The fleets of other CAREC member countries are 
much smaller. Among the other large and mid-sized 
CAREC railways, fleet size is generally related to 
traffic levels. In Kazakhstan, the wagon fleet of 
Kazakh Railways understates the available wagon 
fleet since, following successful liberalization of 
wagon supply, private wagon suppliers in Kazakhstan 
now own more wagons than Kazakh Railways. 
Other large and mid-sized railways—including 
Uzbekistan, Azerbaijan, Georgia, Mongolia, and 
Turkmenistan—have relatively large fleets but the 
age of their fleets is high and much of the fleet is in 
poor condition with low availability (Table 3.3).

48 UIC is a representative organization of the international railway transport industry. Its membership is comprised of railway organizations 
and railway service providers. It has 204 members.

49 The UIC database consists of data self-reported by individual railway organizations. Afghanistan is not yet included in the UIC database.
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Figure 7.2: Comparison of Railway length and Staff Size 
of CaReC Railways and leading Railways in other Regions
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Figure 7.3: Comparison of Railway Rolling Stock fleet 
of CaReC Railways and leading Railways in other Regions
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Pakistan appears to have disproportionately large 
wagon and locomotive fleets but many of its rolling 
stock items are old and in poor condition, and about 
a quarter of wagons and diesel locomotives are 
considered unserviceable. While Pakistan reported 
having 455 diesel locomotives in 2017, other reports 
indicate that only 190 locomotives are in working 
condition at any time (Ministry of Railways 2019). 
Similarly, much of Pakistan’s wagon fleet is 
unserviceable as 60% of passenger coaches are 
aged at least 35 years and 81% of wagons are aged 
at least 40 years (Ministry of Railways and Pakistan 
Railways 2020). The railways of the Kyrgyz Republic 
and Tajikistan also face acute problems due to very 
old and unserviceable rolling stock fleets and rely to a 
significant extent on using other railways’ wagons on a 
rental basis.

As shown in Figure 7.4, the PRC has the world’s 
third largest railway freight turnover and the second 
highest passenger turnover. In 2017, PRC freight 
turnover was more than 10 times that of Kazakhstan, 
the CAREC member country with the next highest 
freight turnover; while PRC passenger turnover was 

more than 30 times that of Pakistan, the member 
country with the next highest passenger turnover. 
In the PRC, Kazakhstan, Uzbekistan, Mongolia, and 
Turkmenistan, freight turnover benefits from having 
long railway routes and associated high average freight 
haul distances. In Azerbaijan and Georgia, although 
average haul distances along the CTC are also high, 
freight turnover has fallen due to declines in traffic 
volume caused mainly by oil and gas traffic diverting 
to pipelines. In the Kyrgyz Republic and Tajikistan, 
freight turnover is very low. Freight volume has 
declined after the collapse of the FSU and the small 
size of the railway network ensures that average haul 
distances and freight turnover are low. In the case 
of Pakistan, freight turnover is exceptionally low 
when compared with other railways with large railway 
networks. This reflects overall railway capacity 
bottlenecks having operated the railway at a loss 
for several decades and been unable to finance 
necessary asset renewal. This is a consequence of the 
government’s longstanding prioritization of passenger 
services over freight even though passenger services 
are loss-making and freight is profitable.

Figure 7.4: annual Railway freight and passenger Traffic levels 
of CaReC Railways and leading Railways in other Regions
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Among the world’s leading railways, asset utilization 
is a key performance metric. Successful railways 
ensure their main infrastructure and rolling 
stock assets are in good condition and in use to 
transport revenue-earning traffic most of the time. 
Several asset utilization measures are examined in 
Figures 7.5 and 7.6. 

Track density measures the intensity of track 
utilization in terms of combined passenger and freight 
traffic turnover per km of railway track. Higher track 
density generally arises when traffic volumes and 
average haulage distances are high. Sustained rises 
in track density may lead to bottlenecks making 
it necessary to invest in additional capacity on 
some routes—for example by increasing train 
speeds, adding passing loops and double-tracking. 
As Figure 7.5 shows, traffic density in the PRC is 
higher than in other comparator countries, and much 
higher than in other CAREC member countries. 

50 During 2007–2018, railway freight turnover increased at average annual rate of 3.2% in Kazakhstan (ADB 2021e).

This is due to very high traffic levels, and points 
to the need to further expand capacity on more 
congested routes. 

Kazakhstan has the second-highest track density 
among CAREC member countries. This is mainly 
the result of sustained growth in freight traffic, as 
discussed in Chapter 4.50 Since Kazakhstan’s railway 
network is mainly single-track, high traffic density 
provides an indication that investments to reduce 
bottlenecks are needed on some routes. It is notable 
that track density in Uzbekistan is only about a third 
of the level in Kazakhstan. One of the reasons is that 
until now most of Uzbekistan’s international traffic to 
and from the Russian Federation and the Caspian Sea 
is routed via Sarygash and Arys to connect with the 
TITR or Northern Trans-Asian Corridor (Figure 2.3). 
Using the present routing the average haul distance 
in Uzbekistan is much lower than if traffic used 
Uzbekistan’s Northwestern Corridor, as it did prior to 
the collapse of the FSU.

Figure 7.5: Comparison of Railway Track and Staff productivity 
of CaReC Railways and leading Railways in other Regions
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Figure 7.6: Comparison of locomotive and wagon productivity 
of CaReC Railways and leading Railways in other Regions
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The traffic density of the other CAREC railways is 
lower, except in Mongolia where the capacity of the 
existing railway line is reaching saturation as a result of 
rapid growth in export, import, and transit traffic and 
lack of investment in renewal and upgrading of track 
infrastructure. In the cases of the Kyrgyz Republic 
and Tajikistan, low track density is mainly due to 
low freight volume and low average haul distance. 
These countries face a vicious cycle of low traffic, 
low earnings, underinvestment in asset renewal and 
upgrading, deteriorating asset condition, and reduced 
train speeds and reliability that leads to further 
reduction in railway competitiveness and further 
reduction in freight traffic. 

Staff productivity measures traffic turnover per 
staff member. Kazakhstan has the highest staff 
productivity among CAREC member countries. 
This is due to very high traffic volume and 
long average haul distances, and may also reflect 
progress in strengthening the commercial orientation 
and efficiency of Kazakh Railways, notably as 
a result of changing from an integrated railway 

model to a holding company with the main lines 
of business separated into subsidiary companies 
(Table 3.6). Staff productivity in the PRC is slightly 
lower than in Kazakhstan but multiple times 
higher than in other CAREC member countries. 
While for most operational indicators the PRC 
generally ranks close to leading railways in other 
regions, its staff productivity is substantially lower 
than in North America and the Russian Federation 
which may indicate a degree of overstaffing. 
Among the other CAREC member countries—
including Georgia, Azerbaijan, the Kyrgyz Republic, 
Pakistan, and Tajikistan—staff productivity is much 
lower. This generally reflects low and declining traffic 
levels together with failure to adjust staffing levels in 
line with traffic. 

A further set of productivity indicators consider 
rolling stock asset utilization. These are shown in 
Figure 7.6. Wagon productivity measures freight 
traffic turnover per railway owned-wagon while 
locomotive productivity measures combined freight 
and passenger traffic turnover per locomotive. 
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The wagon and locomotive productivity levels of 
each of the large CAREC railways and Mongolia are 
comparable with leading railways in other regions. 
This is partly due to the high traffic levels on 
these railways, and partly because many of 
the CAREC railways have been operating with 
undersized fleets of serviceable rolling stock renewal. 
It should be noted that wagon productivity for 
Kazakhstan is overestimated as the UIC database 
only includes wagons owned by Kazakh Railways 
whereas privately supplied wagons now account 
for the majority of wagons in use in the country. 
Among the CAREC railways with low or declining 
traffic levels—including Azerbaijan, Georgia, 
the Kyrgyz Republic, and Tajikistan—wagon and 
locomotive productivity are much lower.

In Pakistan, a further reason for low wagon productivity 
is that Pakistan Railways has kept freight traffic low 
in order to accommodate more passenger services. 
Pakistan’s locomotive productivity, which takes into 
account both freight and passenger traffic levels, 
is closer to the levels of larger CAREC railways as 
passenger traffic levels in Pakistan are relatively high. 

Unfortunately, until Pakistan Railways changes 
its traffic mix in favor of freight, improvements 
in locomotive productivity may cause further 
deterioration in financial performance. 

Most of the CAREC railways have aged rolling 
stock fleets that include many items that are either 
unserviceable or require frequent maintenance, 
so their available rolling stock fleets are smaller 
than self-reported to UIC. While these railways 
have made commendable efforts to try to maintain 
throughput levels in spite of having inadequate 
rolling stock fleets, their relatively high wagon and 
locomotive productivity should be interpreted as a 
warning signal that traffic capacity is at risk unless the 
railways increase their investment in replacement and 
expansion of rolling stock, and improve the efficiency 
of rolling stock maintenance.
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a. introduction
Railways play a major role in transport in CAREC 
member countries. Historically, they were the main 
transport mode for long-distance freight. When the 
FSU collapsed in 1991, railway freight in the seven 
member countries that had been part of the FSU 
declined sharply but later traffic levels gradually 
recovered in most of these countries. Compared with 
the past, railways now face more intense competition 
from road transport and other railway corridors. 
This has narrowed profit margins and led to most 
CAREC railways operating at a loss. As a result, most of 
the mid-sized and smaller CAREC railways have been 
unable to finance their full requirements for renewal 
and upgrading of infrastructure and rolling stock assets 
at the end of their useful economic lives. In some 
cases, this has led to capacity bottlenecks, declines 
in service quality, and reduction in traffic carrying 
capacity. The largest CAREC railways have made large 
investments in railway infrastructure and rolling stock, 
but the associated costs of debt servicing have resulted 
in low levels of profitability in spite of high freight 
turnover. To be financially sustainable in future, each 
of the CAREC railways therefore needs to find ways to 
increase profitability and improve profit margins. 

While insufficient investment can be cited as 
an immediate cause of such problems, the main 
underlying cause is that most of the railways 
have not been operated on a commercial basis. 
A railway operating along commercial lines would 
choose investments and operational practices (e.g., 
service quality, pricing, staffing, cost control) based 
on their expected contribution to profitability and 

growth, and would adopt an organization structure 
that separates the main lines of business, such as 
freight transport services and passenger transport 
services, so that they can each be managed as profit 
centers or businesses. 

This chapter examines options for CAREC 
member countries to improve their commercial 
orientation of their railways. These include reforms 
of sector institutional arrangements and railway 
organization structure, and introduction of improved 
commercial practices. 

b.  Railway sector 
institutional and 
organizational 
arrangements

1.  Starting point for commercialization 
and reform

As discussed in Chapter 3, in nine of the eleven 
CAREC member countries the institutional 
arrangements for the railway sector are still based on 
the integrated railway model (Table 3.6). The railway 
organization has the legal form of a government 
department, SOE, or government-owned company. 
Railway infrastructure and operations are a single 
vertically-integrated business with a monopoly or 
near-monopoly over most aspects of railway service 
provision. To protect against monopoly pricing, 
the government regulates railway tariffs rather than 
allowing them to be determined by the market.
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In most member countries that have an integrated 
railway, the railway still uses outdated non-IFRS 
accounting systems that cannot provide the 
financial information needed to guide commercial 
decision-making. Often based on government 
cash-based accounting, these systems produce 
misleading measures of financial performance. 
Contrary to internationally-accepted accounting 
principles, they may omit significant cost items such 
as depreciation and interest, and do not provide 
for regular revaluation of assets. They also cannot 
separately distinguish the performance of each 
main business line. Due to government ownership, 
most of the railways have to pursue additional policy 
objectives set by the government that may conflict 
with their commercial objectives. For example, some 
railways have been required to maintain railway 
staffing levels even after sustained falls in traffic. 
Some have been required to continue operating 
loss-making passenger services even though sound 
commercial practice would reduce or discontinue 
such services or adjust the service offering, pricing, 
and operating cost until the services become 
profitable. Some railways are also required to make 
annual financial contributions to the government 
budget, even when the railway is operating at a loss.

Recognizing the limitations of this approach, two of 
the countries with large CAREC railways—Kazakhstan 
and Uzbekistan—have been transitioning to the 
holding company model. Their main business 
lines (e.g., freight services, passenger services) are 
operated as profit centers or separate subsidiary 
companies. However, neither railway has yet 
established an ERP to accurately monitor the financial 
performance of each business line and to monitor the 
provision cost of each main service so that this can 
provide a minimum threshold when setting tariffs. 

As the freight markets in Kazakhstan and Uzbekistan 
are large and could support competition among 
multiple operators, there is also potential to introduce 
the separated railway model. This could improve 
service quality and reduce prices by establishing 

competition among multiple TOCs, and attract 
additional private investment in railways thereby 
reducing the financing burden for the public sector. 
However, until now, the two governments have 
been cautious about adopting the separated railway 
model. One concern is that competition from private 
railway operators might reduce the capacity of the 
railways to service their large debts—for example, 
if private railway operators “cherry picked” the most 
remunerative services. Another concern is that the 
legal and regulatory framework would need to be 
updated to better define the responsibilities of railway 
operators and other market participants. 

Most of the other member countries with large and 
mid-sized railways—including the PRC, Georgia, 
Mongolia (MTZ only), and Turkmenistan—are also 
in the process of transitioning from the integrated 
railway model to the holding company model. 
Georgian Railway has made most progress, having 
established strategic business units for freight 
operations, passenger operations and infrastructure, 
as well as subsidiary companies responsible for 
specialized business activities such as property, 
logistics, and terminals. It has also established a 
modern IFRS-compliant commercial accounting 
system and ERP, making it possible to distinguish 
the financial performance of each of the main lines 
of businesses and monitor service provision costs. 
Through ongoing institutional reform initiatives, 
Azerbaijan may also be ready to begin transitioning 
from the integrated railway model to the holding 
company model.

The Kyrgyz Republic, Pakistan, and Tajikistan have 
made less progress strengthening railway sector 
institutional arrangements. Through the present TA 
project, the Kyrgyz Republic and Tajikistan are due 
to receive advisory support to assist in preparing 
proposals for railway commercialization and reform. 
Pakistan has prepared several previous studies of 
sector reform needs and business strategies but 
until now has not made significant changes in sector 
institutional arrangements.
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2.  Framework for improving railway sector 
institutional arrangements

The World Bank’s Railway Reform Toolkit provides a 
useful general framework for considering options for 
railway sector reform. Its menu of reform options is 
summarized in Table 8.1. Options 1–3 are needed 
in all cases. If a government intends to retain public 
ownership and management of railway infrastructure, 
eight reform options are suggested (Options 1–8). 
If it is prepared to privatize the railway network, 
seven reform options are suggested (Options 1–3 
and 9–12). The options are sequenced in order of 
increased industry diversification, contestability, and 
private sector participation, but option definition 
and sequencing can be modified to suit country 
circumstances (World Bank 2017).

Option 1 is an essential starting point both for 
commercialization and to prepare sector institutions 
for further reforms. It involves commercializing 
the existing integrated railway by separating it from 
government policy and regulatory functions; 
establishing it as an SOE or public company; and 
implementing a series of foundational steps to 
improve its commercial orientation—including 
selection of well-qualified board members and 
management, making management accountable for 
short and medium-term business targets, adjusting 
business management structures in line with markets, 
liberalizing railway pricing, adopting internationally 
recognized commercial accounting and auditing 
standards, and establishing a PSO mechanism to 
compensate for being required to operate passenger 
services on loss-making routes.

Passenger train, Turkmenistan (photo by Ko Sakamoto).
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Table 8.1: General Options for Reform of Railway Sector Institutional Arrangements

Option Comment

Options suggested irrespective of public or private ownership and management of the railway infrastructure network

 1.  Commercialize existing integrated railway 
by separating it from government policy 
and regulatory functions and establishing 
as SOE or public company

To succeed, this should be supported by foundational actions, such as
 • create professional and independent board of directors
 • select management on merit
 • increase management accountability using short- and medium-term business 

planning targets
 • create business management structures geared to markets and focusing on 

core functions
 • allowing greater freedom of pricing
 • use internationally recognized commercial accounting and auditing standards
 • establish PSO mechanism

 2.  Horizontally separate local passenger 
services and rail freight to support policy 
decentralization and devolve funding 
responsibility to subnational authorities

Devolves responsibility and accountability to communities with the greatest stake 
in providing branch line services (especially passenger services) and finding the 
resources to sustain them

 3.  The government or local authority 
offers concession or franchise through 
competitive bidding for delivery of local 
passenger services and rail freight

Concession should be re-bid periodically to ensure competition

Assuming the government intends to retain public ownership and management of the railway infrastructure network

 4.  The government adopts a policy of 
separating railway freight services into an 
independent commercial public company

 • If passenger services are substantial, freight services are separated from passenger 
services, with freight staff and freight train operating assets transferred into a 
new freight TOC with separate accounts, board of directors, and shareholders—
independent of other parts of the railway business. The freight company is 
operated under a network access contract with the vertically-integrated public 
passenger railway company.

 • If passenger services are not substantial, they are separated from freight services 
and the passenger TOC is operated under a network access contract with the 
vertically-integrated public freight railway company.

 5.  The government privatizes the separated 
railway freight company, partially or wholly 
(e.g., IPO, trade sale, concession)

 • This is compatible with continued public ownership and control if national 
capacity is sufficient to offer and regulate the public railway network.

 • It may be better to initially privatize the freight operator on an exclusive basis 
allowing the company to prepare to compete for traffic before implementing a 
policy of granting track access rights to attract competing freight operators.

 • Privatization on an exclusive basis may be justified if market size is too small to 
support competition among multiple operators.

continued on next page

Options 2 and 3 involve separation of local passenger 
and freight services (e.g., branch line services) to 
become the responsibility of subnational authorities 
or be concessioned or franchised to private TOCs. 
Often local passenger and freight services are 
difficult for a national railway to operate profitably 
whereas small local operators can sometimes do so. 

By separating these marginal services, the national 
railway is able to improve its financial performance 
and focus its effort on core activities, notably 
long-distance freight. 
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Options 4–5 entail separating freight into an 
independent commercial public company that 
might later be privatized. If there are substantial 
passenger services, responsibilities for railway 
infrastructure and passenger operations could be 
vested in a vertically-integrated public passenger 
railway company that would grant the freight TOC 
access to the network through a network access 
contract. If there are few passenger services, it is 
better to separate or privatize passenger services and 
establish a vertically-integrated public freight railway 
company responsible for both infrastructure and 
freight operations.

Options 6–8 involve further deepening of reform. 
Option 6 would grant access rights to private freight 
TOCs to compete within the railway freight market 
if it is large enough to support multiple TOCs. 
The risk of private TOCs “cherry picking” the most 
remunerative routes can be mitigated by first 
privatizing the separated public freight TOC and then 
introducing competition. Option 7 entails vertical 
separation of railway infrastructure from all TOCs to 
make track access arrangements more independent, 
fair and transparent. Option 8 seeks to optimize 
the level of competition by introducing private 
competition for inter-city passenger train services. 
This may involve franchising or concessioning as a 
single operation, by region or by corridor.

Table 8.1: Continued

option Comment

 6.  Introduce a degree of competition in the 
railway freight market through specific or 
general track access rights for qualified 
private freight train operating companies

 • If the freight market is large, this option offers the benefit of direct market 
competition. If not, it can lead to uneconomic market fragmentation.

 • Private operators could “cherry pick” profitable operations, leaving the public 
railway freight operator with a financially unsustainable traffic mix, but the 
government can sell its “cherries” before operators “pick” them if it privatizes the 
railway company (Option 5) before introducing railway freight competition.

 7.  Vertically separate national railway 
infrastructure from all the entities offering 
train services

 • Requires prior separation of local passenger services and railway freight, and 
corporate separation of inter-city passenger services into one or more inter-city 
train operating companies. 

 • Having a free-standing railway network company is not essential for implementing 
track access arrangements but may offer a more independent and neutral 
framework to ensure fair and transparent track access

 8.  Further extend competition and 
private participation

Privatize inter-city passenger train operations through franchise or concession—
as a single operation, by region, or by corridor

alternatives to options 4–8 if the government is prepared to privatize the railway infrastructure network

 9.  Government creates vertically integrated 
freight company as the core railway entity

This implies separating any intercity train operating services into an independent 
state-owned enterprise or company that would then operate on the predominantly 
freight network under a network access contract.

10.  Government partly or wholly privatizes 
the vertically integrated freight company 
(e.g., IPO, trade sale, concession)

In countries with large freight markets, the national freight company could be divided 
into smaller regional freight concessions.

11.  Government offers concessions to private 
operators for inter-city passenger services

Alternatively, the state may offer or require the private freight company to assume 
responsibility for managing the inter-city passenger services under a government 
contract, accompanied by contractual compensation payments to cover any losses.

12.  Government introduces freight competition Granting of track access rights for qualified private freight TOCs

IPO = initial public offering, PSO = public service obligation, SOE = state-owned enterprise, TOC = train operating company.
Sources: World Bank 2017; TA Consultants.
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Options 9–12 provide alternate steps if the 
government is prepared to privatize the railway 
network. These involve creating a vertically integrated 
public freight company and separating off intercity 
passenger services; partly or wholly privatizing that 
company; concessioning private inter-city passenger 
services to private passenger TOCs; and granting 
track access rights to additional freight TOCs 
depending on freight market size. 

3.  Current status of railway sector 
institutional reform

In CAREC member countries, progress in relation 
to these various reform options has been mainly 
confined to aspects of Option 1. This reflects both 
the difficulty associated with implementing railway 
institutional reforms and limited appetite from 
CAREC governments.

Georgia has made most progress implementing 
reform options, having corporatized the railway and 
transitioned toward a holding company structure 
with separate units responsible for the main lines 
of business. It has also implemented many of the 
foundational reform tasks of Option 1, including 
with respect to the accounting system, liberalizing 
tariffs, professionalizing board membership 
and management, and using short and medium 
target business targets, although it still has no 
PSO mechanism. 

The CAREC member countries with large 
railways have also implemented some of the 
structural changes envisaged by Option 1 through 
corporatization or creating a holding company 
structure, but none have completed all the 
foundational tasks, such as introducing a modern 
commercial accounting system, liberalizing tariffs 
and introducing a PSO. Some countries have also 
implemented limited aspects of Options 2–3. 

The PRC has corporatized CR and separated it 
from policy and regulation. It has also permitted 
vertically-integrated provincial and other subnational 
entities, and some companies, to operate 
local railways. The Shenhua railway network, 
operated by the Shenhua Group, a large coal SOE, 
is a notable example. Kazakhstan and Uzbekistan 
have corporatized their railways and then transitioned 
toward a holding company model. Kazakhstan has 
also successfully introduced private sector provision 
of rolling stock and is also implementing a pilot project 
that permits a small number of private companies to 
conduct freight operations on branch lines. 

In Mongolia, the government has been unable 
to reform UBTZ due to the problems with its 
shareholding structure. However, Mongolia’s railway 
law allows for private ownership and operation of 
railways and for private operators to have access 
to railway infrastructure. MTZ is also encouraging 
the private sector to develop new private and joint 
venture railway projects. This could eventually 
create competition among multiple operators in 
Mongolia, whether the railway infrastructure is 
owned by the government (Options 4–8) or privately 
(Options 9–12). A comparable opportunity may 
eventually be available to Afghanistan if it succeeds in 
attracting the private sector to develop and operate 
parts of its proposed ring-railway network. 

Most of the other CAREC member countries have 
only made limited initial steps toward railway reform. 
Some areas of recent progress include (i) Azerbaijan’s 
ongoing reform program is addressing foundational 
tasks of Option 1 that will make it easier to implement 
structural reforms in future, (ii) Turkmenistan recently 
began to transition toward the holding company 
model, and (iii) Tajikistan has permitted some small 
privately-operated branch lines. 



112
THE SITUATION OF RAILWAYS IN CAREC COUNTRIES AND OPPORTUNITIES  
FOR INVESTMENT, COMMERCIALIZATION AND REFORM

51 Unless a gauge change is required.

4.  Longer term potential for 
railway sector institutional reform

In member countries with large railway freight or 
passenger markets, and some of those with mid-sized 
markets, the size of the market is sufficient to 
eventually support competition among multiple 
TOCs. Competition could improve railway efficiency 
and attract private investment financing to the 
sector. For countries that prefer to retain public 
ownership and control of the railway infrastructure 
network, some or all of Options 4–8 may be feasible. 
For countries that are prepared to privatize the railway 
infrastructure network, some or all of Options 9–12 
may be feasible.

In the other member countries, the railway 
market may currently be too small to support the 
introduction of multiple operators. However, 
implementation of Options 1–3 would improve the 
commercial orientation of the railway and remove 
some unprofitable local services. For countries that 
prefer to retain public ownership and control of the 
railway infrastructure network, Options 4–5 may be 
feasible. For countries that are prepared to privatize 
the railway infrastructure network, Options 9–10 may 
be feasible.

A further longer term option is for some or all CAREC 
member countries to integrate their railway markets 
by allowing qualified TOCs to operate across borders 
and establish competition among regional TOCs. 
In practice, due to differences in railway gauge, 
signalling systems, technical standards, railway laws 
and regulations and political considerations, this 
option may only be possible for smaller groups of 
countries whose railways are sufficiently compatible. 
If implemented, it would simplify train operations 
by removing the need to change locomotive51 and 
train crew at the border, and improve efficiency 

through competition. Risks that the present national 
railway monopolies would become subregional 
national railway oligopolies could be mitigated by 
attracting competition from capable private TOCs. 
Such changes could help toward restoring the 
competitiveness of some of the region’s major railway 
corridors, especially those disrupted by the new 
borders introduced in 1991. Participating countries 
would need to agree a common basis for track access 
arrangements and charges, and prepare their public or 
private TOCs for competition in the regional market. 
It might be possible to begin by integrating the railway 
markets of 2–3 contiguous member countries, with 
a view to inviting additional countries to join at a 
later stage. 

5.  Options for railway sector institutional 
reform in the short and medium term

Opportunities for strengthening railway sector 
institutional arrangements that may be achievable 
in the short term and medium term are summarized 
in Table 8.2. In the short term, all member countries 
can address the foundational tasks of Option 1, 
which are prerequisites for improving commercial 
orientation and building blocks for possible structural 
reforms, and potentially also Options 2–3. 
Member countries that currently have an integrated 
railway can improve its commercial orientation 
by transitioning to a holding company model. 
In the medium term, member countries that have 
large freight markets could further raise railway 
efficiency and attract private capital to the sector 
if they adopted a separated railway model allowing 
competition among multiple railway service providers 
with the public interest protected by an independent 
regulator. These countries include the PRC, 
Kazakhstan, Uzbekistan, Mongolia, and Pakistan 
if ML1 is renewed and upgraded. 
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Table 8.2: opportunities to improve Railway Sector institutional arrangements 
in CaReC member Countries over the Short and medium Term

Railway institutional model

Railway Type Country
integrated 

Railway
holding 

Company
Separated 

Railway Comment

Large railways 
with high 
traffic levels

PRC, IMAR, 
and XUAR 

regions

Further implementation of holding company model can improve 
commercial orientation of business lines. The large market could 
support a separated railway with competition among multiple operators 
and rolling stock providers overseen by an independent regulator.

Kazakhstan The large market could support a separated railway with competition 
among multiple operators and rolling stock providers overseen by an 
independent regulator. Existing large debt may first need to be reduced 
or restructured.

Uzbekistan The large market could support a separated railway with competition 
among multiple operators and rolling stock providers overseen by an 
independent regulator.

Mid-sized 
railways with 
moderate 
traffic

Azerbaijan Through ongoing reforms can establish holding company model. 
Unless decline in traffic is reversed, the market may be too small to 
support a separated railway.

Georgia With IFRS accounting system and ERP system in place, it is 
possible to complete the transition to a holding company model 
(e.g., by transforming business units into subsidiary companies). 
Unless decline in traffic is reversed, the market may be too small to 
support a separated railway.

Mongolia While UBTZ ownership structure makes it difficult to reform, the 
government and private mining companies are developing new railways 
through MTZ that can compete for traffic within a separated railway 
model with an independent regulator.

Turkmenistan Can build upon recent establishing of passenger and freight services 
subsidiary in order to fully implement the holding company model. 
There may be scope to introduce private operators overseen by an 
independent regulator.

Small former 
branch lines 
with low traffic

Kyrgyz 
Republic

Scope to develop holding company model but small market size may 
limit scope to become a fully separated railway.

Tajikistan Scope to develop holding company model but small market size may 
limit scope to become a fully separated railway.

Needing large 
investments 
to develop 
or renew the 
network

Pakistan After failure of integrated railway model, change to holding company 
model is needed. In the medium term, if ML1 is renewed and 
upgraded, freight carrying capacity will rise considerably making it 
possible to adopt the separated railway model with competition among 
multiple operators overseen by an independent regulator.

Afghanistan ‡ In short term, holding company model can strengthen commercial 
orientation. In medium term, if network is significantly expanded by 
mining or joint venture railways, a separated railway model with an 
independent regulator should be established.

CAREC = Central Asia Regional Economic Cooperation, ERP = enterprise resource planning, IFRS = International Financial Reporting Standard, 
IMAR = Inner Mongolia Autonomous Region, ML1 = Main Line 1 (Pakistan), MTZ = Mongolia Railway Joint Stock Company, PRC = People’s Republic 
of China, UBTZ = Ulaanbaatar Railway, XUAR = Xinjiang Uygur Autonomous Region.
‡  If Afghanistan is able to complete major sections of its proposed ring-railway, it could also have potential to introduce a separated railway model 

over the medium-to-long term. 
 = model best characterizing existing situation,  = achievable in short term,  = achievable in medium term.

Sources: TA consultant; Wolff 2011.
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C.  priority tasks for 
railway sector 
institutional reform 
in the short and 
medium term

The preferred model for railway sector institutional 
arrangements will vary depending on country 
circumstances, but each CAREC member country 
can improve railway efficiency, competitiveness, 
and financial performance by implementing various 
priority tasks to strengthen commercial orientation. 
Most of these tasks are foundational requirements for 
all modern, commercial railways, and generally need 
to be in place before attempting more ambitious types 
of sector reforms. Priority tasks are discussed below.

1. Accounting system

If railways are to strengthen their commercial 
orientation, they need reliable, transparent, 
real-time information about their costs, revenues, 
and financial performance. Most CAREC railways 
currently use accounting systems that do not follow 
internationally recognized commercial standards 
and cannot accurately measure true financial 
performance or separate the financial performance 
of each main business activity. A first step toward 
commercialization is therefore to introduce a 
modern, commercial accounting system that meets 
internationally-recognized accounting standards, and 
build up staff expertise in operating the system and 
using it to analyze railway performance. This is a major 
undertaking that will take several years to implement 
and requires strong support from management.

By allocating all railway overheads and shared costs to 
each of the main lines of business and cost centers, 
a commercial accounting system can create an 
accounting separation of the main lines of business 
(e.g., infrastructure, freight services, passenger 
services) and produce virtual financial statements for 

each one. This helps to identify all of the costs and 
revenues of each business line, and provides a basis 
for operating each business line on a cost-covering 
basis. The cost drivers and revenue sources of each 
business line can be identified, making it possible 
to gain insights on how to improve profitability and 
set cost-covering tariffs. This information is also 
needed when seeking regulatory approval for tariff 
changes and provides the basis for determining PSO 
payments if the government is willing to compensate 
the railway for being required to continue operating 
loss-making services.

Since accounting separation can be implemented 
without the lines of business having been separated, 
it can be used to identify and address the prevailing 
financial performance issues without requiring 
structural changes in the railway organization. 
Once the railway has become familiar with the idea 
of running its main lines of businesses and separate 
businesses, and using accounting information to 
optimize their financial performance, it may then be 
ready to proceed with separation of business lines.

2. Enterprise resource planning

In addition to accounting systems, further software 
solutions such as ERP systems can be used to 
facilitate positive change, including adopting more 
commercial approaches to business operations 
and increasing productivity. Such systems help 
railway planners to maintain an overview of the 
existing railway resources—such as staff or rolling 
stock—and the tasks they are used for. They can be 
used for activity costing to determine the full cost 
of operating the main railway services and routes, 
which is essential information if tariff levels and 
route profitability are to be optimized. ERP systems 
also be used to identify more efficient ways of using 
railway resources and often employ optimization 
algorithms to identify the optimal resource allocation. 
They are also used to monitor productivity and asset 
utilization, and to identify ways of improving these 
in order to increase profitability.
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Introduction of an ERP system is a major task that 
takes several years to implement. An intermediate 
solution can be to introduce individual cost calculation 
systems for each business line and profit or cost 
center, to be followed at a later stage by an ERP.

3. Tariffs

freight tariff liberalization. Based on commercial 
principles, CAREC railways should aim to (i) operate 
all services on a cost-covering basis, and (ii) optimize 
revenues by charging higher prices for some market 
segments that can bear higher prices, and adjusting 
tariffs when market conditions change. 

Nearly all CAREC member countries regulate railway 
freight tariffs (Table 3.5). The rationale for regulation 
has been that railway is a natural monopoly so its 
prices cannot be determined through competition. 
However, in most CAREC member countries this 
rationale no longer holds. While CAREC railways 
do not face competition from any other railways 
operating in their domestic market, each railway now 
faces significant competition from road transport and 
sometimes from long-distance railway freight services 
using other railway corridors. For railways to operate 
in this competitive setting, tariff regulation needs to 
be liberalized so that they can adjust their tariffs in 
line with market conditions in order to attract more 
customers and optimize revenues.

To determine appropriate tariff levels, a regulator 
needs (i) relatively sophisticated and specialized 
expertise in economic regulation, and (ii) access to 
reliable, detailed information about railway costs and 
market conditions. In most CAREC member countries, 
neither requirement is met. The regulator may have 
only limited expertise in economic regulation of 
railways and—in view of the limitations in the railway 

accounting systems—may lack accurate information 
on railway costs, revenues, and market conditions. 
Consequently, tariffs determined by the regulator are 
unlikely to be optimal and may inadvertently reduce 
market competitiveness and profitability.

defining track access charges. Each of the main 
options for introducing competition within the railway 
sector require qualified TOCs to be able to make use 
of the railway infrastructure in return for payment 
of track access charges. Such charges need to be 
determined in a transparent and non-discriminatory 
manner. They should cover the costs imposed by each 
additional train on the network and may be increased 
above this level if the market can bear higher charges. 
A modern accounting system is needed for these costs 
to be reliably calculated.

Removal of cross-subsidies. It is common practice 
to differentiate tariffs for different types of traffic. 
Most railways have different tariffs for domestic 
transport, exports and imports, and transit traffic. 
The tariffs for domestic traffic are the most 
regulated and often include in-built cross-subsidy. 
Tariffs for export, import and transit traffic tend to be 
less regulated but can be affected by trading rules, such 
as EEU regulations.52 Tariffs for transit traffic have been 
liberalized in some member countries, recognizing that 
their railways need to be able to adjust their tariffs in 
order to compete with other transit traffic routes and, 
in some cases, with long-distance road transport.53

CAREC governments have tried to support 
their local economy and address social needs by 
holding down domestic freight tariffs for certain 
commodities prioritized on social grounds (e.g., 
domestic coal traffic, basic foodstuffs) and to 
offset lost revenue by charging higher tariffs for 
higher value commodities such as oil products. 

52 Having joined the EEU in 2015, the Kyrgyz Republic has agreed to comply with the EEU railway tariff and other EEU railway regulations 
by 2025. This includes a requirement to separate charges for railway infrastructure from other elements of the railway tariff.

53 Each long-distance railway freight movement requires freight to be transported by the railways of each of the countries on route. 
In countries that only account for a relatively small portion of the total journey length, the railway has little potential to use tariff 
adjustments to influence international door-to-door tariffs.
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Similarly, some governments use higher tariffs for 
electric traction to cross-subsidize diesel traction. 
Nearly all CAREC countries also charge higher 
prices for freight to cross-subsidize loss-making 
passenger services. However, in practice, these kinds 
of cross-subsidies are counterproductive as they 
force railways to devote too much of their capacity 
to transporting unremunerative types of traffic and 
reduce total revenue from remunerative types by 
charging prices higher than the market will bear. 
CAREC governments should therefore liberalize 
tariffs and replace cross-subsidies with a PSO.

4. Public service obligation

If a railway is operating some services at a loss, it is 
good business practice to try to adjust the services 
until they become profitable and to eventually 
discontinue the services if they cannot achieve 
profitability. However, most CAREC governments 
require the railway to continue providing some 
loss-making railway services, especially passenger 
services. This requirement often significantly 
reduces railway profitability (or increases losses) 
and contributes to railways being unable to 
generate enough earnings to meet the costs of 
periodically renewing and upgrading their assets. 

It also leads to railways using freight services to 
cross-subsidize passenger services. 

CAREC governments should solve this problem by 
introducing a PSO. This would take the form of a 
contract between the government and the railway 
operator that obliges the railway operator to offer 
certain services and obliges the government to 
reimburse the railway operator for losses made by 
operating those services. Since accurate information 
based on internationally-recognized accounting 
standards is needed on the costs and revenues 
of the loss-making services, introduction of the 
PSO mechanism should be linked to the task of 
establishing a modern, commercial accounting 
system and ERP system.

5. Non-core activities

In addition to their core business of providing railway 
services, most CAREC railways also conduct various 
non-core activities such as social and recreation 
services for staff and dependents (e.g., health 
services, education, housing), materials supply 
and manufacturing, business support activities 
(e.g., railway police) and other more diverse 
businesses (public utilities, ancillary passenger 

Azerbaijan Railway passenger train (photo by Azerbaijan Railways).
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services, road haulage). Since many of these non-core 
activities are loss-making, they are often a significant 
drain on the railway’s limited financial resources. 
CAREC governments should examine the non-core 
activities of their railways and progressively separate 
or privatize them, as well as returning responsibilities 
for provision of social and other public services to 
the relevant government departments, so the railway 
can concentrate on operating railway services on a 
commercial basis. 

6. Railway staffing

Overstaffing is a common problem in many railways. In 
other industries, staffing levels are regularly adjusted in 
line with business needs. For example, staffing may be 
reduced if more efficient technologies are introduced 
or if demand declines. However, few CAREC railways 
have adjusted their staffing in this way and most have 
maintained relatively high staffing levels. Analysis of 
staff productivity (Figure 7.5) suggests that many 
CAREC railways are overstaffed for their current 
level of operations. Since staff costs are a major 
part of railway operating costs, this inflexibility over 
staffing levels is an obstacle for improving railway 
financial performance.

Around the world, railways have found different 
solutions to overstaffing. Options include (i) staff 
reduction through natural wastage (not replacing 
staff when they retire), and (ii) offering compensation 
packages and retraining to separated staff. CAREC 
member countries need to review staff productivity and 
overstaffing, with a view to initiating a staff reduction 
program that can remove excess staff operating costs. 
This task is particularly important in countries that have 
been experiencing low or declining traffic levels.

7. Private sector participation

private ToCs. Introduction of private TOCs to 
operate freight and/or passenger services can 
create competition within the railway market 
leading to improved efficiency and service quality. 

A fair and transparent basis for competition needs to 
be established by reforming the legal framework (e.g., 
addressing gaps in defined roles and responsibilities 
of railway operators and infrastructure providers) and 
the tariff structure of the incumbent national railway 
and removing cross-subsidies. There is potential to 
introduce competition among TOCs in all CAREC 
member countries, although private sector interest is 
likely to be greater in countries with larger markets.

private rolling stock providers. Many CAREC 
railways have aged rolling stock fleets and require 
substantial investment to replace unserviceable 
items and adjust fleet size and composition in line 
with traffic (Table 3.3). Due to their poor financial 
performance, the railways generally lack sufficient 
reserves of retained profits from which to finance 
these investments. A possible solution to this problem 
is to invite the private sector to supply rolling stock on 
a lease or rental basis. Experience in other countries, 
including the Russian Federation and Kazakhstan, has 
demonstrated that a competitive market with multiple 
rolling stock providers can be built up relatively quickly. 
This can lead to lead to sector-wide improvements 
in rolling stock management as private providers 
will use modern technologies for fleet tracking and 
management to ensure high asset utilization.

In addition to provision and maintenance of railway 
wagons, the private sector could also provide 
and maintain locomotives. In most member 
countries, the locomotive fleet is less aged and in 
better condition than the wagon fleet but in some 
countries, including Kazakhstan, there are large needs 
to replace aged locomotives that could be met by 
involving the private providers. 

Member countries should explore the potential for 
introducing private sector provision and maintenance 
of wagons and locomotives, with a view to then 
introducing private provision on a pilot basis. 
If this were implemented jointly by some or all CAREC 
member countries, there would be potential for 
economies of scale leading to lower leasing costs. 
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other opportunities for private sector participation. 
There is considerable potential to involve the 
private sector in ownership and operation of railway 
terminals, including freight terminals and passenger 
stations, ports, and maintenance workshops. 
Private operators have more advanced logistics 
expertise, and better appreciation of market 
conditions and customer requirements.

Another possibility for private sector participation is 
for railways to partner with private logistic companies 
and service providers on marketing and product 
development. Especially for transport along major 
corridors, partnering with private companies can 
strengthen railway customer orientation, improve 
marketing and contribute to developing more 
attractive services, such as door-to-door shipments. 
Such partnerships can be established without need 
for tariff or organizational reform. 

8. Regulation

Regulatory arrangements need to be adjusted in line 
with the overall railway sector institutional model being 
followed and the extent of private sector participation 
envisaged. Since many CAREC railways face 
intense competition from road transport and other 
long-distance railway corridors, there is often a strong 
case for removing regulation of railway freight tariffs 
so that CAREC railways can have freedom to change 
tariffs in line with market conditions. Most aspects 
of tariff regulation should therefore be discontinued, 
although countries should continue to monitor tariffs 
for several years after liberalization in order to be 
satisfied that the tariffs are being determined though 
market competition. If private TOCs or rolling stock 
providers are permitted to compete within the railway 
market (for example, if a separated railway model is 
adopted), a capable independent regulator staffed by 
experienced railway experts and economists will need 
to be established to ensure that arrangements for track 
access and access charging are efficient and equitable, 
and to oversee compliance with safety regulations.

d.  improving commercial 
practices and 
operational efficiency

1. Competing for freight

The starting point for operating a railway as a 
commercial, customer-focused business is to 
understand the market, develop close working 
relationships with customers, and understand the 
main competitors. This will then inform strategies 
to retain and attract traffic, optimize revenues 
by continuously adjusting rates based on what 
the various segments of the market will bear, and 
adjusting costs of services to improve profit margins.

Railway management should examine the market 
in multiple ways—by commodity, by customer, 
by profitability and by growth potential—with a 
view to focusing railway operations on the most 
attractive market segments where railway has a clear 
competitive advantage and can operate profitably.

By their nature, some commodities are best suited 
for railway transport, particularly bulks (e.g., coal, 
grain, fertilizer). In many cases these commodities 
are transported by railway. However, due to high 
value or urgency, some commodities need to be 
transported by truck and in some instances by air 
(e.g., medical products that must be transported 
under tight temperature range). For CAREC railways, 
the main opportunities for traffic growth concern 
commodities that can be transported either by truck 
or by railway (e.g., automotive products, construction 
materials, paper, consumer packaged goods). 
Due to their higher value, such commodities can 
potentially generate higher railway revenue per ton 
than bulk commodities. To attract such traffic away 
from road transport, railways need to improve their 
service quality and competitiveness in line with 
customer requirements.
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Shippers and receivers select carriers based on 
a series of key attributes. Railway management 
should understand the value of each attribute to 
a given customer, and use these insights to fulfil 
expectations and generate higher profit margins. 
Key attributes include: 

 •  Consistent transit time (fast transit time is 
preferable but not essential)

 • On-time, reliable pick-up and delivery
 •  Low loss and damage (e.g., low pilferage, cargo 

arrives in good condition)
 •  Ease of doing business (e.g., convenience 

to place orders, responsiveness in resolving 
problems, friendly payment terms, ability to 
select routing, and control consignments)

 •  Shipment visibility (e.g., simple track and trace, 
proactively keeping customer informed of cargo 
movements)

 • Competitive transport rates
 •  Dependable provision of capacity (especially 

during peak demand periods)
 •  Ability to collaborate in implementing technology 

applications

As discussed in Chapter 5, many CAREC shippers 
and receivers find road transport superior to railway. 
To effectively compete for traffic, the railway 
needs to have a clear appreciation of its strengths 
and weaknesses compared with road transport. 
Then, it can apply such knowledge to develop 
effective strategies for retaining and attracting traffic. 
The strengths and weaknesses of freight transport by 
railway and by road are compared in Table 8.3.

Table 8.3: Comparison of Strengths and weaknesses of Railway and Road Transport

Strengths of Railway Transport Strengths of Road Transport

 • More fuel efficient than road transport (six times) 
 • Lower greenhouse gas emissions
 • Suitable for dangerous, extra heavy or over-dimension cargo 

as well as bulk or liquid cargo that requires specialized 
equipment

 • Less border control delays
 • Capable of covering movements that require many wagons 

or containers
 • Surer source of capacity during peak demand periods
 • Price competitive for long trips

 • Fast, on-time performance
 • Much broader geographic coverage
 • Suitable for door-to-door service
 • Simpler to set up cargo movements
 • Agility in balancing traffic flow
 • Flexible about pickup and delivery changes
 • Up-to-date track and trace function
 • Better at handling problems that occur after journey starts 

(e.g., refrigerated unit failure)
 • More customer-centric, especially for small shippers
 • Price competitive for short trips

weaknesses of Railway Transport weaknesses of Road Transport

 • Slow speed, unreliable transit time
 • Higher loss and damage rate
 • Not price competitive for short trips
 • Market coverage is limited by network span 
 • Shippers and receivers need access to railway sidings for 

loading/unloading
 • Passenger trains slow down freight trains
 • Insular, inward focus, supplier-centric culture
 • Poor track and trace function

 • Freight rates are more expensive for long trips
 • Trucks can be stuck for long periods at border crossings 

(often due to rent seeking officials)
 • Limited capacity to address demand spikes
 • Less able to organize large volume movements

Source: TA Consultants.
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2. Customer orientation

Most CAREC railways are inward-looking 
organizations with weak customer orientation. 
Most put too little effort into improving their 
understanding of customers and their needs. 
In many cases, it is difficult for potential customers 
to even gain access to railway staff to discuss 
freight shipments. Many of the railways have slow, 
complicated ordering and collection processes 
that are off-putting for customers. The railway’s 
commercial offering to customers is often inflexible 
on pricing and services, with unattractive payment 
terms (e.g., payment in advance). 

All CAREC railways need to understand the needs 
of existing customers and prospective customers 
(i.e., shippers and receivers that currently use 
other transport modes). Interacting directly with 
customers also helps railway to gain deeper insights 
on the market and identify emerging trends. 
For example, to meet its supply chain needs a shipper 
may need the railway to also provide value-added 
services. Gaining insights about such needs can 
help railways to expand into services with higher 
profit margins.

Commercial businesses need to be customer-
oriented if they are to retain and attract customers 
and produce financial returns for shareholders. 
Customer orientation should therefore permeate 
each of the different parts and functions of the 
business. Most businesses establish a sales and 
marketing department or division to lead this work 
and develop and implement commercial strategies to 
increase sales and profitability. Commercial railways 
also attach importance to sales and marketing. 
Each of a commercial railway’s main customer-facing 
line of business (e.g., freight) may have its own sales 
and marketing function (Figure 3.3).

Among the CAREC railways, those of Georgia 
and Azerbaijan have now established a sales and 
marketing division which interfaces with customers, 
analyzes market needs, and develops railway 
services and products to address market needs. 
As these divisions gain experience, they can help 
to increase railway competitiveness and ensure 
that railway products and services are operated 
on a profitable basis or eventually discontinued. 
In Georgia’s case, following liberalization of railway 
tariffs, the sales and marketing division also 
plays a role in optimizing revenues by adjusting 
rates in line with what the market can bear. 
Since Georgian Railway has established a modern, 
commercial accounting system and an ERP platform, 
it can also conduct activity costing for each product 
or service, with a view to ensuring rates charged cover 
service provision costs.

Many of the other CAREC railways have little or 
no sales and marketing function. While some 
have been able to rely on continued demand from 
long-established shippers and receivers of bulk 
commodities, this leaves them vulnerable to changes 
in the demand for transport of such commodities.54 
This passive approach limits their understanding of 
market trends and customer needs, and prevents 
them from competing for traffic in other segments 
of the freight market that are currently dominated 
by road transport. If CAREC railways are to operate 
along commercial lines with a view to becoming 
profitable and financially sustainable, each railway 
needs to establish a competent sales and marketing 
function, staffed by suitably qualified sales and 
marketing professionals.

54 As discussed in Chapter 3, bulk oil and oil products were historically the leading railway freight commodities transported along the CTC 
by Georgian Railway and Azerbaijan Railways. When additional oil pipelines were built, much of this traffic diverted to pipeline.
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3.  Examples of strategies 
for growing freight traffic

Supported by a competent sales and marketing 
function, a railway should develop strategies to 
grow its freight traffic and improve its profit margins. 
Several types of strategies are discussed below.

integrate railway services within major supply 
chains. For CAREC railways to integrate their 
freight services into major supply chains, they must 
understand supply chain management principles, 
improve their service quality, and become an 
indispensable, collaborative partner to other supply 
chain stakeholders. Railways should become 
actively involved in the supply chain planning cycle 
and be able to suggest supply chain innovations to 
customers. The railway’s value will be judged by its 
contribution toward reducing total supply chain cost 
and enhancing supply chain reliability and visibility.

forge strategic alliances to exploit market 
opportunities. Many of today’s shippers require 
railways to not only provide freight transport but 
develop more comprehensive solutions to their 
overall logistics challenges. CAREC railways should 
proactively explore opportunities to partner with 
road and sea carriers in order to offer multimodal 
transport options for meeting such challenges. 
They should also forge strategic alliances with other 
railways to extend their geographic reach, gain access 
to further sources of freight traffic and develop 
seamless logistics solutions. The TITR Association 
is a good example of the type of strategic alliance 
to be explored.

use technology to improve service, safety and 
efficiency. CAREC railways need to utilize new 
technologies that can improve their service quality, 
safety and efficiency. Inexpensive, battery-powered 
global positioning system (GPS) tracking and 
tracing devices can now be attached to containers 
or wagons to track their movement (Figure 8.1). 

This allows customers to know where their shipment 
is, and to use this information to efficiently plan 
production or storage arrangements. It also allows 
wagon owners to monitor wagon usage and schedule 
modern condition-based wagon maintenance, and 
provides an input for planning track maintenance 
(e.g., based on axles and tons transported). 
Wagon position data can also be utilized to manage 
rolling stock provision at border stations and monitor 
border-crossing delays.

Other new technologies can also be used to improve 
railway operational efficiency. For example, data 
collected from wayside detection systems and service 
interruption histories can be analyzed to detect trends 
so that recurring causes of delays are identified and 
mitigated. Smart seals can be used to register when 
and where there were changes in the condition of 
the cargo (e.g., changes in temperature, door being 
opened), which can be used to track down theft and 
other fraud. A new generation of smart seals has been 
developed that are not visible on the cargo from the 

Figure 8.1: gpS Tracking device 
attached to Container

GPS = global positioning system.
Source: https://www.mytrackingdevices.com.

https://www.mytrackingdevices.com
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outside but their data can be easily read with a mobile 
device. Another option is to digitize the various 
rule books, bulletins and special instructions that 
locomotive drivers, conductor and other operational 
personnel have to carry while on duty. These can 
then be stored on mobile devices to provide staff with 
quick access to critical information.

Another useful resource planning solution is track 
capacity and timetabling software. This can be 
used to manage railway infrastructure capacity in 
an informed and efficient way. The software allows 
the user to digitally construct timetables based on 
the actual infrastructure and running characteristics 
of trains. These timetables can easily be modified 
to simulate the effects of changes in infrastructure 
or train numbers. This provides a basis for active 
capacity management that can be used to optimize 
track utilization, especially on single-track 
railway lines. The timeframe needed for introducing 
such software is relatively short (ADB 2020b). 

Another useful type of software option for improving 
railway efficiency is terminal operating systems. 
These help staff to plan all activities within a freight 
terminal or freight yard. This can include order 
management, customer relations, managing wagons 
and containers, and issuing instructions to on-site 
staff via mobile devices in real time. 

Run a precision scheduled railway. The traditional 
railway operating model delays train movement 
until sufficient wagons are in place to assemble 
a long train. While the railway can benefit from 
the lower unit operating costs of long trains, the 
associated downtime for rolling stock reduces 
railway asset utilization. It also creates uncertainty 
over delivery times which makes railways less 
attractive to some customers, especially those that 
currently use road transport. In the US, railways have 
introduced the “precision scheduled railway” as a 

55 The PRC Government has set a railway freight containerization target of 20%.
56 Many large manufacturers use a container load of goods as a standard unit of sales. For example, in the US the price of sports drinks is 

quoted in terms of 53-foot container loads.

new operating model to address these problems 
by focusing on moving wagons promptly using 
shorter trains that follow a strict schedule. 
Customers benefit from the improved consistency, 
reliability and predictability of railway services. 
Wagons have lower downtimes, dwell times are 
shortened, service reliability is improved, and 
utilization of wagons on revenue-earning services 
is increased. In most CAREC member countries, 
it should be possible to gradually introduce precision 
scheduled services. In some countries where the 
government prioritizes passenger services over freight 
services (e.g., Pakistan), the government would need 
to remove such prioritization in order for precision 
scheduled freight services to be achievable.

4.  Railway containerization 
and use of block trains

As discussed in Chapter 4, in spite of recent growth 
in container block train traffic between the PRC and 
both Europe and Central Asia, the overall rate of 
containerization of railway freight in most CAREC 
member countries is only 1%–3%. Even in the PRC, 
containerized traffic only accounts for about 10% of 
railway freight.55 This compares with roughly 50% in 
North America and slightly less than 20% in the EU.

Containerization can provide CAREC railways 
with an important opportunity to increase their 
competitiveness as it ameliorates some of their 
disadvantages (Table 8.4). Use of containers 
facilitates door-to-door pick-up and delivery, 
enhances cargo security and integrity, makes it 
faster to transload trains at gauge change points, and 
creates a new standardized trading unit that facilitates 
commerce.56 Containerization can also help railways 
extend their service network to new territories, 
organize multimodal alliances with carriers of other 
modes, broaden railway service offerings, and attract 
more customers.
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Table 8.4: Causes of border Crossing bottlenecks and possible Solutions

Causes Solution benefits

Transloading facilities and marshalling yards

Inadequate material 
handling equipment 
at the border

Modernize equipment for transloading container 
and loose cargo

Speed up cargo transfer, reduce cargo loss 
and damage

Small, poorly designed 
railway yard at the border

Expand, reconfigure railway yard for up to date 
operating needs

Speed up transloading (especially gauge change) 
and marshalling

Shortage of wagons

Lack of available wagons Update inter-country equipment interchange 
agreements and equipment standards to fit current 
operating environment

Facilitate wagon interchange, reduce time/cost 
for wagon interchange

Facilitate access to long term, low cost funds for 
financing wagon purchases

Expand source of funds
Reduce financing cost for wagon investments

Update policies, laws, and regulations, covering 
private investment in wagons 

Protect property rights, assure wagon rental 
stream, encourage private sector investment 
in wagons

Offer incentives for private investment in wagons 
(e.g., tax credits, reduction in import duties)

Raise the profitability of wagon investment to 
attract more capital

Support market entry by independent, third party 
wagon leasing companies, especially established 
lessors with proven track record

Expand the number of wagon providers, including 
operators that can bring good practices

Organize entities jointly owned by multiple CAREC 
railways to acquire wagons

Promote wagon sharing, reduce acquisition cost
Support unified wagon specifications and  
repair/maintenance standards

Enhance railway asset management capacity Expand wagon availability through effective 
asset management
Reduce capital needs

Improve train speeds and reduce dwell time Expand wagon availability through fast asset 
turnarounds
Reduce capital needs

Improve wagon availability through good 
maintenance and repair practices

Reduction in preventable wagon downtime

Introduce measures to ensure expedient return 
of owned wagons in use by other railways, 
including penalty charge for interline railways 
retaining wagons for their own use

Force return of wagons from interline railways, 
thereby increasing wagon availability

Balance inbound and outbound traffic Reduce cost of returning wagons carrying 
outbound cargo back to origin
Reduce idle time of wagons waiting for 
backhaul traffic

continued on next page



124
THE SITUATION OF RAILWAYS IN CAREC COUNTRIES AND OPPORTUNITIES  
FOR INVESTMENT, COMMERCIALIZATION AND REFORM

Table 8.4: Continued

Causes Solution benefits

border Control

Repetitive, cumbersome, 
and frequently opaque 
requirements by 
customs, border security, 
immigration, health/
quarantine, and sanitary/
phytosanitary agencies

Process streamlining, elimination of steps that 
add little value
Improve coordination among relevant stakeholders

Faster and less costly border crossing
Higher throughput for border facilities

Adoption of risk management principles Lessen trade burden, faster border crossing

Data sharing and mutual recognition of customs 
inspection results

Faster border crossing
Lower trade process cost

Wider recognition of transit document as part of 
customs declaration

Reduce paperwork burden

Outdated border control 
equipment

Install X-ray machines, radiation, and 
chemical detectors
Modernize labs for analyzing cargo content

Faster border crossing
Less intrusive cargo examination

Technology application

Insufficient deployment 
of modern railway 
operating tools

Implement automation (e.g., wagon identification 
number readers), digitization

Speed up marshalling and train movements
Improve yard throughput
Enhance wagon turnaround velocity

Transit documents

Multiple paper transit 
documents in different 
languages

Adoption of uniform transit documents, written in 
major languages used in CAREC member countries, 
recognized by all interline railways and competent 
authorities (e.g., CIM/SMGS consignment note)

Eliminates need to reissue new transit documents 
at each subsequent border crossing
Simplifies border control procedures, reduces dwell 
time, lessens chance of re-writing/translation errors
Provides stronger legal guarantees

Digitization and establishing of shared cargo 
information database

Reduction in paperwork
Faster, more accurate information flow
Enable advance notification to relevant stakeholders

interline Connections

Differences in international 
agreements of OSJD 
(e.g., SMGS) and COTIF 
Convention (e.g., CIM)

Harmonize rules, agreements, standards, and 
specifications

Accelerate speed of interchange
Gain better acceptance across the region

Sharing cargo and 
movement data generated 
by incompatible information 
technology platforms

Expand electronic data interchange among carriers, 
shippers/receivers, cargo intermediaries, and 
competent agencies

Provide advance electronic cargo and 
movement information
Simplify control procedures at border checkpoints
Reduce border clearance times

Large number of 
manual processes

Streamline interchange process
Automate manual steps
Digitize data and store in shared databases

Speed up interline connections
Improve accuracy and accessibility of data and 
speed of retrieval

CAREC = Central Asia Regional Economic Cooperation, CIM = Uniform Rules Concerning the Contract of International Carriage of Goods 
by Rail, COTIF = Convention concerning International Carriage by Rail, OSJD = Organization for Cooperation between Railways, 
SMGS = Agreement on International Goods Transport by Rail.
a  OSJD is an international organization established in 1957 to support coordination of international railway transport. Its original membership 

comprised Eastern bloc countries. It currently has 26 member countries. 
Source: TA Consultants.
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CAREC railways need to work closely with vessel 
operators to create efficient multimodal routes 
to international markets, access new sources of 
freight traffic,57 and encourage shipping lines to 
extend the range of inland locations they allow their 
containers to serve. Successful examples of rail-sea 
collaboration have included:

 •  north american landbridge. In the past 
30 years, North American railways have created a 
landbridge providing railway freight connections 
between inland centers and ports on the coast 
where international freight connects with ocean 
shipping. This has contributed to rapid growth in 
container traffic.

 •  The TiTR between the pRC and europe. 
Unlike most Eurasian routes, by transiting 
through the Caspian Sea, this route avoids 
passage through the Russian Federation which 
is an important feature for some customers 
(e.g., the Russian Federation sometimes imposes 
restrictions for railway traffic).

 •  maersk’s weekly ocean-rail service from asia 
to europe. This combined short-sea shipping 
service from ports in the Republic of Korea, 
Japan, or the PRC with long-distance railway 
transport by Russian Railways from Nakhodka 
to St. Petersburg followed by short-sea shipping 
from St. Petersburg to ports in northern Europe.

use of container block trains. A block train 
is a unit train that moves as a solid block from 
one location directly to another location. 
Unlike a common manifest train carrying 
wagons to multiple locations, a block train will 
not go through further classification on route. 

57 Such collaboration can lead to innovations that attract new sources of traffic. For example, a Kazakh freight forwarder formed an 
alliance with NYK Global Logistics to deliver new Toyota vehicles from Japan to Kazakhstan. Instead of shipping cars to Riga (Latvia) 
and then proceeding eastwards by rail to Kazakhstan, the vehicles are now shipped from Japan to the port of Dalian in northeast PRC 
(close to Japan) and then transported by railway through the PRC and Kazakhstan to Almaty.

58 Due to shorter distance, Horgos/Altynkol is usually slightly faster and less costly.
59 Preferably at junction points where highway, railway, and waterway meet.
60 When multimodal terminals are located inside or near to a free trade zone or special economic zone (e.g., Chongqing, PRC), 

they attract often attract higher levels of containerized traffic to be transported by railway.

The majority of block trains operate as scheduled 
services with reliable transit times. The actual route 
may vary depending on operating conditions (e.g., 
weather, network balancing) or the border crossing 
that is chosen. For example, some container block 
trains between Chongqing (PRC) and Duisburg 
(Germany) are routed through Alashankou/Dostyk 
and some through Horgos/Altynkol.58

By streamlining and standardizing traffic movements, 
block trains save on fuel and labor costs compared with 
conventional trains, and release more track capacity 
to carry other traffic. In addition, they simplify border 
control processes and changes of gauge. Within the 
CAREC region, block trains generally carry 41–50 
forty-foot containers. In the US, where containerized 
freight volumes are very high, it is common to operate 
block trains of 3 km in length that carry over 200 
forty-foot containers. This demonstrates that there 
is potential for economies of scale as containerized 
traffic grows in future.

The expansion of block train services requires 
accompanying improvements to establish efficient 
multimodal terminals at key network nodes on 
high-volume railway corridors,59 together with 
nearby logistics centers and freight villages.60 
Running longer and heavier block trains may also 
require investment in acquiring higher horsepower 
locomotives and upgrading tracks to carry heavier 
trains. Track geometry may need to be modified to 
increase curve radius for the extra train length.

By offering fast, scheduled services at 
reasonable prices, container block trains help 
to accelerate growth in railway container traffic. 



126
THE SITUATION OF RAILWAYS IN CAREC COUNTRIES AND OPPORTUNITIES  
FOR INVESTMENT, COMMERCIALIZATION AND REFORM

To successfully increase container usage and 
penetration, CAREC railways must also attain a 
reasonable balance in traffic between the outbound 
and inbound directions. This can be achieved in 
several ways:

 •  deploy block trains on corridors with a more 
balanced trade flow. This will help to return both 
containers and wagons home with loads.

 •  intensify sales and marketing effort to find 
backhaul traffic. Even if the trade flow on a 
corridor is not balanced, there is still a significant 
variety of cargo that could be secured for 
backhaul. Train operators should focus sales and 
marketing efforts on types of cargo that could 
potentially divert to block trains.61

 •  work with commercial partners that can 
help to moderate traffic imbalances. 
Vessel operators can absorb some empty 
containers at surplus points for use by their 
shipping services. They can also place some of 
their loaded containers on railway to help toward 
increasing loading of backhaul trains.

Chassis management. Within port areas, containers 
are moved on chassis pulled by trucks. Good chassis 
management is critical for efficient container 
usage. Without an adequate supply of chassis, 
containers cannot be picked up or delivered. 
Consequently, railways must work closely with 
vessel operator partners to continually adjust the 
chassis inventory to match changes in traffic flows 
(e.g., seasonal changes). Railways need to work with 
ports to ensure that sufficient chassis are available 
and chassis usage is efficiently managed.

61 For example, Chongqing established a sales office near Duisburg and made intense sales and marketing efforts to find eastbound cargo 
that can benefit from the faster and more secure service offered by block trains compared with use of ocean shipping while being much 
less expensive than air freight. This led to a significant rise in EU companies sending high value exports to the PRC using Duisburg-
Chongqing block trains e.g., Porsche, Land Rover, and Mercedes automobiles, luxury consumer products, wine, baby milk powder, and 
e-commerce packages. Today, traffic on this route is about 80% balanced.

62 For example, shrink-wrapped pallets provide additional protection against loss and damage, and sensors can also be installed in pallets 
to provide real-time tracking.

palletization. Usage of pallets reduces cargo 
handling, speeds up cargo transfer, enhances logistics 
efficiency, and facilitates increased containerization. 
In cases where cargo has to be transloaded from one 
container to another (e.g., when a vessel operator 
requires the return of a container within a short time), 
or from a container to a truck, palletization can 
significantly reduce the time and cost for handling, 
as well as reducing cargo loss and damage.62 
Palletization also simplifies the transloading of cargo, 
for example at border crossings that require a gauge 
change. Palletization also makes it easier to count 
cargo and store it in warehouses.

To promote palletization, railways should identify 
customers whose supply chains make significant use 
of pallets as these customers will benefit most from 
speeding up transfer of cargo. Railways should then 
demonstrate to these customers that the benefits of 
simpler, faster, and more secure handling using pallets 
will exceed the cost of providing pallets. For example, 
North American railways have been successful in 
convincing multinational companies to require their 
suppliers to use specific pallets of certain design, 
dimensions, and materials to make their overall 
supply chain more efficient and effective.

5.  Use of commercial performance metrics

Alongside the introduction of modern commercial 
accounting systems and ERP platforms, railway 
management needs to continuously monitor railway 
operational and financial performance against 
performance metrics used by commercial railways 
and other large businesses. These include financial 
performance metrics such as the operating ratio, 
working ratio, operating cost per traffic unit, 
debt-equity ratio, and debt service ratio. 
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Box 8.1: Commercial approach to improving freight Railway performance in the united States

Railways are a complex, capital-intensive industry with high fixed costs. Profit margins and annual revenue growth tend to be modest. 
Pricing flexibility is often limited by intense competition from other modes and control by government regulators. To be financially 
sustainable, a railway should try to maximize revenue earning across its network, manage the efficiency and cost of its operations, and 
continually invest in renewal of infrastructure and rolling stock assets.
Fifty years ago, the United States (US) railway freight industry was struggling to cope with competition from road transport, high costs, 
and low levels of profitability. In 1970, the country’s largest railway, Penn Central Railroad, went into bankruptcy. Between 1960 and 
1995, numerous US railways merged to enhance their competitiveness.
With new and improved management, railways became more focused on knowing their customers, growing their revenue base, 
controlling costs, and producing better business results. The operating ratio measures operating expenses as a percentage of operating 
revenue. In the past decade, the aggregate operating ratio of US Class I railroads improved from about 73% in 2010 to about 66% 
in 2019. Some individual railways, such as CSX and Kansas City Southern now have an operating ratio below 60%.

Aggregate operating ratio, Class I Railroads
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Yet, even with such impressive performance, the earnings of US railways only began to exceed their cost of capital in the past decade, 
and only by a small margin (the large shortfall in the 1980s was partly attributable to high interest rates).

US railroad industry return on capital less cost of capital
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The US experience shows that with capable, commercial management it is possible to turn around freight railways to achieve 
profitability—based on continuous improvement of their service offering to customers, optimizing revenues, streamlining costs, and 
applying sound business metrics to track business performance.

Sources: TA Consultants; Association of American Railroads.
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Other important productivity measures include traffic 
density, wagon and locomotive availability, wagon 
and locomotive utilization, track utilization, and 
labor productivity.

e.  Reducing border 
crossing frictions 
for railway freight

As discussed in Chapter 5, cross-border railway traffic 
within the CAREC region is currently constrained 
by restrictive trade regimes, border crossing 
impediments, limitations in Caspian and Black Sea 
ports and shipping, and poorly developed logistics 
capacity. As ADB’s CPMM confirms (Table 6.3), 
these impediments significantly increase journey 
times and costs, which limits the competitiveness of 
cross-border railway freight services.

1.  Streamlining border crossing 
arrangements and procedures

As discussed in Chapter 5, cross-border trains on 
CAREC corridors incur lengthy delays and additional 
official and unofficial charges when crossing borders. 
At borders that require gauge change, the major 
causes of delay are transloading (gauge change), 
lack of available wagons, the need for marshalling to 
form trains to continue from the border, and customs 
inspection. There are also substantial additional 
official and unofficial charges, mainly for transloading, 
customs inspection, and commercial inspection. 
At borders that do not require gauge change, there is 
generally no need for transloading or positioning and 
marshalling wagons for continuation of the journey 
(ADB 2020a).

The major border crossings that require gauge changes 
are between Kazakhstan and the PRC at Alashankou/
Dostyk and Horgos/Altynkol; and between Mongolia 
and the PRC at Erenhot/Zamyn-Uud. The border 
crossing facilities at Dostyk and Zamyn-Uud 
were originally developed by the FSU when the 
volume of cross-border traffic was much lower. 

Transshipment and Regional Logistics Center, Zamyn-Uud (photo by Mongolian Railway Joint Stock Company).
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As a result of recent rapid growth in PRC–Europe and 
PRC–Central Asia container block train movements, 
and switching of some freight from road to rail due to 
Covid-19 restrictions, some of these border crossings 
now face capacity bottlenecks. Dostyk is suffering 
delays due to capacity saturation and Altynkol is likely 
to do so in the near future.63

As summarized in Table 8.3, there are a variety of 
ways that CAREC member countries can address 
the identified causes of border crossing delays 
and costs. These include expanding the capacity 
of border crossings that require gauge change, 
enhancing wagon supply and wagon management, 
and upgrading marshalling facilities. There is also 
potential to streamline border procedures, upgrade 
border control facilities, deploy technologies to 
increase border crossing efficiency, develop uniform 
transit documents recognized by all interline railways, 
and coordinate and harmonize interline connections.

2. Ports and shipping bottlenecks

For multimodal long-distance traffic between 
Central Asia and the Caucasus and parts of 
Europe, one of the main concerns of shippers, 
receivers, forwarders, and logistics companies 
is the inefficiency, high cost, and unreliability of 
the Caspian and Black Sea ports and shipping 
services. As discussed in Chapter 5, these ports 
and shipping services experience substantial 
downtime due to weather-related delays. This is 
mainly due to limited weather protection at the 
ports and the relatively small size of vessels that 
serve railway freight. On the Caspian Sea, other 
major causes of shipping delay include low vessel 
service frequency and lack of scheduled services. 
The composition of the vessel fleet is also not well 
aligned with railway freight needs—particularly 
the lack of scheduled container feeder services. 

63 In 2019, the deputy secretary-general of a PRC ministry-level transport association estimated that Dostyk and Altynkol would reach 
capacity saturation point in 2–3 years while Zamyn-Uud would do so in 3–4 years. Due to rapid growth in block train traffic and 
switching from road to rail due to Covid-19, the timeframe for reaching capacity saturation has shortened.

On both the Caspian and Black Seas, other problems 
include high shipping rates and port charges, and 
inefficient arrangements for port handling, ship 
clearance procedures, port logistics, and train 
formation.

To address these challenges, railways, port 
authorities, port operators, road transport 
operators, freight forwarders, and government 
agencies need to understand they are all part of an 
interconnected value network where a problem with 
any single activity can affect the overall outcome. 
For example, a port bottleneck may lead to arriving 
ships having to queue before entering the port. 
This affects the departure of other ships from various 
ports of origin. This then affects the supply chains for 
a host of products in numerous countries.

Each of the main Caspian Sea ports have recently 
been upgraded. This should lead to a reduction in 
the problems of weather-related delays, and help 
to improve the efficiency of port handling (using 
new handling equipment), port logistics, and train 
formation.

There are a variety of other ways that CAREC 
member countries can address ports and the shipping 
problems that affect railway freight. These are 
summarized in Table 8.5. On the Black Sea, there 
is a need to address capacity and service quality 
limitations at the Georgian ports of Poti and 
Batumi. To attract more efficient types of vessels 
(e.g., container liner services), port water depth 
should be increased, weather protection should be 
improved, and landside port congestion should be 
alleviated. Port logistics also needs to be upgraded 
in order to streamline transfers between ships 
and connecting railway services. If the Georgian 
Government succeeds with its plans to attract private 
investors to develop a new deep-water port, many 
of these problems could be reduced significantly. 
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continued on next page

Table 8.5: Causes of ports and Shipping bottlenecks and possible Solutions

Causes Solutions benefits

ports

Outdated infrastructure and 
inefficient work processes

Implement productivity and efficiency enhancement 
measures (e.g., appointment system for container 
pick-up/delivery, assigned spots for container storage, 
authorized carrier/driver list) and quality control programs

Enhance port throughput
Reduce time to pick up and deliver 
containers
Can produce substantial benefits with 
minimal capital investment

Promote direct cargo transfer between ship and rail 
as well as ship and truck

Reduce time and cost of cargo transfer

Modernize port infrastructure and equipment Enhance productivity and safety

Invest in automated systems (e.g., as used in ports 
such as Rotterdam)

Enhance productivity, reliability, and safety
Reduce human errors

Port land area is constricted, 
insufficient space to 
accommodate traffic growth

Develop off-port buffer zones and off-port container/
chassis storage facilities to minimize congestion 
inside port

Provide more space for operations that 
must be done inside port

Port unable to handle 
modern logistics needs

Create logistics centers, warehouses, and transloading 
terminals near ports (e.g., Tianjin)

Accommodate modern supply chain needs
Make port attractive to more shippers

Shipping Services

Insufficient sea transport 
capacity due to restricted 
market entry (e.g., 
protecting home-grown 
vessel operators)

Open shipping industry to additional participants More capacity, potentially newer ships, 
more frequent schedules, and lower rates

Unreliable sailing and 
arrival schedules

Institute scheduled services More efficient when managed properly
Better service to customers will produce 
traffic growth

Lack of modern vessels, 
especially container ships

Open shipping industry to new participants
Government assistance in vessel acquisition

More capacity, newer and faster ships, and 
possibly lower rates

Containers may not be 
transported more than 
a short distance beyond 
the port

Create a group of strong, dependable land interchange 
partners capable of returning containers to vessel 
operators

Expand the range that containers can be 
used for pick-up and delivery beyond ports

Container provisioning System

Insufficient container supply Improve the system for container provisioning. 
Topics to address include:

 • Who should own the containers? Vessel operator? 
Neutral third-party leasing company?

 • What should be the free time and rental rate 
for containers?

 • Giving due consideration to the interests of the various 
stakeholders, what would be a balanced set of rules 
for container interchange to ensure usage charges are 
fair (with penalty for failure to return empty containers 
after a reasonable period) and stakeholders have 
incentives to maximize the shared benefits of the entire 
provisioning system and not exploit loopholes?

 • How to finance acquisition of containers? 

Ensure adequate container supply
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Table 8.5: Continued

Causes Solutions benefits

Chassis supply does not 
match container movement 
demand

Improve the system for provisioning of container chassis. 
Topics to address include:

 • Who should own the container chassis? Port? Vessel 
operator? Railway? Road carrier? Neutral third-party 
leasing company?

 • What should be the free time and rental rate for usage 
of container chassis?

 • Giving due consideration to the interests of various 
stakeholders, what would be a balanced set of rules 
for chassis usage to ensure usage charges are fair 
(with penalty for keeping chassis for excessive time 
period) and stakeholders have incentives to maximize 
the shared benefits of the entire chassis provisioning 
system and not exploit loopholes?

 • How to finance the acquisition of container chassis?a

Ensure adequate chassis supply for 
carrying container

Sharing of cargo data and 
movement information 
generated by incompatible 
IT systems

Expand electronic data interchange among carriers, 
shippers/receivers, cargo intermediaries, and 
competent agencies

Enable delivery of electronic cargo and 
movement information
Simplify control procedures at border 
checkpoints
Reduce border clearance times

Asynchronous expansion of 
ports, shipping operators, 
railways, and border 
control agencies

Coordinated capacity growth Ensure the weakest capacity player 
does not become a choke point for the 
whole system

Stakeholder interface

Port operating schedule 
and staffing do not 
match needs of railways, 
truckers, forwarders, and 
government agencies

Coordinate schedules and staffing to speed up each stage 
of interaction (e.g., loading/unloading between ship and 
land carriers)

Enhance throughput, minimize waiting 
time, speed up cargo movement

Transit documents

Multiple paper 
transit documents in 
different languages

Adoption of uniform transit documents (written in major 
languages of the CAREC region) recognized by all carriers 
and competent authorities (e.g., a multimodal CIM/
SMGS consignment note)

Eliminate the need to reissue new 
transit documents at each subsequent 
interchange point or border crossing
Simplify border control procedures, 
reduce waiting time, and lessen chance of 
re-writing/translation errors
Provide stronger and known legal 
guaranteesb

border Control

Repetitive, cumbersome, 
and frequently opaque 
requirements by customs, 
border security, immigration, 
health/quarantine, and 
sanitary/phytosanitary

Process streamlining, elimination of 
low value-added steps
Improve coordination among relevant stakeholders

Faster and less costly border crossing
Higher throughput for border facilities

Adoption of risk management principles Lessen trade burden, faster border crossing

Institute advance declaration, pre-arrival processing Improve process efficiency, speed up 
clearance

continued on next page
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Table 8.5: Continued

Causes Solutions benefits

Implement digital trade facilitation, including acceptance 
of electronic copies of documents required for import/
export or transit formalities

In addition to efficiency and speed 
benefits, paperless transactions will limit 
the spread of COVID-19 by avoiding 
human contact

Publication of average release times Quality metrics enhance transparency of 
border control agencies
Provide measures to guide process 
improvements among border control 
agencies

CAREC = Central Asia Regional Economic Cooperation, CIM = Uniform Rules Concerning the Contract of International Carriage of Goods by Rail, 
IT = information technology, SMGS = Agreement on International Goods Transport by Rail.
a  It is common knowledge that much of the chassis pool is broken and cannot be used to transport containers in and out of ports. This can cause 

shortages of chassis that create port bottlenecks as inbound containers are stuck inside the port.
b  A recent study estimated that moving trade-related paperwork online could reduce the time it takes to export goods by up to 44% and reduce 

the cost by up to 31% (UNESCAP and ADB 2018).
Source: TA Consultants.

On the Caspian Sea, the problem of inadequate, 
unreliable, and costly shipping services is closely 
related to the near-monopoly enjoyed by existing 
shipping operators. This can be addressed if 
the governments of Azerbaijan, Kazakhstan, 
and Turkmenistan open the shipping market to 
additional operators, particularly private operators 
that could introduce more suitable vessel types, 
such as container feeder vessels, and operate them 
on a fixed schedule.

3. Corridor management

need for corridor-thinking. In the CAREC member 
countries with the largest territory—in particular 
the PRC and Kazakhstan—the railways have very 
high traffic levels, with long average haul distances, 
fewer border crossings within Central Asia and 
fewer problems of delays and additional costs for 
border crossing. Due to their length of haul, these 
railways receive a high proportion of the revenue 
from long-distance cross-border services on 
corridors traversing multiple countries, and have 
some influence over door-to-door freight rates and 
service quality in order to optimize profitability. 

However, other member countries with smaller 
territory and limited railway networks have 
little influence over door-to-door freight rates. 
In all cases, since long-distance railway corridors 
traverse multiple countries, the countries situated 
on a corridor need to establish corridor coordination 
and management arrangements to ensure quality of 
service and offer competitive door-to-door rates.

There are two general approaches to corridor 
management. One approach is to manage and 
improve the corridor infrastructure. The other is to 
manage the transport activities that use the corridor, 
focusing on addressing issues such as border crossing 
bottlenecks, establishing a common tariff for 
cross-border freight, adjusting the tariff based on 
market conditions, improving operational efficiency, 
and marketing the advantages of using the corridor. 
These two approaches are complementary and can be 
pursued in parallel.

Corridor infrastructure management. When 
developing railway and other infrastructure along 
the corridor, the countries along the corridor 
should develop infrastructure within their territory 
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on the basis of a common set of standards and 
coordinated plans agreed by all the countries involved 
in the corridor. Initially, the most urgent corridor 
infrastructure bottlenecks need to be identified and 
remedied. Other capacity enhancing measures can 
then be carried out. These will generally have more 
impact once the most urgent bottlenecks have been 
resolved. To coordinate this work among the different 
countries along a corridor, a coordination mechanism 
can be established between the infrastructure 
departments of each of the railways. A best practice 
example might be the European Union’s (EU) 
Trans-European Transport Network (TEN-T), which 
publishes coordinated corridor railway infrastructure 
workplans developed through collaboration among 
the infrastructure managers of participating countries. 
This ensures a coherent approach to corridor 
infrastructure development in the participating 
countries. Through TEN-T, a “one-stop shop” has 
also been established for each corridor making it 
possible for railways to obtain train paths through 
several countries based on a single application. 
This kind of common infrastructure management 
can also include strategies for implementing a 
common signaling system or establishing other 
corridor standards.

Corridor operations management. Countries along 
the corridor need to establish a coordinated approach 
to operational and commercial management of 
corridor operations. This may take the form of a 
multi-country corridor management organization, 
such as the TITR Association. Important tasks 
include (i) speeding up border and customs 
processes, (ii) developing through-tariffs,64 
(iii) distributing traffic fairly, (iv) marketing the 
corridor to shippers, (v) improving service reliability 

and quality, and (vi) monitoring and resolving 
corridor performance issues. All activities should be 
accompanied by frequent and active communication 
between stakeholders (including the private sector), 
and should have the political support of the 
respective governments. The corridor management 
association can also work with other authorities to 
influence broader policy matters such as use of trade 
agreements to minimize border crossing frictions 
and harmonizing technical and operational rules 
and guidelines to improve corridor competitiveness. 
This may include developing transnational railway 
agreements to support seamless transit management, 
avoid unnecessary train inspections, provide for 
efficient changes of drivers, crews and locomotives, 
avoid bunching and queuing at the border due to 
variability of processing time, improve information 
flows (e.g., sending wagon or train manifest to the 
border crossing in advance), and address major 
causes of delays and additional costs at the border.

f.  Technical assistance 
support for railway 
commercialization 
and reform

Based on the findings of the railway sector 
assessments conducted in each CAREC member 
country, together with the analysis and modeling 
included in the present study, Table 8.6 identifies 
a range of knowledge-related technical assistance 
activities on railway commercialization, reform and 
competitiveness that it would be useful to undertake 
in CAREC member countries. 

64 For railway customers, a major weakness of services on the existing long-distance railway corridors is the lack of common 
through-tariffs from origin to final destination. For example, in Georgia, which has liberalized its railway tariffs, a price quotation for 
railway freight within Georgia can be obtained within seconds from Georgian Railway’s website, but if the freight movement is to 
cross multiple countries, Georgian Railway has to engage with each of the other railways on route to obtain price quotations for their 
respective portions of the trip. In other regions, international freight forwarders have overcome this problem by establishing common 
international through-tariffs. However, in order to do so, they have to take on significant risks (e.g., penalty payments, lack of control 
over both service quality and tariff changes by individual railways). It is therefore preferable for the railways to be centrally involved in 
corridor operations management mechanism, along with freight forwarders and other relevant stakeholders.
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Table 8.6: possible Knowledge Support activities on Railway Commercialization, 
Reform, and improving Competitiveness

Status of activity
Commercialization and Reform 

of Railway institutions
improving the Competitiveness 

of Cross-border Railway Services

Approved TA support  • Working paper on best practices in establishing and 
operating a railway sales and marketing functiona

 • Working paper on software tools for railway 
infrastructure capacity managementa

 • Advisory support on preparation of railway 
commercialization, reform, and investment 
program, Kyrgyz Republic and Tajikistana

 • Study of CAREC regional rolling stock needs and 
financing facilitya

Other options for 
possible TA support

 • Accounting standards and systems to enable 
railway commercialization

 • Best practices for railway commercialization
 • Best practices for improving railway customer 

orientation
 • Best practices for preparation and implementation 

of railway human resource strategies in support of 
commercialization and reform

 • Measures to improve operating efficiency and 
service quality

 • Railway asset management practices
 • Open data collection tools for tracking railway 

traffic and operational performance
 • Using KPIs to drive railway commercialization 

and reform
 • Structuring of railway consortia and concessions
 • Commercial approaches to railway tariffs
 • Support for implementation of tariff reform 
 • Review of regulations for railway enterprises, 

Kazakhstan

 • Best practices for container block train operations
 • CAREC railway containerization study
 • Joint dialogue with shipping companies on railway 

containerization
 • Approach to development of logistics centers
 • Country studies on development of logistics 

centers and intermodal terminals
 • Best practices for private sector participation in 

operation of railway stations and terminals
 • Study of missing port railway connections in the 

PRC to improve connectivity with CAREC railway 
corridors

 • Study of shipping on the Black Sea
 • Advisory support on improving the competitiveness 

of the TITR 
 • Support for establishing a regional corridor 

management organization 
 • Preparation of long-term comprehensive program 

of regulatory improvements and investments to 
support the development of the railway sector, 
Kazakhstan

 • Updating of “Transit Mongolia” program
 • Study of implications of low carbon policies on 

future railway traffic and strategies to mitigate loss 
of high carbon freight and attract new types of 
freight traffic

EEU = Eurasian Economic Union, KPI = key performance indicator, PRC = People’s Republic of China, TA = technical assistance, 
TITR = Trans-Caspian International Transport Route.
a This activity is being supported as part of the present TA project.
Sources: ADB 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 2021g; 2021h; 2021i; 2021j; 2021k; TA Consultants.

9
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a. introduction
This final chapter discusses opportunities for 
investment in cross-border freight railways 
in CAREC member countries. These include 
investments in new routes and expansion of 
facilities to accommodate traffic growth, as well as 
investments to renew and replace aged assets 
such as track and rolling stock. The possible impact 
of reducing border crossing frictions and investing in 
missing links on future railway traffic is analyzed using 
a computer-based traffic model that simulates traffic 
on the CAREC corridors. Investment projects that 
could attract substantial increases in traffic may be 
considered for more detailed feasibility assessment, 
including through possible prefeasibility study support 
from the present technical assistance (TA) project. 

Due to the high costs involved, any significant 
railway investments should be carefully examined 
by undertaking prefeasibility and feasibility studies 
to determine technical, economic, and financial 
feasibility. As discussed in previous chapters, 
it should also be recognized that even potentially 
very promising investments may be unprofitable and 
financially unsustainable unless accompanied by 
parallel steps to improve overall railway performance 
through commercialization and reform. 

b.  Range of possible 
investment opportunities

The main types of investment opportunities 
for improving cross-border railway freight in the 
CAREC region include railway infrastructure, rolling 
stock, terminals, ports and shipping, and border 
crossing facilities. Opportunities vary depending on 
various factors including the condition of existing 
facilities, traffic growth, the presence of missing links 
that could be attractive for traffic, and the availability 
of onward connections in neighboring countries.

1. Railway infrastructure

Table 9.1 summarizes potential opportunities for 
investment in railway infrastructure in CAREC 
member countries. These include investments 
in construction of missing links, expansion of 
infrastructure capacity to accommodate traffic 
growth, rehabilitation and renewal of deteriorated 
track and structures, and replacement of obsolete 
signalling systems.

For the large CAREC railways with high traffic levels, 
the main opportunities for railway infrastructure 
investment concern capacity expansion to 
accommodate traffic growth and construction 
of missing links. Kazakhstan and Uzbekistan may 
require substantial capacity expansion investments 
to overcome capacity bottlenecks and accommodate 
freight traffic growth on busy single-track sections 
of the TITR, Northern Trans-Asian Corridor, 
and Uzbekistan’s Northwestern Corridor. 
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Table 9.1: Cross-border Railway infrastructure investment options of CaReC member Countries

Railway Type Country missing links
Capacity 

expansion
Track 

Rehabilitation
modernize 
Signalling

Large railways with 
high traffic levels

PRC, IMAR, and 
XUAR regions

Four options to link 
Kashgar to Southern 
Trans-Asian Corridor

Kazakhstan Busy single track 
sections of TITR 

and Northern 
Trans-Asian Corridor

Uzbekistan Expansion of 
Northwestern 

Corridor to carry 
increased freight

Replace outdated 
signalling system 

Mid-sized railways 
with moderate 
traffic

Azerbaijan

Georgia

Mongolia Initial priority to 
build Tavan Tolgoi–
Sainshand–Khuut–

Choibalsan with spurs 
to PRC border

Longer term aim to 
develop new Western 

Transit Corridor

Expand 
Trans-Mongolian 

Corridor which 
has reached traffic 

saturation

Renewal of 
aged track

Replace outdated 
signalling system

Turkmenistan Address capacity 
bottlenecks on 

country’s east–west 
corridor

Some need to 
rehabilitate track 

and structures

Replace outdated 
signalling system

Small former branch 
lines with low traffic

Kyrgyz Republic Two options to link to 
Southern Trans-Asian 

Corridor: the CKU 
Railway, and Sary-

Tash–Karamyk–
Dushanbe

Renewal of 
aged track and 

structures

Replace outdated 
signalling system

Tajikistan Sary-Tash–Karamyk–
Dushanbe

Renewal of 
aged track and 

structures

Replace outdated 
signalling system

Needing large 
investments to 
develop or renew 
the network

Pakistan Havelian to PRC border
Peshawar to 

Afghanistan border

Renewal and 
upgrading of ML1

Replace outdated 
signalling system

Afghanistan All sections of 
proposed ring-railway

IMAR = Inner Mongolia Autonomous Region, ML1 = Main Line 1, PRC = People’s Republic of China, TITR = Trans-Caspian International 
Transport Route, XUAR = Xinjiang Uygur Autonomous Region. 
Sources: ADB 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 2021g; 2021h; 2021i; 2021j; 2021k; TA Consultants.
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In view of the high cost of electrification and 
double-tracking, an analysis of bottlenecks should 
be prepared, taking into account less costly 
options such as adding passing loops and signalling 
improvement. Based on modelling or simulation 
of the capacity of the line or a corridor, the most 
economically efficient upgrading option should be 
identified for each section, taking into account 
impact on capacity and estimated economic returns. 
Although electrification offers environmental benefits 
and can improve the efficiency of railway systems, 
it is generally the most costly option and is only 
economically feasible for very large investments 
covering long sections of track carrying high levels 
of traffic. As such, electrification proposals need to be 
carefully evaluated.

There are four possible options to build missing 
links to extend railways from Kashgar (PRC) to 
connect with countries to the south and west. 
Three of these would complete the eastern branch 
of the Southern Trans-Asian Corridor via the Kyrgyz 
Republic (the CKU Railway), via the Kyrgyz Republic 
and Tajikistan, or via Afghanistan. A further option 
would be to complete the link from Kashgar to the 

Pakistan border alongside renewal and upgrading of 
Pakistan’s ML1 corridor. This would provide through 
connections to Pakistan’s deep water ports of Karachi 
and Gwadar. Due to the very mountainous terrain, 
existing traffic (by road) on these routes provides 
little indication of the traffic that might be attracted 
if a good quality railway link is built, so detailed traffic 
studies would be needed to determine likely traffic 
levels. The costs of each option would be very high, 
so it is unlikely that it would be feasible to implement 
more than one option in the short-to-medium term. 

Among the mid-sized CAREC railways, Georgia 
and Azerbaijan have limited need for additional 
investment in railway infrastructure as they have 
already completed a series of investments to increase 
the capacity and competitiveness of the CTC. 
In Mongolia and Turkmenistan, the capacity of the 
main cross-border routes needs to be expanded 
to accommodate traffic growth. Due to limitations 
in past asset management and asset renewal 
investment, there is a need to rehabilitate sections 
of track and structures and replace the outmoded 
signalling system. To support the rapid expansion of 
mining and growth in transit traffic between the PRC 

Construction of Tavan Tolgoi–Zuunbayan Railway (photo by UB Post).
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and the TSR, Mongolia has also identified a series of 
missing links that, if built, would establish additional 
transit corridors that would reduce reliance on the 
Trans-Mongolian corridor and provide potentially 
shorter connections for some traffic to and from the 
TSR and the deep-water ports of northeast PRC. 

For the small railways of the Kyrgyz Republic and 
Tajikistan that were formerly branch lines, the 
most pressing infrastructure investment need is to 
renew aged track and structures in order to improve 
speeds and safety. Both countries may also have 
an opportunity to develop the missing link between 
Kashgar and the Southern Trans-Asian Corridor. 
In each case, this would significantly expand railway 
network coverage and introduce opportunities to 
serve transit traffic, but investment costs would be 
very high. Based on the past financial performance 
of the two railways, infrastructure investments are 
unlikely to be financially feasible or sustainable 
unless the government implements take steps to 
reform the railway organization, establish a strong 
commercial orientation, and refine sector institutional 
arrangements.

Pakistan requires large investments to renew and 
upgrade its railway infrastructure. Over the past few 
decades, the existing infrastructure has deteriorated, 
traffic carrying capacity has diminished, and safety 
risks have risen. Initially, the government plans to 
renew and upgrade ML1 through the CPEC program. 
The upgrading of ML1 would also provide improved 
connectivity with the PRC via Kashgar. However, due 
to mountainous terrain, construction of the missing 
link between Havelian and the PRC border would 
be very costly, so over the medium term it might 
be necessary to continue to use road transport on 
this section. As in the case of the Kyrgyz Republic 
and Tajikistan, many of Pakistan’s present railway 
infrastructure problems have arisen because 
the railway was not operated on a commercial 
basis and failed to generate reserves to finance 
asset replacement. If repetition of this problem 
is to be avoided in future, further investments in 
infrastructure should be accompanied—preferably 
preceded—by commercialization and reform of 
Pakistan Railways. 

Railway station in Mazar-e-Sharif, Afghanistan (photo by ADB).
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Afghanistan’s existing railway is small and new. 
The main railway infrastructure challenge is to 
establish a national ring-railway with connections to 
neighboring countries. If built, such a network could 
play an important role in enabling the development 
of the country’s mining industry and could potentially 
serve transit traffic—particularly between the PRC 
and countries west of Afghanistan, and between 
Central Asian countries and Pakistan’s ports. 
However, it could take many years to develop enough 
of the ring-railway to provide through connections 
between Central Asia and Pakistan. Much of the 
terrain is mountainous so investment costs would be 
very high. There are also significant security problems, 
uncertainties about traffic potential and the existing 
railway organization only has limited capacity. 
Moreover, even if the ring-railway were built, 
its prospects for serving export, import, and transit 
traffic would also depend on Pakistan also completing 
the renewal and upgrading of ML1 to provide onward 
connections to its ports. 

2. Rolling stock

Most CAREC railways have not invested enough 
in renewal of rolling stock assets, fleet expansion, 
and adjustment of fleet composition in line with 
customer requirements (e.g., more platform wagons 
to carry containers). Georgia, the Kyrgyz Republic, 
Mongolia, Pakistan, Tajikistan, and Turkmenistan have 
aged wagon fleets, while Georgia, Kazakhstan, the 
Kyrgyz Republic, Mongolia, Pakistan, Tajikistan, and 
Uzbekistan have aged locomotive fleets (Table 3.4). 
These wagon and locomotive fleets require intensive 
maintenance efforts to keep them in operation and 
include many unserviceable items. The poor condition 
and overall shortage of rolling stock leads to delays 
in obtaining wagons to carry freight consignments. 
Shortages can become acute during seasonal 
peaks in freight demand. Another common 
problem is that, when faced with rolling stock 
shortages, some railways retain the wagons of other 
railways for extended periods before returning them. 

Locomotive being refurbished at Mughalpura Workshop, Pakistan (photo by ADB).
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Tanker and wagon, Uzbekistan (photo by TA consultants).

This contributes to wagon shortages and uncertainties 
in the country that owns the wagons which detracts 
from railway competitiveness. If such practices 
continue over a longer period, the wagon owners 
may embargo the interchange of wagons at times of 
high demand. 

Faced with such a large investment backlog, 
if rolling stock is not renewed this will lead to further 
deterioration in traffic carrying capacity, reduced 
competitiveness, and lower levels of traffic. However, 
the costs of fleet renewal would be large. For example, 
in the case of wagons, if, with the exception of XUAR 
and IMAR, half the CAREC wagon fleets need to be 
replaced, this would amount to nearly 70,000 wagons. 
Assuming an average cost of $90,000 per new wagon, 
the total investment required in wagon replacement 
would be more than $6 billion.

Since many of the CAREC railways are either operating 
at a loss or only earning a small profit, few are currently 
capable of generating enough income to finance the 
costs of fleet renewal and upgrading. Unless they 
implement commercialization and reform measures, 
their profitability and financial sustainability are 
unlikely to improve, making it difficult to justify large 
investments in rolling stock. If commercialization and 
reform measures are implemented, some of these 
railways might generate enough profits to be able to 
finance refleeting over a period of, say, 10–15 years, or 
to service long-term loans for this purpose. 

As discussed in Chapter 7, if governments are prepared 
to liberalize the supply of rolling stock, there is 
potential for the private sector to finance rolling stock 
acquisition and recover the associated costs through 
rentals or long-term leasing of rolling stock to railways. 
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The experiences of the Russian Federation and 
Kazakhstan have demonstrated that this is possible 
and that private sector fleet management can 
improve fleet utilization, availability, and efficiency. 
Private provision could be introduced on a single 
country basis, but in countries with smaller freight 
volumes it might be difficult to attract enough private 
wagon providers to ensure a high level of competition 
within the market. Another option, with better 
prospects for ensuring competition among multiple 
wagon providers, might be for a group of CAREC 
member countries to adopt a regional approach by 
opening their combined railway markets to rolling 
stock provision by the private sector. As indicated 
in Table 8.6, the present TA project is expected to 
include a study to examine CAREC regional rolling 
stock needs and formulate financing mechanisms that 
could be used to address the present backlog in rolling 
stock investment.

3. Terminals and other facilities

Railway networks are generally much less dense 
than road networks. Except when specialized railway 
sidings are provided, it is usually easier and less costly 
to use road transport for the “last mile” between the 
railway customer’s premises and the railway terminal 
or multimodal hub. For this to work efficiently, there 
needs to be a network of multimodal hubs and logistics 
centers at locations convenient for customers, where 
customers can also book services such as cargo storage 
or rental of containers. Many hubs serve transhipment 
between road and railway. At ports, they may serve 
transhipment between road, rail, and shipping.

Growth in the use of multimodal hubs has been 
driven by trends toward increased individualization of 
products, use of e-commerce, freight containerization, 
and demand for door-to-door services. These trends 
need to be supported by the development of advanced 
logistics services.

China Railway intermodal terminal (photo by TA consultants).
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Multimodal hubs should generally offer connectivity 
to all the available modes of transport and have 
proximity to a large market of potential customers. 
Consequently, they are often located close to major 
urban centers but away from areas that experience 
significant road congestion. A direct connection to a 
major railway line is preferable. Ideally, the hub should 
be generous in size, with track lengths that match 
a full block train so that little shunting is needed. 
Additionally, large areas for intermediate storage 
are required, as well as parking areas for trucks. 
Two types of transhipment equipment can be used. 
Mobile equipment, such as reach stackers or portable 
cranes, can offer full flexibility at moderate cost. 
However, these require additional space for roadways 
to enable mobile equipment to access terminal areas. 
The alternative is to use portal cranes on fixed rails. 
As these move on their own rails, which straddle the 
terminal tracks, they require little additional space. 
Portal cranes are more costly and better suited to 
larger hubs with high throughputs.

All CAREC member countries have untapped 
potential to involve the private sector in the 
development and operation of terminals. 
The private sector can finance much of the 
investment costs, improve service quality and 
competitiveness, and strengthen marketing, 
customer orientation and customer service. 
Since the private sector will assess a terminal project 
on the basis of its expected financial returns, private 
involvement can help ensure that terminals are 
located in places likely to generate attractive volumes 
of freight. Private operators will employ logistics 
industry experts to improve the range, quality, and 
efficiency of terminal services and make railway use 
more attractive to freight customers. Service quality 
and price competitiveness can be further improved 
if there is competition among multiple terminals. 

In countries with small railways it may be necessary to 
regulate private terminals as the freight market may be 
too small to support a high level of competition. 
There is also a risk that such small markets could 
fragment into many small, undercapitalized private 
terminals that would be costly to use and only offer 
limited services.65

The large CAREC railways are aware of the need for 
efficient multimodal hubs although their existing 
hubs are often smaller and less efficient than optimal 
(Table 9.2). In the PRC, hubs tend to be small and 
geographically dispersed, often located in congested 
urban areas. In future, the PRC needs to develop 
larger terminals at strategic locations offering a 
more comprehensive range of value-added services. 
Kazakhstan and Uzbekistan are making efforts 
to improve their multimodal terminals, including 
by involving the private sector in aspects of 
terminal development, operation and marketing. 
In future, the three countries should establish a 
well-coordinated approach to development of their 
networks of multimodal hubs. This should include 
ensuring that hubs are developed at locations that 
will be mutually beneficial for all three countries 
(e.g., close to border crossings). Such hubs should 
be large enough to support efficient collection and 
re-distribution of large numbers of containers. 

The mid-sized CAREC railways have fewer multimodal 
hubs and these tend to be small, less efficient, and 
offer fewer value-added services. These countries 
need to upgrade their existing terminals and expand 
customer access to terminals by developing additional 
terminals at underserved locations. In Georgia and 
Azerbaijan, many of the terminals along the CTC are 
old and need to be renewed. As investment costs 
are likely to be high, these countries should first 
prepare a study of terminal capacity to identify the 
terminals with the greatest need for renewal, based 
on the terminal services needed to serve traffic. 

65 A few years ago, when Tajikistan Railway sold some of its terminals and branch lines to the private sector, the new private terminal 
operator more than doubled terminal handling charges (ADB 2020i).
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In Turkmenistan and Mongolia, the commercial 
orientation of the railway’s own terminal operations 
needs to be improved, and terminal facilities, 
equipment and management need to be modernized 
in line with customer needs. In Mongolia, there are 
multiple small private freight terminals in Ulaanbaatar 
which is inefficient and contributes to urban traffic 
congestion. As part of proposals to build a railway 
bypass to move the Trans-Mongolian Railway outside 
the capital, the government plans to develop a new 
consolidated multimodal hub a short distance from 
Ulaanbaatar. 

Table 9.2: freight Terminal needs of CaReC member Countries

Railway Type Country limitations of existing Terminals investment needs

Large railways with 
high traffic levels

People’s Republic 
of China

Existing terminals are scattered and 
small, often in congested urban areas. 
Connectivity with the highway network 
is less than optimal.

In coordination with neighboring CAREC 
member countries, develop improved networks 
of multimodal terminals including large-scale 
multimodal terminals at locations serving major 
regional freight traffic flows

Kazakhstan Increased number of terminals 
could attract more traffic

Uzbekistan Increased number of terminals 
could attract more traffic

Mid-sized railways 
with moderate traffic

Azerbaijan Some of the existing terminals are 
aged and low quality 

Upgrade and expand existing terminals 

Georgia Some of the existing terminals are 
aged and low quality

Mongolia Terminals are small, congested and 
poorly equipped

Develop modern multimodal terminals at 
locations that will efficiently serve traffic

Turkmenistan Lack of commercial orientation of 
existing terminals

Upgrade terminal facilities and equipment to 
support commercial operation

Small former branch 
lines with low traffic

Kyrgyz Republic Lack of terminal capacity at 
strategic locations

Develop multimodal terminals to streamline 
transfers between road and railway at the 
endpoints of the railway network

Tajikistan Accessibility issues with 
privatized terminals, high fares at 
privatized terminals

Needing large 
investments to 
develop or renew 
the network

Pakistan Low efficiency and service quality 
of terminals

Modernize terminal facilities, equipment 
and freight management systems to improve 
efficiency and service quality

Afghanistan – –

CAREC = Central Asia Regional Economic Cooperation.
Sources: ADB 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 2021g; 2021h; 2021i; 2021j; 2021k; TA Consultants.

In the two small CAREC railways, the Kyrgyz Republic 
and Tajikistan, the existing terminals have limited 
capacity and geographical coverage. As the railway 
networks of these countries only cover part of their 
national territory, efficient multimodal hubs could 
play a useful role in attracting additional railway freight 
traffic by making it easy and inexpensive to transload 
from road transport to railway at locations where road 
transport routes meet the railway (e.g., at the end of a 
railway line).
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In Pakistan, a network of railway terminals is 
well-established but the terminals operate 
inefficiently, relying to a large degree on manual labor, 
which leads to high costs and low service quality. 
To improve efficiency and competitively, Pakistan 
needs to modernize its terminals and install 
technologically-advanced handling and terminal 
management systems. Such improvements 
could also attract additional traffic to use the 
railway. In Afghanistan, the importance of having 
technologically-advanced terminals is recognized, 
and proposals for terminals (dry ports) are included 
as part of the planned ring-railway, but further 
development of terminals will be contingent on 
completing additional sections of the network to 
attract more traffic.

Railways can also gain competitive advantage if 
they have sidings connecting to the premises of 
major freight customers, with on-premises handling 
facilities designed specifically for the products to 
be transported. This is especially relevant for bulks 
and semi-bulks as use of railway sidings can remove 
the need for handling, transportation by road to 
the terminal and transloading from road to rail. 
Sidings can also be relevant for large producers 
of higher value goods, such as motor vehicles, 
electronics, and other types of manufactured 
goods, and large users of containerized services. 
In many CAREC member countries, a substantial 
portion of the existing railway sidings were built more 
than 40 years ago and some are considerably older. 

Alamedin Multimodal Container Terminal, Bishkek (photo by TA consultants).
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In some member countries, particularly those that 
were part of the centrally planned economy of FSU, 
the structure of the economy changed significantly 
in the intervening years. As a result, many companies 
that had railway sidings no longer exist and other 
potential customers have emerged that generate 
large volumes of freight but have no railway siding. 
This issue is present in Mongolia, the Kyrgyz Republic, 
Tajikistan, and Pakistan; and affects other railways 
to a lesser degree. In conjunction with efforts to 
strengthen their sales and marketing function, 
CAREC railways should conduct outreach to large 
producers of products suitable for railway transport, 
identify companies interested to develop a siding 
to their premises, and work with the companies to 
plan and implement the construction of sidings.66 
If convinced that the quality and cost of service will 
be acceptable, large companies may be prepared 
to finance much or all of the investment cost of 
providing a siding and the full costs of on-premises 
handling facilities, and would engage their own design 
and supervision teams to work alongside the railway 
organization.67

C.  analysis of possible 
investments using 
the CaReC Regional 
Transport model

1.  Role of railways and railway corridors 
in cross-border freight

Investments in CAREC cross-border railway corridors 
can potentially improve the competitiveness of 
Central Asia’s cross-border railway corridors, leading 
to improved competitiveness of member country 
exports, lower delivered cost of imports, and 
improved prospects for attracting transit traffic.

66 It would also be useful for this initial outreach to include companies that already have railway sidings. Some may have problems with 
existing services using the railway siding that the railway should try to address. Others may need to adjust their existing siding and 
handling facilities or develop extensions or new sidings, due to changes in their product mix.

67 For example, a Kyrgyz company that packages and exports large quantities of legumes paid for the construction of a branch line to its 
facility to reduce its transport and logistics costs.

As shown in Table 9.3, cross-border traffic accounts 
for more than 50% of the total freight volume 
of 8 of the 11 CAREC railways. The three large 
CAREC railways have a lower freight market share 
(38% in Kazakhstan, 42% in Uzbekistan) but operate 
on a much larger scale. They account for 90% of 
total CAREC freight turnover and therefore also 
carry the majority of CAREC cross-border freight. 
The railways of Mongolia, Turkmenistan, and 
Pakistan each account for between 2% and 5% of total 
CAREC freight turnover, and the other five railways 
each account for no more than 1%.

While a breakdown of cross-border traffic by 
commodity is not available, a large share is likely to 
consist of bulks and semi-bulks since these account 
for 65% of total CAREC freight volume (Figure 4.13). 
Since many bulk commodities are relatively low value, 
it becomes uneconomic to transport them over very 
long distances, so much of the cross-border railway 
freight traffic is likely to be medium- rather than 
long- distance, for example between Kazakhstan, 
Uzbekistan, and the Russian Federation; and between 
the PRC and Central Asia. Apart from bulks and 
semi-bulks, other cross-border traffic includes 
machinery and equipment, manufactured goods and 
containerized traffic. For these higher value goods 
it can be economic to transport goods over long 
distances to market, as has been demonstrated by 
the growth in PRC–Europe container block trains. 
CAREC railways should be trying to improve their 
services, competitiveness, and marketing to attract 
more higher value freight as this can bear higher tariffs 
than traffic in bulks. 

As discussed in Chapter 2, ten main railway corridors 
are used for cross-border traffic in Central Asia. 
Details of the main long and medium distance 
markets they serve, their competitors, and any 
missing links are summarized in Table 9.4. 



146
THE SITUATION OF RAILWAYS IN CAREC COUNTRIES AND OPPORTUNITIES  
FOR INVESTMENT, COMMERCIALIZATION AND REFORM

Table 9.3: Scale and Cross-border orientation of freight Traffic for CaReC Railways

Railway Type Country

Cross-border Traffic Share 
of Country’s Total Railway 

freight volume  
(%)

Country Share  
of Total freight Turnover 

of CaReC Railways  
(%)

Large railways with 
high traffic levels

IMAR and XUAR, PRC ...a 25

Kazakhstan  38 60

Uzbekistan  42  5

Mid-sized railways with 
moderate traffic

Azerbaijan  72  1

Georgia  82 <1

Mongolia  60  4

Turkmenistan  26  3

Small former branch lines 
with low traffic

Kyrgyz Republic  84 <1

Tajikistan  98 <1

Needing large investments to 
develop or renew the network

Pakistan ...a  2

Afghanistan 100 <1

CAREC = Central Asia Regional Economic Cooperation, IMAR = Inner Mongolia Autonomous Region, ML1 = Main Line 1,  
PRC = People’s Republic of China, TITR = Trans-Caspian International Transport Route, XUAR = Xinjiang Uygur Autonomous Region. 
a Data unavailable.
Sources: ADB 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 2021g; 2021h; 2021i; 2021j; 2021k; TA Consultants.

Table 9.4: Characteristics of Central asia’s Ten Cross-border Railway freight Corridors

Railway 
Corridor

Countries 
Crossed 

Cross-border markets Served
main Competing 

Corridorsa missing linkslong-distance medium distance

Trans-Siberian 
Railway (TSR)

Russian 
Federation

PRC–Europe 
and the Russian 
Federation 
(including Russian 
Pacific ports)

PRC–Mongolia, and 
Mongolia–Russian 
Federation

TITR, Lapis–Lazuli, 
parts of Northern 
Trans-Asian 
Corridor, Uzbekistan 
Northwestern

Possible additional 
link to TSR from 
northwest Mongolia

Trans-Mongolian 
Corridor

PRC, Mongolia, 
Russian 
Federation

PRC–Europe 
and the Russian 
Federation 
including Russian 
Pacific ports

PRC–Mongolia and 
Mongolia–Russian 
Federation

Direct PRC link to 
TSR via Manzhouli, 
Northern Trans-Asian, 
TITR, Lapis–Lazuli

Could attract more 
traffic if Mongolia’s 
proposed Western 
Transit Corridor, 
Eastern Transit 
Corridor, and east–
west railway are built

Northern 
Trans-Asian 
Corridor

PRC, Kazakhstan, 
Russian 
Federation

PRC and Central 
Asia–Kazakhstan, 
the Russian 
Federation, and 
Europe

PRC and Central 
Asia–Kazakhstan, 
and Kazakhstan–
Russian Federation

TSR, Trans–Mongolian 
Corridor, link to 
TSR via Manzhouli, 
TITR, Lapis–
Lazuli, Uzbekistan 
Northwestern

–

continued on next page
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Table 9.4: Continued

Railway 
Corridor

Countries 
Crossed 

Cross-border markets Served
main Competing 

Corridorsa missing linkslong-distance medium distance

Trans-Caspian 
International 
Transport Route 
(TITR)

PRC, Kazakhstan, 
Azerbaijan, 
Georgia (also has 
branch to the 
Kyrgyz Republic)

PRC and Central 
Asia–Europe and 
Middle East

Between the 
PRC, Kazakhstan, 
Uzbekistan, the 
Kyrgyz Republic, 
and between 
Georgia and 
Azerbaijan

TSR, Northern Trans-
Asian, Lapis–Lazuli, 
Southern Trans-Asian 
Railway, Uzbekistan 
Northwestern 

–

Uzbekistan 
Northwestern 
Corridor

Uzbekistan Uzbekistan and 
Central Asia–
Europe and the 
Russian Federation

Between 
Uzbekistan, 
Kazakhstan, 
Tajikistan, and 
Turkmenistan

TSR, Northern Trans-
Asian, TITR, Lapis–
Lazuli, Southern 
Trans-Asian

Between Kashgar 
and the Kyrgyz 
Republic, Tajikistan, 
and/or Afghanistan

Lapis–Lazuli 
Corridor

PRC, Kazakhstan, 
Afghanistan, 
Uzbekistan, 
Turkmenistan, 
Azerbaijan, 
Georgia

PRC and Central 
Asia–Central and 
South Europe and 
Middle East

Between 
Afghanistan, 
Turkmenistan, 
Uzbekistan and 
south Kazakhstan

TSR, TITR, 
Uzbekistan 
Northwestern, 
Southern Trans-Asian 

Links to Afghanistan 
western border and 
connecting sections 
of proposed 
ring-railway within 
Afghanistan

Caucasus 
Transport Corridor 
(CTC) including 
BTK Railwayb

Azerbaijan, 
Georgia, Turkey 

Similar to TITR Between 
Azerbaijan, Georgia, 
and Turkey

TSR, Northern 
Trans-Asian, Southern 
Trans-Asian

–

Southern Trans-
Asian Corridor

PRC, Kazakhstan, 
Uzbekistan, 
Turkmenistan, 
Iran, Turkey (also 
has branches 
to the Kyrgyz 
Republic and 
Tajikistan)

(i) PRC and 
Central Asia–South 
Europe and Middle 
East, and (ii) 
Central Asia–Iran 
(including Iran’s 
Arabian Sea ports)

Between 
(i) Kazakhstan, 
the Kyrgyz 
Republic, Tajikistan, 
Uzbekistan, and 
Turkmenistan, and 
(ii) Turkmenistan–
Iran

TITR, Uzbekistan 
Northwestern, Lapis–
Lazuli

Between Kashgar 
and the Kyrgyz 
Republic, Tajikistan, 
and/or Afghanistan

China–Pakistan 
Economic Corridor 
(CPEC)

PRC, Pakistan PRC–Pakistan and 
its ports
If missing links in 
Afghanistan are 
built, CPEC can 
also serve Central 
Asian transit traffic 
to and from its 
ports

Pakistan–
Afghanistan (if 
railway build in 
Afghanistan)

TSR, TITR, Lapis–
Lazuli, Southern 
Trans-Asian (including 
rail connection 
being built in Iran 
to Chabahar port), 
North–South Corridor

Main Line 1 to be 
rebuilt, Kashgar–
Havelian (near 
Peshawar), rail link 
to Gwadar port. 
Also, Afghanistan 
missing links and 
crossing to/from 
Pakistan 

North–South 
Corridor

Russian 
Federation, 
Kazakhstan, 
Azerbaijan, 
Turkmenistan, 
Iran

Russian 
Federation–Iran 
(including trade 
between the 
Russian Federation 
and India shipped 
from Iran’s ports)

Russian Federation 
and Kazakhstan, 
Russian Federation 
and Azerbaijan; 
Kazakhstan and 
Turkmenistan, and 
Azerbaijan and Iran

CPEC. Also 
competition between 
the North–South 
branches on the 
eastern and western 
sides of Caspian Sea

Qazvin–Rasht–
Astara section in 
Iran to Azerbaijan 
border

CPEC = China–Pakistan Economic Corridor, CTC = Caucasus Transport Corridor, PRC = People’s Republic of China, TITR = Trans-Caspian 
International Transport Route.
a Once corridors have been completed.
b The CTC forms the westernmost section of both the TITR and the Lapis–Lazuli Corridor.
Source: TA Consultants.
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2. CAREC Freight Transport Model

As part of the present TA project, a CAREC Regional 
Transport Model (CRTM) was developed to simulate 
traffic flows on the main Central Asian corridors, taking 
into account road and railway freight and passenger 
traffic. The model provides a tool for exploring how 
railway traffic levels on particular corridors or corridor 
sections could change if various major investment 
projects or other interventions are implemented. 

The CRTM was developed using the CUBE modelling 
software platform. Traffic and socioeconomic data 
were obtained for each member country for the base 
year of 2017. Based on the time and cost of transport 
and border crossing by road and railway, the model 
estimates the portion of total freight traffic on each 
corridor that would use railway and road in 2025, 2030, 
and 2050. In preparing the model, the TA consultants 
drew upon earlier modelling work by TRACECA. 

Since the CRTM projects freight traffic based on 
existing patterns of economic activities across the 
CAREC region and expected levels of economic 
growth in future, it does not take into account 

68 This assumption is more reasonable than it may appear at first glance. It should be noted that use of railway rolling stock, equipment 
and fuel comprise a large part of railway operating costs. In many CAREC member countries, these items are mostly imported from 
international suppliers with only modest variations in the prices charged to different customers. In the short term, unit operating costs 
are also affected by railway productivity but over the medium-to-long term it should be possible for less efficient railways to reduce 
gaps in productivity. In the short term, differences in customs duties for imported items also influence unit operating costs but over the 
medium-to-long term countries may be expected to reduce disparities in customs duties.

planned or proposed investments in new economic 
activities that might create new sources of freight 
traffic—for example new mining or industrial projects. 
While, in practice, unit transport operating costs vary 
between different CAREC member countries, the 
CRTM assumes they are the same.68 Consequently, 
the CRTM projections of future railway traffic levels 
on main corridors need to be interpreted with 
caution as they are only rough simulations of possible 
traffic levels and do not constitute firm forecasts. 
In instances where the model projects that missing 
link investments might attract significant traffic levels, 
further detailed traffic studies would be needed when 
examining the feasibility of such investments.

The CRTM was validated by comparing projected 
base year traffic against actual traffic. As shown in 
Table 9.5, the CRTM projected total all-modes freight 
turnover of 2.1 trillion-km on the main Central Asian 
corridors which is within 3% of actual traffic levels; 
and total all-modes freight volume of 6.4 billion 
tons which is within about 6% of actual traffic. 
Further details about the approach to model 
development are provided in Appendix C.

Table 9.5: validation of CaReC Regional Transport model

variable observed value
difference between model estimate 

and actual Traffic (%)

Turnover 2,071 billion ton-km +2.7

Movement (Trips) 6.4 billion tons –6.2

Turnover road mode split 68.3% –2.0

Average trip length 324.5 km +9.5

CAREC = Central Asia Regional Economic Cooperation, km = kilometer.
Source: TA Consultants.
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It was not possible to model the effect of 
governments introducing climate change policies 
to discourage or ban the use of high-GHG emission 
products, such as coal, and require transport 
operators to reduce their carbon footprint. 
As international efforts to address climate change 
gather momentum, it is likely that many countries 
will introduce such policies within the next decade. 
As discussed in Chapter 5, this could lead to 
reduction in railway freight in high-GHG emission 
products, and railways would need to improve their 
services and marketing to attract non-traditional 
freight types in place of high-GHG emission products. 
Such policies could also lead to significant diversion 
of freight from road transport to railway as GHG 
emissions per ton-km for road transport are currently 
several times those for railway. 

3. Frictionless scenario

While investments in missing links could potentially 
lead to railways attracting increased freight, the 
present study has shown that in most member 
countries’ railway freight could be increased 
without major investment if steps are taken to 
streamline border crossing frictions and reduce the 
associated high costs and border crossing times. 

To test the possible impact of reducing frictions, 
the CRTM examined a frictionless scenario assuming 
that member countries would streamline railway 
border crossing with a view to bringing down 
costs and times to levels comparable with those 
in the US and EU. In most member countries, 
this would also require investments in improved 
border-crossing facilities, train scanners, risk 
management systems, and electronic data exchange. 
Since detailed information about the capacity of 
each of the sections of the main railway corridors 
was not available, the analysis examined potential 
traffic levels assuming that railway corridor capacity 
would be expanded to accommodate increases in 
traffic. Similarly, it was assumed that the capacity of 
competing road corridors would also be increased to 
accommodate growth in road traffic. 

The model findings for the frictionless case are shown 
in Table 9.6. Assuming that border crossing becomes 
frictionless but there are no further investments in 
missing links, it is projected that aggregate CAREC 
railway freight turnover in 2025, 2030, and 2050 
would be about 18% higher than in the base case. 
Since the total costs of cross-border transport 
would be lower than in the base case, both road and 
railway would gain traffic in the frictionless scenario. 

Table 9.6: model findings on aggregate CaReC Railway Traffic in frictionless Case

description of Case

Railway Share of Total 
freight Turnover (%)

daily Railway Turnover 
(million ton-km)

Change in Railway 
Turnover Compared 
with base Case (%)

2025 2030 2050 2025 2030 2050 2025 2030 2050

Base case 33.2 33.1 26.6 3,819 5,973  8,843    –    –    –

Frictionless 35.6 36.8 30.1 4,518 7,041 10,421 18.3 17.9 17.8

Frictionless, all missing links built 37.8 37.2 30.2 4,740 7,447 10,738 24.1 24.7 21.4

Frictionless, all missing links built 
except Afghanistan ring-railway

37.8 37.1 30.5 4,724 7,389 10,702 23.7 23.7 21.0

Friction case with full infrastructure 35.1 35.8 28.2 4,240 6,627  9,623 11.0 11.0  8.8

CAREC = Central Asia Regional Economic Cooperation.
Source: TA Consultants.
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Railway would gain more because some freight types 
for which railway has natural advantages, such as bulk 
commodities, would divert back from road transport 
to railway. By being able to offer shortened journey 
times and more reliable schedules for long-distance 
freight, railway could also become a more competitive 
option for some types of general cargo.

If, instead, nothing is done to address existing frictions 
but all the CAREC railway missing links are built, 
aggregate turnover would only increase by about 
10%–11%. If border crossing is made frictionless and 
all the missing links are built, the model projects 
that railway freight turnover would be about 24% 
higher than the base case in 2025, 25% higher 
in 2030, and 21% higher in 2050. If this latter 
scenario is adjusted to exclude the missing links 
of the proposed Afghanistan ring-railway (it may 
take an extended period to complete these links), 
the projected increases in freight turnover would be 
only marginally lower.

The main implication of this analysis is that the 
CAREC member countries could attract a significant 
increase in railway freight traffic by removing existing 
border crossing frictions—something that is within 
their control, requires only modest investment and 
may be achievable in the short-to-medium term. 
By making railway corridors frictionless, member 
countries would improve the competitiveness of 
railways for transporting long-distance cross-border 
freight. Investment in construction of the missing links 
could also attract additional traffic but the increase 
would be substantially less than from removal of 
border crossing frictions.

In nearly all CAREC member countries, railway 
turnover would increase in the frictionless 
case without construction of missing links. 
As Table 9.7 indicates, the CRTM projects 
that by 2025 railway freight turnover would 
rise by more than 100% in Turkmenistan; 

by more than 10% in IMAR and XUAR, Uzbekistan, 
Azerbaijan, Mongolia, the Kyrgyz Republic, and 
Tajikistan; and by more than 5% in Kazakhstan 
and Pakistan. In member countries projected to 
have larger increases in railway turnover, border 
crossing is currently subject to significant delays 
and additional costs, so removal of these limitations 
would increase the attractiveness of railway to 
customers, and in some cases would attract traffic 
that would divert from other long-distance railway 
corridors. In the case of Georgia, there would be little 
change in freight turnover because recent reforms 
have already made border crossing near-frictionless. 
In Afghanistan, streamlining of border crossing 
would not lead to significant changes in traffic until 
connecting sections of its proposed ring-railway 
are built.

The CRTM was also used to examine the impact 
of the frictionless case on the main cross-border 
railway corridors. As Table 9.8 indicates, the model 
projects that by 2025 railway freight turnover 
would be about 50% higher on the Uzbekistan 
Northwestern Corridor, and at least 25% higher on 
the Trans-Mongolian Corridor, Northern Trans-Asian 
Corridor, TITR, Lapis–Lazuli Corridor, Southern 
Trans-Asian Corridor, and CPEC. These rises would 
be driven by substantial reductions in travel time. 
There would also be reductions in transport operating 
cost on railway corridors, particularly those where 
gauge change transloading capacity and port and 
shipping connections would have to be upgraded to 
achieve frictionless border crossing.

4. Railway corridor distance comparisons

Since railway corridors face strong competition 
for freight, before considering the model findings 
on possible project interventions, such as missing 
links, it is useful to compare travel distances on the 
main railway corridors with those on the shortest 
competing road and railway corridors.
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Table 9.7: model findings on member Country Railway Traffic 
in frictionless Case without Construction of missing links, 2025

Railway Type member Country
Change in Railway Turnover in frictionless Case 

without Construction of missing links

Large railways with high traffic levels IMAR and XUAR, PRC >10% increase

Kazakhstan >5% increase

Uzbekistan >10% increase

Mid-sized railways with moderate traffic Azerbaijan >10% increase

Georgia No changea

Mongolia >10% increase

Turkmenistan >100% increase

Small former branch lines with low traffic Kyrgyz Republic >10% increase

Tajikistan >10% increase

Needing large investments to develop or 
renew the network

Pakistan >5% increase

Afghanistan No changea

PRC = People’s Republic of China.
a Between –5% and 5%.
Source: TA Consultants.

Table 9.8: model findings on Railway Corridor Traffic in frictionless Case 
without Construction of missing links, 2025

Changes in Railway freight in the frictionless Case

Corridor
Change in 

freight Turnover
Change in Travel Time 
within CaReC Region

Change in Travel Cost 
within CaReC Region

Trans-Siberian Railway No changea No changea No changea

Trans-Mongolian Corridor >25% increase 10%–25% decrease 5%–10% decrease

Northern Trans-Asian Corridor >25% increase 10%–25% decrease No changea

Trans-Caspian International Transport Route >25% increase 10%–25% decrease 10%–25% decrease

Uzbekistan Northwestern Corridor About 50% increase 10%–25% decrease No changea

Lapis–Lazuli Corridor >25% increase 10%–25% decrease No changea

Caucasus Transit Corridor >5% increase 10%–25% decrease No changea

Southern Trans-Asian Corridor >25% increase 10%–25% decrease 10%–25% decrease

China–Pakistan Economic Corridor >25% increase 10%–25% decrease 5%–10% decrease

North–South Corridor >5% increase 10%–25% decrease 10%–25% decrease

CAREC = Central Asia Regional Economic Cooperation.
a Between –5% and 5%.
Source: TA Consultants.



152
THE SITUATION OF RAILWAYS IN CAREC COUNTRIES AND OPPORTUNITIES  
FOR INVESTMENT, COMMERCIALIZATION AND REFORM

Table 9.9 compares travel distances on railway 
corridors with those on competing road corridors. 
Most of the main railway corridors are shorter or 
similar in length to the road corridors, suggesting 
that there could be unrealized potential to divert 
more traffic from road if border crossing frictions are 
reduced, and railway service quality, and sales and 
marketing are improved. The Northern Trans-Asian 
Corridor and the TITR are 10%–20% shorter than the 
corresponding road corridors, while the Lapis–Lazuli 
Corridor is 20% shorter. Most of the other railway 
corridors are of similar length to their competing road 
corridors, except the Trans-Mongolian Corridor which 
is 10%–20% longer than by road.

Table 9.10 compares travel distances on each railway 
corridor with the other main railway corridors they 
compete with, assuming that any missing links on 
route are built (Figure 9.1). The main findings are 
summarized below: 

(i)  urumqi to moscow: For the part of the journey 
from Urumqi to Shalkar, it is 351 km shorter 
to route entirely on the Northern Trans-Asian 
Corridor than to use the TITR. This advantage 
underscores the need for the PRC and 
Kazakhstan to address transhipment bottlenecks 
at the Alashankou/Dostyk border crossings.

(ii)  urumqi to Caspian Sea: It is 580 km shorter to 
route entirely on the TITR through Kazakhstan 
than to use Uzbekistan’s Northwestern Corridor 
for part of the journey before rejoining the TITR 
at Beyneu. This suggests that the Northwestern 
Corridor may be less competitive for long 
distance traffic to or from the PRC, although it is 
likely to be competitive for traffic that originates 
or terminates within or near to Uzbekistan.

(iii)  urumqi to bandar abbas: The western branch 
of the Southern Trans-Asian Corridor via 
Kazakhstan and Turkmenistan is 88 km shorter 
than the eastern branch via Tajikistan and 
northern Afghanistan. The western branch also 
has no missing links and fewer border crossings. 

(iv)  urumqi to Karachi: Use of CPEC from the PRC 
to Pakistan would be 439 km shorter than routing 
via Afghanistan. It is also worth noting that if the 
CKU is built this would introduce a new option 
for Central Asian countries to gain access to 
Pakistan’s deep-water ports by using the CKU from 
Uzbekistan to Kashgar and CPEC from Kashgar to 
Pakistan’s ports.

(v)  moscow to bandar abbas: The branch of the 
North–South Corridor on the western side of 
the Caspian Sea via Azerbaijan seems to have 
significant advantages as it is 1,102 km shorter 
than the branch on the eastern side that routes 
via Kazakhstan and Turkmenistan, and has fewer 
border crossings. 

The traffic origins and destinations examined in 
Table 9.10 are broadly representative of some of the 
major traffic existing and potential freight traffic flows 
on Central Asian railway corridors. However, much 
of the existing cross-border traffic is short- or 
medium-distance with travel distance and corridor 
competitiveness being significantly influenced by traffic 
origin and destination. 

5.  Testing selected investment 
interventions

The CRTM was also used to examine how much freight 
traffic might be attracted by 2030 if various possible 
investment interventions identified by CAREC member 
countries are implemented. The nine interventions 
considered are shown in Figure 9.1. 

A first set of tests examined traffic levels that each 
proposed investment intervention might attract 
if no other missing links are built. This provides a 
preliminary indication of which single interventions 
might attract most traffic. While overall economic and 
financial feasibility would depend on the level of 
investment costs required, interventions that are 
more likely to attract substantial freight traffic levels 
may have a chance of being economically and 
financially feasible and may be possible candidates 
for conducting more detailed feasibility studies. 



OPPORTUNITIES FOR RAILWAY INVESTMENT 153

Table 9.10: Comparison of Travel distances on Central asian Railway Corridors if missing links are built

Corridor Route 
Railway distance 

(km) Shortest Route

Northern 
Trans-Asian 
Corridor

Urumqi to Moscow via northern Kazakhstan 4,591 Route via northern Kazakhstan 
is 351 km shorter

Urumqi to Moscow via sections of TITR in 
southern Kazakhstana

4,942

Trans-Caspian 
International 
Transport Route

Urumqi to Caspian via Kazakhstan using 
northern route (TITR)

4,901 Northern route is 580 km shorter

Urumqi to Caspian via Uzbekistan and 
Kazakhstan using southern route

5,481

Southern 
Trans-Asian 
Corridor

Urumqi to Bandar Abbas via Kazakhstan 
(northern route)

4,811 Northern route is 88 km shorter

Urumqi to Bandar Abbas via Tajikistan and 
northern Afghanistan (southern route)

4,899

China–Pakistan 
Economic Corridor

Urumqi to Karachi via Pakistan 3,846 Route via Pakistan is 439 km shorter

Urumqi to Karachi via Afghanistan 4,285

North–South 
Corridor

Moscow to Bandar Abbas via eastern branch 
of corridor (Kazakhstan)

5,548 Route via Azerbaijan is 1,012 km shorter

Moscow to Bandar Abbas via western branch 
of corridor (Azerbaijan)

4,536

TITR = Trans-Caspian International Transport Route.
a Using the TITR between Urumqi and Shalkar, then rejoining the Northern Trans-Asian Corridor to Moscow. 
Source: TA Consultants.

Table 9.9: Comparison of Travel distances on Sections of Railway and Competing Road Corridors

Railway Corridor Competing Road Corridor Section

Railway distance if 
missing links built 

(km)

difference between 
Railway and 

Road distance 

Trans-Siberian Railway Not applicable Not applicable Not applicable

Trans-Mongolian Corridor Within Mongolia 1,087 Railway is 10%–20% longer

Northern Trans-Asian Corridor Almaty to Rudny  
(border with the Russian Federation)

1,942 Railway is 10%–20% shorter

Trans-Caspian International 
Transport Route

Urumqi to the Black Sea 
(route is via Iran)

5,108 Railway is 10%–20% shorter

Uzbekistan Northwestern Corridor Samarkand to Beyneu 1,258 Roughly equala

Lapis–Lazuli Corridor Afghanistan border to the Black Sea 
(route is via Iran)

1,640 Railway is >20% shorter

Caucasus Transit Corridor Baku to the Black Sea   918 Roughly equala

Southern Trans-Asian Corridor Urumqi to Turkmenistan–Iran border 3,156 Roughly equala

China–Pakistan Economic Corridor Urumqi to Karachi 3,846 Roughly equala

North–South Corridor Russian Federation to Iran via Azerbaijan   521 Roughly equala

a Between –10% and 10%.
Source: TA Consultants.
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Figure 9.1: interventions Tested using the CaReC Regional Transport model
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CAREC = Central Asia Regional Economic Cooperation.
Source: TA Consultants.

Interventions that might only attract low levels of 
traffic levels are less likely to be feasible and may not 
merit feasibility studies unless there are significant 
new developments to generate additional traffic 
(e.g., major mining projects).

A second set of tests examined traffic levels 
that each investment intervention might attract 
if all the main CAREC missing links are built. 
This provides an indication of the traffic levels the 
different routes might attract if the CAREC railway 
network has been completed and there is competition 
between the various alternative routes. As such, this 
offers a rough indication of potential traffic levels that 
might be sustained over the longer term.

The findings of the modelling analysis are shown in 
Table 9.11 and summarized below:

(i)  expansion of the capacity of uzbekistan’s 
northwestern Corridor (project 1). Investment 
in increasing the capacity of this existing route 
to carry potential levels of freight traffic would 
be a lower cost investment than construction 
of missing link projects. The model projects 
that, after expansion, this corridor could attract 
fairly significant traffic levels, which would be 
largely retained even if other CAREC missing 
link interventions were built. It is likely that 
much of the traffic would originate or terminate 
in Uzbekistan.
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(ii)  missing links between Kashgar, pRC and 
uzbekistan either via the Kyrgyz Republic 
(CKu) or via the Kyrgyz Republic and 
Tajikistan (projects 2 and 3). If only a single 
missing link is built, the model suggests 
that either route could attract substantial 
freight traffic. Projected traffic on the 
CKU is higher than on the southern route 
via the Kyrgyz Republic and Tajikistan. 

If all CAREC missing links are built, only the CKU 
would retain these levels of traffic. Traffic on 
the southern route would be much lower as other 
routes, notably the CKU, would offer a shorter 
travel distance especially for transit traffic. 
Since the missing link for the CKU is shorter than 
that for the southern route (both routes pass 
through mountainous terrain where construction 
costs would be high), initial indications are that 

Table 9.11: model findings on Traffic levels in 2030 if possible investment interventions are built

annual link volume with friction 
(million tons)a

project no. project description member Country
only This 

intervention built 
all interventions 

built

1 Capacity of Uzbekistan Northwestern Corridor 
expanded to carry increased freight levels

Uzbekistan 11.83 12.64

2 The PRC to Uzbekistan via northern route 
through the Kyrgyz Republic

PRC, Kyrgyz Republic, 
Uzbekistan

19.47 20.16

2a Combination of Projects 1 and 2 
 Project 1

PRC, Kyrgyz Republic, 
Uzbekistan

11.85 12.64

2b Combination of Projects 1 and 2 
 Project 2

PRC, Kyrgyz Republic, 
Uzbekistan

20.53 20.16

3 The PRC to Uzbekistan via southern route 
through the Kyrgyz Republic and Tajikistan

PRC, Kyrgyz Republic, 
Tajikistan, Uzbekistan

14.22  8.67

4 Gashuun Sukhait–Tavan Tolgoi–Sainshand Mongolia, PRC 10.29  9.92

Sainshand–Choibalsan Mongolia 15.08 17.59

5 China–Pakistan Economic Corridor including 
Havellian–Kashgar link

Pakistan, PRC 12.65 21.57

6 Northwestern–North–Northeastern Corridor + 
missing link to Kashgar 
 Missing link in PRC to Kashgar

Afghanistan, PRC  7.86  9.13

Northwestern–North–Northeastern Corridor + 
missing link to Kashgar  
 Missing links in Afghanistan

Afghanistan, PRC  2.51  2.62

7 Mazar-e-Sharif–Kabul–Torkhamb Afghanistan, Pakistan 15.62  3.10

8 Mazar-e-Sharif–Herat–Kandahar–Spin Boldakc Afghanistan, Pakistan 10.19  0.47

9 Afghanistan Central Corridor plus Kabul to 
Pakistan border

Afghanistan, Pakistan  0.29  0.77

PRC = People’s Republic of China.
a Assuming each intervention would provide capacity to transport approximately 20 million tons per annum. 
b Part of Afghanistan’s proposed Northwestern–North–Northeastern and North–Southeastern Corridors.
c Part of Afghanistan’s proposed Northwestern–North–Northeastern and Northwestern–South–Southeastern Corridors.
Source: TA Consultants.
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for reasons of traffic and cost, the CKU may 
have greater potential to be economically and 
financially feasible. 

(iii)  The CKu and uzbekistan northwestern 
Corridor in combination (project 2a and 
project 2b). The model projects that building 
these corridors in combination would not attract 
additional traffic to either corridor. It seems that 
while the CKU would be attractive for cross-
border traffic, and the Northwestern Corridor 
would be attractive for traffic originating and 
terminating in Uzbekistan, the two routes in 
combination would not attract large volumes of 
transit traffic. 

(iv)  gashuun Sukhait–Tavan Tolgoi–Sainshand–
Choibalsan, mongolia (project 4). The model 
suggests that if this missing link is built it might 
attract fairly high traffic levels whether it is the 
only missing link built or all other CAREC missing 
links are built. 

(v)  China–pakistan economic Corridor, pakistan 
(project 5). The CPEC project is projected to 
carry fairly high levels if it is the only missing link 
built, but the increase over existing traffic levels 
would not be very high. However, if all other 
CAREC missing links are built, CPEC traffic 
might rise sharply. This suggests that CPEC 
might attract significant transit traffic between 
Central Asia and Pakistan’s ports.

(vi)  missing links within afghanistan’s proposed 
ring-railway (projects 6–9). If only one missing 
link is built, the model projects that several of 
the proposed missing links might attract fairly 
significant levels of traffic. The Northwestern–
North–Northeastern Corridor combined with 
the missing link between Kashgar, PRC and the 
Afghanistan border (Project 6) is projected to 
attract modest traffic levels that would rise if 
other missing links are built. Most of this traffic 
would be on the section in the PRC, with much 
lower traffic on the section across northern 
Afghanistan. Both proposed links between 
northern Afghanistan and Pakistan—either via 
Mazar-e-Sharif–Kabul–Torkham (Project 7) 

or via Mazar-e-Sharif–Herat–Kandahar–Spin 
Boldak (Project 8)—might attract significant 
traffic but most of this would divert to other 
routes, notably CPEC, if other competing links 
are built. This reflects distance disadvantages 
compared with other routes and the low levels 
of existing traffic generating activities along 
these routes within Afghanistan. In the case 
of Afghanistan’s proposed Central Corridor 
(Project 9), the model does not project 
significant traffic levels. Should Afghanistan 
succeed in attracting major mining investments 
that could be served by these various proposed 
corridors, this could generate significant 
additional railway freight that could strengthen 
the prospects for construction of missing links 
being economically and financially feasible.

d.  Technical assistance 
support for railway 
investment projects

Based on the findings of the railway sector 
assessments conducted in each CAREC member 
country, together with the analysis and modeling 
included in the present study, Table 9.12 identifies 
a range of more promising cross-border railway 
investment projects that could be considered for 
prefeasibility or feasibility study in future. 

The candidate projects in Table 9.12 include key 
missing links on major railway corridors, upgrading 
of transloading facilities at the busiest railway 
border crossings, investments to alleviate capacity 
bottlenecks on busy railway corridors, establishing 
regional arrangements to improve and expand railway 
wagon supply, financing mechanisms for locomotive 
financing, introducing scheduled regional container 
block train services, upgrading facilities for rolling 
stock maintenance, development of freight terminals 
and multimodal freight logistics hubs. 
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Table 9.12: possible Cross-border Railway investment to Consider 
for Conducting prefeasibility or feasibility Studies

Railway Type Country proposed prefeasibility or feasibility Study
Large railways 
with high 
traffic levels

PRC, IMAR, and 
XUAR regions

 • Proposed PRC–Kyrgyz Republic–Uzbekistan Railwaya

 • Development of Urumqi as a transloading hub for PRC–Europe and PRC–Central Asia trains
 • Expansion of transloading capacity at Alashankou, Horgos, and Erenhot border crossings

Kazakhstan  • Investment program for addressing capacity bottlenecks
 • Expansion of transloading capacity at Altynkol and Dostyk border crossings

Uzbekistan  • Proposed PRC–Kyrgyz Republic–Uzbekistan Railwaya

 • Expansion of capacity on Uzbekistan’s Northwestern Railway Corridor
 • Trans-Caspian container block train services between Uzbekistan and Turkmenbashy Port

Mid-sized 
railways with 
moderate traffic

Azerbaijan  • Facilities for rolling stock maintenance
Georgia  • Contrailer feasibility study

Mongolia  • Tavan Tolgoi–Zuunbayan–Sainshand–Baruun-Urt–Choibalsan Railway
 • Tavan Tolgoi–Gashuun Sukhait Railway
 • Logistics centers associated with the Bogd Khan Railway

Turkmenistan  • Trans-Caspian container block train services between Uzbekistan and Turkmenbashy Port
Small former 
branch lines with 
low traffic

Kyrgyz Republic  • Proposed PRC–Kyrgyz Republic–Uzbekistan Railwaya

 • Multimodal terminals in Balykchy and possibly also in Osh or Jalal-Abad
 • Wagon rehabilitation program

Tajikistan  • Jaloliddini Balkhi–Jayhun–Nizhny Pyanj Railway
 • Modern multimodal terminal at Kulob
 • Provision of value-added logistics centers

Needing large 
investments to 
develop or renew 
the network

Pakistanb  • Upgrading locomotive maintenance
 • Freight and logistics terminals
 • Study of railway service continuity during upgrading of ML1

Afghanistan None (studies already completed for most sections of proposed ring-railwayc)

COVID-19 = coronavirus disease, ML1 = Main Line 1 (Pakistan), PRC = People’s Republic of China, TA = technical assistance.
a  As part of the present TA project, a traffic study is to be carried out once COVID-19 travel restrictions have eased.
b  Once Pakistan’s main railway corridor (ML1) has been upgraded and renewed, there could be potential to develop new and improved 

cross-border railway links with Afghanistan and Iran.
c  Afghanistan has already conducted prefeasibility or feasibility studies for several thousand kilometers of its proposed national railway network 

and is continuing to conduct further studies with development partner support.
Sources: ADB 2021a; 2021b; 2021c; 2021d; 2021e; 2021f; 2021g; 2021h; 2021i; 2021j; 2021k; TA Consultants.
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DRC = designated rail corridors.
Source: CAREC Secretariat.
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aPPENDiX b |  tHE CarEC rEgioNal 
traNsPort MoDEl

i. introduction
A. Overview

This appendix discusses the overall structure 
of the CAREC Regional Transport Model 
(CRTM). The CRTM was developed using 
readily available sources including data from 
earlier international programs such as Transport 
Corridor Europe–Caucasus–Asia (TRACECA).1 
The model development relied completely on 
existing data sources.2 There is no plan within the 
present technical assistance (TA) project to conduct 
any large-scale data collection to supplement existing 
data sources.

The software platform adopted for model 
development was CUBE.3 Any network file output 
from this software is compatible with standard GIS 
software. During the 4th Railway Working Group 
(RWG) meeting, there was a desire from the 
technical staff of the CAREC member countries 
to understand and appreciate the detail of CRTM. 
To that extent, the TA team is likely to schedule a 
workshop at some future date to allow familiarization 
with the CRTM.

1 It is understood that during the past decade TRACECA commissioned the development of a four-step transport model covering 
countries in Eastern Europe and Central Asia, including 7 of the 11 CAREC member countries. 

2 An extensive survey of travel patterns across CAREC would provide a better database. Such a survey would be costly and 
time-consuming, and was not included within the scope of the present TA project.

3 CUBE is proprietary software of the Bentley Corporation of the United States. Use of CUBE requires a license.
4 Johnstone, L., and V. Ratanavaraha. 2017. Green Cargo Movement, Locality: Mekong Region Across Localities. International Journale 

of Geomate, 16(56): pp. 110–117.

B. Specification detail

The computer hardware required for running the 
CAREC model is shown in Table B-1.

Table B-1: hardware Specification

Specification description

Processor Intel i7

Operating system Windows 10 Pro

Hard drive storage 1 terabyte

Random-access memory (RAM) 16 megabyte

Source: TA Consultants.

CRTM runs under the CUBE software platform, 
Version 6.4. Three inter-related software elements 
are required to run the entire model: the two primary 
components of the software, namely CUBE Base 
and CUBE Voyager, and the additional specialized 
software of CUBE Cargo. It is assumed readers 
of this appendix will have a basic understanding 
of this software platform and transport modelling 
terminology. The forerunner of CRTM was a transport 
model developed for cargo movements in the 
Mekong subregion.4
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C. This document

This appendix explains the mathematical 
structure of the CRTM and documents the 
structure of the model within the interlinking 
flowchart modules. The following section documents 
the overall model structure and nomenclature. 
The next section discusses the procedure 
for estimation of movement impedance. 
Sections 5 and 6 discuss the detailed estimation 
of passenger and freight traffic movements. 
Section 7 describes the traffic assignment procedure 
and Section 8 discusses the model validation. 
The penultimate section of the appendix documents 
some typical results. The final section suggests further 
directions for CRTM development in future.

ii. The structure
It is important to understand the file structure and 
the model structure within the software framework, 
and the data sources that support the calculus of 
the model. 

A. Directory structure

The file structure directory of the CRTM is shown 
in Figure B-1. The structure is organized under task 
subdirectories with all files for a specified task within 
that subdirectory. Besides the scenario directory 
in which the scenario results are housed for all 
time horizons, there are five main subdirectories 
for preparation, skim development, passenger 
movement, cargo movement, external, and 
assignment. The file directory structure and model 
directory structure are inter-linked. 

Figure B-1: CaReC directory Structure

model
0. preparation
 • 0.1 Inputs — Prepare background information 
 • 0.2 Networks — Prepare master network for specific scenario 
 • 0.3 Economics — Prepare socio-economic data for specific scenario for each locality

1. Skim development
 • 1.1 Person Skim — Develop person skims 
 • 1.2 Cargo Skim — Develop cargo skims

2. person movement
 • 2.1 Generation — Develop person trip generation for specified scenario 
 • 2.2 Distribution — Develop person trip distribution for specified scenario 
 • 2.3 Mode Split — Develop person mode split for specified scenario

3. Cargo movement
 • 3.1 Generation — Develop cargo trip generation for specified scenario 
 • 3.2 Mode Distribution — Develop cargo trip mode distribution for specified scenario 
 • 3.3 Sample Data — Develop sample data for specified scenario

4. external
5. assignment
 • 5.1 Convergence — Convergence for feedback loop 
 • 5.2 Environment

Scenario—Scenario specified inputs
 • 2017 
 • 2025 
 • 2030 
 • 2050

CAREC = Central Asia Regional Economic Cooperation.
Note: The CAREC Regional Transport Model (CRTM) file structure reflects the overall model structure.
Source: TA Consultants.
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B. Model structure

The model is developed using national and data 
sources. The data that was initially sought from 
CAREC member countries is documented in 
Table B-2.5 The model structure is shown in 
Figure B-2. It consists of a series of windows from 
left to right—namely scenario, data, application, key, 
and the main model window.

5 This data was not necessarily available in full.

The scenario window houses the various project 
combinations prepared for evaluation within the 
CRTM. At the upper level are the nominated 
time horizons. The time horizons for the model 
should cover periods relevant for CAREC member 
countries. There are three time horizons for 
short-term, medium-term, and long-term forecasts. 
The base year is 2017. The short-term time horizon 
is 2025, the medium-term time horizon is 2030, and 
the long-term time horizon is 2050.

Table B-2: Regional model data Sources

item description

National transport model Any previous existing national model, if available

Economic data Socio-economic characteristics by small area e.g., population, employment by category, regional GDP 
by category including any projections often available from the economy ministry

Customs and immigration  • Customs movement by tons by origin, commodity, and mode
 • Immigration movement by origin and mode

Origin destination data  • Movement data by passengers to/from a small area by mode
 • Commodity flow data tonnage movement to/from a small area by commodity and mode
 • Count volume data on infrastructure e.g., traffic count both road and rail including historical data 

possibly available from the transport ministry

Infrastructure inventory Inventory datasets preferably in the form of GIS
 • Detailed data on network infrastructure on a transport link often available from transport ministry

 » Number of lanes/tracks on infrastructure link;
 » Quality of infrastructure link;
 » Any toll; and
 » Average operating speed both road and rail sectors.

 • New proposals both road and rail sector
 » Potential opening year of new projects

 • Any specific details on border crossings in support of CPMM

Travel cost data  • Passenger movement
 » Passenger fares (bus and rail)
 » Fuel costs

 • Cargo movement
 » Cost of ton by commodity by mode per kilometer
 » Cost of the container by mode per kilometer
 » Any movement restrictions

 • Vehicle operational costs

National transport database Access to any existing national transport database
 • Vehicle registration database

CPMM = Corridor Monitoring and Management Program, GDP = gross domestic product, GIS = geographic information system.
Source: TA Consultants.
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Figure B-2: model Structure
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Table B-3: Standard Reports

module name description

Preparation Socio Summary of socio-economic 
characteristics

Passenger MS-Passenger Passenger trip summary 
by mode

Cargo Gen_Cargo Cargo trip summary 
by commodity

MS_Cargo Cargo trip summary 
by mode

Assignment Assignment Assignment summary 
by major mode

Gen_Cargo = cargo generation, MS = mode split.
Source: TA Consultants.

The application window is the linkage to the 
applications in underlying model windows. 
This window allows quick access to the submodels 
such as for passenger movement. The data window 
is the linkage to the report structure developed 
within the report. Reports are available at various 
stages of the model analysis such as mode split 
reports for both the movement of people and freight 
(see Table B-3). 

The key window is the location for defining specific 
inputs related to each scenario such as scenario 
model year and input network file. This is also the 
location for defining the type of model run under 
consideration.

One specific key that controls the projects that 
are included in a scenario is the “list of included 
projects.”6 This key is an input text file. A user of the 
model can change the inputs related to any model 
scenario by modification of the input keys.

6 These projects are already defined in the network and can be switched on and off via this input file.

The model window is central to application of 
the CRTM. The box numbers within this window 
relate to the organization of the model structure. 
Boxes 3 to 7 correspond with the model directory 
structure referenced in the model window. 
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Each of these boxes is the entrance flow point to 
the modules of preparation, skim development, 
passenger development, freight development, and 
external. Box 8 is the assignment module and Box 9 
contains results from any scenario tested. 

iii. model preparation
The model preparation module includes 
network development and the socio-economic 
segment of the model. The basis for network 
development is the existing ADB GIS database. 
This database is promulgated into the structure 
of a detailed model network with the inclusion 
of information available from ADB’s CAREC 
Corridor Performance Measurement and 
Monitoring (CPMM) concerning border crossings 
incorporated into the network as dummy links.7 

7 This information is incorporated as nodal data adjacent to the physical network.
8 Air transport is excluded from this analysis. Aviation is not considered as an alternative mode to rail. It should be remembered that 

the CRTM is a “living model” with a flexible framework. It would not be difficult to include aviation in a later CRTM update. Likewise, 
for this first model release, high speed rail is not designated as a separate mode but this could be incorporated in future if needed.

The network incorporates three modes of rail, road, 
and water.8 The extent of the land-based network is 
shown in Figure B-3 with the green and orange lines 
representing the major rail and road links respectively. 
There is a skeletal network in both southern Russian 
Federation and Iran through to the Iranian ports.

A. The network development

Within the structure of the network, travel patterns 
are loaded into the network via movements between 
small areas within the CAREC member countries. 
These small areas are referred to as traffic analysis 
zones or TAZs. The model includes two levels 
of TAZs: small and large. It is necessary to have 
two levels as this is the basis of the cargo module 
described later within the explanation of the cargo 
module. The zone distribution of TAZs within 
member countries is presented in Table B-4.

Figure B-3: The CaReC network

Source: TA Consultants.
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Table B-4: distribution of Tazs 
between CaReC member Countries

no. CaReC member Country

number of zones

Small large

 1 Afghanistan 25  1

 2 Azerbaijan 10  1

 3 Georgia  9  1

 4 Kazakhstan 20  2

 5 Kyrgyz Republic  8  1

 6 Mongolia  5  1

 7 Pakistan 50  5

 8 PRCa 40  4

 9 Tajikistan 10  1

10 Turkmenistan  9  1

11 Uzbekistan 20  3

external 20 20

CAREC = Central Asia Regional Economic Cooperation, 
No. = number, PRC = People’s Republic of China, TAZs = traffic 
analysis zones.
a  Only the two autonomous regions that form a part of CAREC, 

namely Xinjiang Uygur Autonomous Region (XUAR) and 
Inner Mongolia Autonomous Region (IMAR), are included 
from the PRC.

Source: TA Consultants.

The small TAZ boundaries follow the existing zone 
boundaries from earlier TRACECA analysis or, in the 
case of additional needed detail or for those member 
countries that are not members of TRACECA, the 
boundaries follow the administration boundaries 
within the ADB’s CAREC GIS database. In total, there 
are 226 small TAZs and 41 large TAZs.9

The detailed structure of the network module is 
shown in Figure B-4.

9 Within these totals, there are 20 external zones.
10 These equations were sourced from data available for CAREC member countries that are members of TRACECA and covers an earlier 

time period.
11 Unless otherwise stated, all monetary terms are in US dollars in 2017 constant prices.
12 These forecasts are reflective of trend growth rates and do not include an allowance for the Covid-19 pandemic.

A key input for any analysis using the model is the 
list of projects included in a specified scenario. 
Several proposed projects are included in the network 
but are currently switched off and thus do not form 
part of the network. A sample of such projects is 
shown in Table B-5.

B. Socio-economic development

Within the socio-economic model segment, the 
following data is prepared for each small TAZ: 
population by three economic activity classes 
(low, medium, and high) and employment 
opportunities by three classes (primary, secondary, 
and tertiary). The distribution of the population 
into economic classes is estimated as shown in 
Figure B-5.10 The socio-economic data forecast is 
then linked to the overall economic growth of each 
CAREC member country. Economic growth is based 
on a common frame in fixed US dollar terms. 

The population of the CAREC region in 2017 is 
estimated at 375 million people while the region’s 
GDP is estimated at $1,500 trillion.11 By 2050, 
the population is expected to grow to 553 million 
people, with GDP reaching $11,000 trillion.12 
The distribution of key economic parameters 
in percentage terms is presented in Table B-6. 
The CAREC member countries with the largest 
economies and populations are Pakistan and the 
IMAR and XUAR regions in the PRC. Together they 
account for nearly 60% of the region’s population and 
a similar proportion of its GDP. 

For future time horizons, differential growth rates 
are estimated within each member country and then 
distributed at the small TAZ level. The details and 
the associated flow chart of the socio-economic 
preparation are shown in Figure B-6.
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Figure B-4: The network
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Source: TA Consultants.

Table B-5: Sample of proposed projects within the network Structure

project Codea member Country description

10101 Afghanistan Mazar-e-Sharif–Herat rail link

10102 Afghanistan Herat–Ghurian rail link

10103 Afghanistan Herat–Torghundi rail link

10412 Kyrgyz Republic PRC–Kyrgyz Republic–Uzbekistan Railway

10812 People’s Republic of China Rail link from Kashgar
a  The project code has five digits. The first three digits refer to the member country in the range 101 to 111 and the last two digits refer to a 

unique code for a project within a member country.
Source: TA Consultants.
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Figure B-5: economic Class distribution
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GDP = gross domestic product.
Source: CRTM developed from TRACECA database.

Table B-6: distribution of Socio-economic parameters among CaReC member Countries

no. CaReC member country population (%) gdp (%)

1 Afghanistan   8.0   2.5

2 Azerbaijan   2.8   4.1

3 Georgia   1.2   1.8

4 Kazakhstan   5.0  23.4

5 Kyrgyz Republic   1.7   0.8

6 Mongolia   0.8   1.1

7 Pakistan  53.1  27.6

8 People’s Republic of China  14.7  34.5

9 Tajikistan   2.3   0.9

10 Turkmenistan   1.6   1.2

11 Uzbekistan   8.8   2.1

Total 100.0 100.0

CAREC = Central Asia Regional Economic Cooperation, GDP = gross domestic product.
Source: TA Consultants.
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Figure B-6: Socio-economic preparation
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Source: TA Consultants.

iv. Skim development
Although skim development is in a separate module 
box, it is still part of the model preparation. This is the 
estimate or cost of travel between any pair of small 
zones. This cost varies by mode and is different for 
each CAREC member country. The travel skims are 
estimated separately for the movement of freight and 
people. In the case of freight, travel skims are also 
needed for movement between large zones.

A.  The skims by mode for 
passenger movement

The module provides the cost for passenger 
travel cost for input into passenger movement. 
The model structure is shown in Figure B-7.

B.  The skims by mode 
for freight movement

The model provides the cost for freight movement by 
mode cost. The freight skims are estimated for both 
the movement between small zones and large zones 
as shown in Figure B-8.
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Figure B-7: passenger Skim development
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Figure B-8: Cargo Skim development
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v. passenger movement
The passenger movement module is the location 
within the model structure for the estimation of 
generated passenger trips by small zones initially 
followed by the distribution and allocation of 
passenger trips to the mode of choice of movement 
between small TAZs.

A. Trip generation

Generation equations link the socio-economic 
data for each time horizon with the number 
of trips starting and ending in each small TAZ. 
The estimation of these long-distance trips is for 
three economic activity levels. The geographic 
extent of each member country is different so in 
this model, the long-distance trip is one as defined 
between small TAZs and excludes all trips within a 
TAZ. A different equation is thus needed for each 
member country. The structure of the passenger trip 
generation module is presented in Figure B-9.

13 Within the software platform, there is a procedure for easy calibration of this curve from observed travel patterns.
14 The impedance for the gravity model uses the distance skim. There is also an opportunity within this module to add additional 

impedance reflecting border crossing penalties.

The structure of the generated trip function takes 
the following form for trips generated in each TAZ by 
economic class:

Geni (trips generated in zone i) = a* Population 
+ b* GDP per capita where a and b are constants 
associated with each member country

B. Trip distribution

Distribution associates the two ends of the trip 
together between any zone pair to form a movement. 
The module structure is shown in Figure B-10. 
The distribution of passenger trips uses a gravity 
model.13 The general form of the equation is 
as follows: 

                                                

where:
f(cij)  F-factor, a function cost of travel
Pi  Generations at zone i
Aj Attractions at zone j
Tij Trips between zone i and zone j
Kij  The parameter which describes the 

relationship between groups of zones

The F-factor curve is in the form of a gamma 
function within the CRTM. The Gamma function 
takes the form: 

f(cij) = cijX1 * exp(X2 * cij)

where:
cij is the impedance of travel between any zone pair i 
and j. X1 and X2 are calibration constants. For CRTM, 
the values of X1, X2 are 1.13274, –0.00695854, 
respectively for all three economic activity classes.14

( )
( )

j ij ij
ij i

j ij ij

A f c K
T P

A f c K
=
∑ Equation 1

Figure B-9: passenger Trip generation
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Figure B-10: passenger Trip distribution
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C. Mode split

Mode split determines the mode of travel between 
any zone pair. The module structure is shown in 
Figure B-11.

The estimate of travel mode is via a logit model that 
will allocate trips between the rail and road (bus and 
private vehicle) sector. The logit model takes the 
following form:15

                                                exp( )
exp( )

i
i

i i

VP
V

=
Σ

Equation 2

15 The model parameters were developed following a review of the earlier national transport models developed in the Mekong region 
together with data sources from TRACECA.

where:
Pi   Probability of choosing transportation mode i 

from the set of choice modes; and
Vi   Utility function of transportation any mode i 

includes a function linking travel time and 
cost between any zone pair via scale 
parameters. The scale parameter coefficients 
for time and cost are reported in Table B-7 
for the three economic classes.
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Figure B-11: passenger mode Split
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Table B-7: mode Split parameters by economic Class

variable Class 1 (low) Class 2 (medium) Class 3 (high)

Time Scale Factor –1.3325 –1.3943 –1.2672

Cost Scale Factor –0.8887 –1.2586 –1.3204

Source: TA Consultants.
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vi. freight movement
The freight module (also referred to as the cargo 
module) is the location within the model for the 
estimation of generated cargo trips by large zones 
initially followed by the distribution and modal 
choice of cargo movements between zones.16 
The data for this module calculus is sourced 
from TRACECA and available customs data. 

16 The freight module is referred to as the cargo module. The simple reason is that the cargo module uses the cargo subset of the 
CUBE software.

17 The harmonized commodity description and coding system, also known as the harmonized system (HS), is an internationally 
standardized system of names and numbers to classify any freight commodity.

The harmonized system (HS) of group codes is 
tabulated in Table B-8.17 There were initially only 
five commodity group codes. However, following 
workshop discussions with national consultants 
from each member country, there are two additional 
carbon classifications of oil and coal products 
resulting in 7 commodity groups.

Table B-8: freight Commodity grouping

CaReC group Code description hS-start hS-end hS description

1 Agricultural     1     5 Animal & animal products

1 Agricultural     6    15 Vegetable products

2 Processed food    16    24 Foodstuffs

3 Chemical/mineral    25    27 Mineral products

6 Coal products 2,701 2,708 Coal products

7 Oil products 2,709 2,715 Petroleum products

3 Chemical/mineral    28    38 Chemicals & allied industries

3 Chemical/mineral    39    40 Plastics/rubber

4 Wood and skins    41    43 Raw hides, skins, leather, & furs

4 Wood and skins    44    49 Wood & wood products

3 Chemical/mineral    50    63 Textiles

4 Wood & skins    64    67 Footwear/headgear

5 Miscellaneous    68    71 Stone/glass

5 Miscellaneous    72    83 Metals

5 Miscellaneous    84    85 Machinery/electrical

5 Miscellaneous    86    89 Transportation

5 Miscellaneous    90    97 Miscellaneous

HS = harmonized system.
Source: TA Consultants.
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A. Generation

Freight generation equations first link the socio-
economic data with the number of trips starting in 
and ending in each large TAZ.18 The estimation of 
trips is for seven cargo commodity groups. 
The geographic extent of each member country 
is different so in this model, the trip excludes 
movements within small TAZs. A different 
equation is thus needed for each member country. 

18 When discussing freight trips, this in fact is a reference to a ton of movement. 

Figure B-12: freight Trips – part a
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Source: Consulting Team and Framework of CAREC.

The generation model forecasts the number of tons 
of each commodity group produced and consumed 
in each internal large TAZ. Production is divided 
into internal production that is transported to an 
internal zone, and export production that is sent to 
external zones. Similarly, the consumption of goods is 
classified as internal when to and from internal zones, 
or as imports when originating from external zones. 
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The independent variables in the generation 
equations include population, employment 
by category and GDP per capita. The model structure 
flowchart is presented in Figure B-12, as the first 
flowchart describing freight generation.

In addition, the model incorporates a carbon growth 
index.19 This is a variable that reflects an increasing 
commitment from countries to reduce the production 
and use of carbon in line with the Paris Agreement 
(Klein et al. 2017, Hossain et al. 2017).

B. Distribution and mode split

Distribution and mode within the cargo module 
of the software are combined in a single step 
(see Figure B-13). This is the second part of freight 
movement. There is first a portioning of short-haul 
trips before the modal distribution between the major 
modes. Short trips are assigned to the road sector.

Figure B-13: freight Trips – part b
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19 This empowers CRTM to respond to any identified low-carbon initiatives.
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The model includes logistic nodes. These are places 
such as major goods yards, multimodal terminals, 
railway stations, and ports, where transference 
between modes occurs. These nodes are identified 
within the small zonal system. The logistic nodes 
sub-model examines the matrices created by the 
long-haul modal split model and partitions them into 
“direct transport” and “transport chain matrices.” 
The goods in the direct transport matrices will be 
transported directly from their initial origins to their 
final destinations. The goods in the “transport chain 
matrices” will travel via logistic nodes.20 These trips are 
divided into two sections: from origin to logistic node 
and from logistic node to the destination. Of these 
two sections, one will be classified as long-haul and 
the other will be classified as short-haul movement. 
At the end of this process, there are matrices by mode 
by commodity group.

The internal, import, and export long trips are 
distributed using a gravity model with a negative 
exponential deterrence function. The function 
is applied to the generalized cost of transport. 
The deterrence function for the gravity model is 
as follows:

                                                

where:
c refers to the commodity group;
e is the base of the natural logarithm function;
Gc  is the generalized cost for commodity 

group c. This is the composite cost derived 
from the logit model used for the modal split;

Φc(Gc)  is the deterrence function of generalized cost 
used in the gravity model;

Pc  the calibration parameter for commodity 
group c; 

1
100( )
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 Φ = Equation 3

20 In this model release, block trains are not included as a separate mode.

Γc  the growth factor for the calibration parameter 
for commodity group c; and

y  the time difference in years, from the base year 
to the year for which the model is being run.

The coefficients for both the distribution and mode 
split cargo modules are tabulated in Table B-9. 
The outputs from the distribution model are the total 
large zone to large zone movements for all modes. 
The modal split model is run on the long-haul trips; 
all short-haul trips are assumed to travel by road as 
mentioned previously. The generalized cost function is 
defined for each combination of commodity group and 
mode. There are three independent variables, time, 
distance, and generalized cost. For each commodity 
group, the modal split is a simple multinomial logit 
model. The composite costs of the multinomial logit 
models are used in the long-haul distribution model. 
The model split proportions are defined in the 
following equation:

                                                

where:
c refers to a commodity group;
m refers to mode, m;
d is the travel distance;
τ is the travel time;
χ is the generalized cost of travel;
ζcm(d,τ,χ)  is the proportion of tons of commodity 

group c that will travel by mode m;
e  is the base of the natural logarithm function; 

and
Γcm(d,τ,χ)  is the internal cargo generalized cost function 

for commodity group c and mode m.

After these calculations within the freight movement, 
there is an estimate of ton movements between large 
TAZs via mode. This includes movements via the 
alternative sea corridors.
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Table B-9: mode Split parametersa,b

Commodity group Calibration parameter mode K2 cm K3 cm

1 0.00086 Road –0.297000 –0.015750

Rail –0.297000 –0.015750

Water –0.297000 –0.015750

2 0.00076 Road –0.495000 –0.014250

Rail –0.495000 –0.014250

Water –0.495000 –0.014250

3 0.00062 Road –0.531000 –0.010050

Rail –0.531000 –0.010050

Water –0.531000 –0.010050

4 0.00086 Road –0.297000 –0.015750

Rail –0.198000 –0.010500

Water –0.001980 –0.000105

5 0.00076 Road –0.001980 –0.000105

Rail –0.001980 –0.000105

Water –0.003300 –0.000095

6 0.00062 Road –0.003300 –0.000095

Rail –0.003300 –0.000095

Water –0.003540 –0.000067

7 0.00062 Road –0.003540 –0.000067

Rail –0.003540 –0.000067

Water –0.003540 –0.000067
a  The value of: K0 cm and K1 cm are zero for all modes and all commodities. 
b  The values of these parameters are sourced from a review of TRACECA data and large-scale transport models in Thailand and Egypt that adopt 

a similar structure. The latter two models are developed from large primary data collection.
Source: TA Consultants.

C. Fine distribution

Fine distribution is the final step in freight analysis and 
is the allocation of the cargo movements by mode and 
commodity from the large zone travel movements to 
the small zone movements. The model is established 
first at the large or regional area to estimate 
commodity production and consumption which is 
then distributed at the fine level or small TAZ. 

vii. external movement
There is significant through movement of traffic 
within the region as highlighted during workshops with 
national consultants. This is the reason for the inclusion 
of a separate external movement module within the 
framework of CRTM. There is a linkage within this 
module to also update external flows using customs 
data as it become available.21 The external flowchart is 
depicted in Figure B-14.

21 A future enhancement of CRTM is to further explore the inclusion of a Traverse Index that reflects external measures such as 
movement penalties on the transportation system by external forces such as economic sanctions.
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Figure B-14: external development 

Input: Prepare Data

Input: Geographic Data
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Input: Planning Final Data
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Output: External Large TAZ Matrix

Input: Planning Final Data

Input: External OD Matrix

Condense to MC

Output: External MC Matrix

MC = member country, OD = origin-destination, TAZ = traffic analysis zone.
Source: TA Consultants.

viii.  The assignment 
of movement

The assignment module is the allocation via a mode 
of both the movement of freight and people to 
the physical network infrastructure. Freight model 
assignment is shown Figure B-15. There is the 
assignment of movement flows to the non-road 
sector and the road sector. In the case of the 
non-road network, there is no constraint by capacity 
for the assignment process, the assignments for 
both passenger and freight follow an all or nothing 
procedure.22

In contrast, the vehicle assignment to the road 
network is based on passenger car units (PCUs). 
It is an equilibrium assignment procedure. 

22 A feedback loop is included that increases the impedance of freight to use the rail network when passenger flow has a high priority on 
the rail network thus reducing the capacity available for freight movement.

In the assignment procedure, the truck matrix is 
estimated from the tonnage movement and then 
converted into a PCU matrix. The passenger flow 
from buses and cars is converted into PCUs. 
Thus both freight and passenger movements for the 
road network are in similar units. The output network 
speeds from the assignment module are fed back into 
the beginning of the model. The model is then re-run 
until convergence is reached between the input and 
output speeds.

In addition, there are summary tables that are 
prepared throughout the model in the CRTM report 
window together with summaries by corridor in the 
summary analysis module. The assignment module 
flowchart is shown in Figure B-16.
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Figure B-15: freight assignment Structure

Output from Distribution/Mode Split
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Assignment to road network
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Source: TA Consultants.

Figure B-16: movement assignment

Prepare Network

Output: Assignment Network 

Input: Base CAREC Network 

Output: Prepare Network DBF

Road Person and Cargo Matrix

Input: Final Cargo Matrix

Input: Final Person Matrix

Output: Assignment Matrix

Equilibrium Assignment - Vehicles

Input: Assignment Network

Input: Assignment  Matrix

Output: Assignment Highway Network

Output: Assignment Network 

Output: Assignment Network CSV

Vehicle-PCU Assignment rename fields

Input: Assignment Highway Network 

Dump Network for Convergence Testing

Output: Link Dump File

Input: Assignment Network 

Output: Node Dump File

Link Dump

Input: Mode Commod Matrix

Input: Final Person Matrix

Output: Convergence Print Out

Load Cargo - Road

Input: Assignment Network

Input: Tonnes by Mode Matrix

Output: Assignment Highway Network

Load Cargo - Rail

Input: Assignment Network

Input: Tonnes by Mode Matrix

Output: Assignment Highway Network

Load Rail - Passenger

Input: Assignment Highway 

Input: Final Person Matrix

Output: Assignment Highway Network

Input: Load Rail Network

Input: Load Road Network

Input: Loaded Rail PAX Network

Output: Loaded Final Load 

Clean Network

Network Summary

Output: Network Cargo Summary

Input: Loaded Final

Input: Member Countries Data

Input: Network Cargo Summary 

Project Summary for Rail only

Input: Project List File

Output: Project Summary CSV

Output: Project Summary DBF

CAREC = Central Asia Regional Economic Cooperation Program, CSV = comma-separated values file, DBF= database file, PAX = passenger 
transport.
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iX. model validation
The assignment module is the allocation via a mode 
of both the movement of freight and people to the 
physical network infrastructure. The validation is the 
confirmation that CRTM is reproducing the 
base case and is therefore compatible with the 
observed situation.

A. Network validation

The assignment to the road network is an equilibrium-
based assignment procedure with all movement 
reduced to a common form namely PCUs. 
The output network speeds from the Assignment 
module are fed back into the beginning of the model. 

Figure B-17: network Calibration

Source: TA Consultants.

23 In converting the model’s estimates of daily output to annual output, the assumed number of days per year is 350. 

The model is then re-run until convergence is 
reached between the input and output speeds. 
A comparison between observed and estimated flows 
is a good result as reported in Figure B-17 with a 
good R2 value of 0.87.

B. Freight validation

The freight movement validation is shown in 
Table B-10. There is a good comparison between the 
observed and values estimated from the CRTM.23 
All comparison measures indicate that there is 
less than a 10% difference between the observed and 
estimated measure.
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Table B-10: freight validation

measure observed value % difference with model 

Turnover 2,071 billion ton-km +2.7

Movement (trips) 6.4 billion ton –6.2

Turnover road mode split 68.3% –2.0

Average trip length 324.5 km +9.5

km = kilometer.
Source: TA Consultants.

Table B-11: Railway Turnover mode Split  
(%)

Scenario 2025 2030 2050

Base 33.2 33.1 26.6

Frictionless 35.6 36.8 30.1

Frictionless full infrastructure 37.8 37.2 30.2

Friction case with full infrastructure 35.1 35.8 28.2

Source: TA Consultants.

X. Typical scenario analysis
There are two aspects to the testing of future 
scenarios defined within CRTM. First, is the 
“full infrastructure scenario.” This envisages that 
existing border-crossing frictions will remain but 
CAREC railway network infrastructure will be 
improved by building all identified missing links and 
in some cases augmenting capacity on busy routes. 
Second, is the “frictionless scenario.” This envisages 
that there will be no investment in missing links 
but that border crossing frictions for railway traffic 
will be eliminated by introduction of improved 
approaches to border control and investing in 
improved border facilities. 

24 The base case represents continuation of the status quo.
25 The share will decline further if there are no improvements in maintenance of CAREC railway infrastructure and replacement of aged 

rolling stock and equipment.

A. Frictionless scenario

Using CRTM analysis, it is possible to examine the 
impact of these two scenarios in both the short- and 
longer-term. In the base case in 2025 and 2030,24 
the CAREC rail turnover modal share remains in the 
region of 33% but declines to less than 27% in 2050 
(Table B-11).25 Even with this decline, total railway 
turnover is projected to increase by 56% by 2030 
between 2025 and 2050, and by a further 48% 
by 2050 (Table B-12).

Table B-12: daily Railway Turnover  
(million ton-km)

variable 2025 2030 2050

Base 3,819 5,973  8,843

Frictionless 4,518 7,041 10,421

Frictionless full infrastructure 4,740 7,447 10,738

Friction case with full infrastructure 4,240 6,627  9,623

km = kilometer.
Source: TA Consultants.
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With a frictionless CAREC rail system based on the 
existing infrastructure, an increase in railway turnover 
of about 18% is projected. In overall terms, removal of 
border frictions is expected to lead to a larger increase 
in railway turnover than investment in missing links. 

Figure B-18: project testing—pRC to uzbekistan via northern route through the Kyrgyz Republic

Source: TA Consultants.

Table B-13: daily Railway Turnover of project examples in 2030 

Scenario
daily railway turnover  

(ton-km)

PRC to Uzbekistan via northern route through the Kyrgyz Republic 55,616

China–Pakistan Economic Corridor including Havellian–Kashgar link 36,157

Afghanistan Northwestern–North–Northeastern Corridor + missing link to Kashgar  7,174

km = kilometer, PRC = People’s Republic of China.
Source: TA Consultants. 

B. Structure scenario options

Some sample individual projects are presented in 
Table B-13. The maps highlighting the three projects 
in pink are presented in Figures B-18 to B-20 with the 
green and orange lines representing major railway and 
road links respectively.
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Figure B-20: project testing—afghanistan northwestern–north–northeastern Corridor  
plus missing link to Kashgar

Source: TA Consultants.

Figure B-19: project testing—pRC–pakistan economic Corridor

Source: TA Consultants.
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Xi. future enhancements
This section addresses the next immediate steps and 
includes a reminder about the future home of the 
model. It has taken some time to reach this stage of 
CRTM development. This is a credible achievement 
within a short timeframe. It is anticipated now after 
the development of such a tool available that the 
ADB will find funding for model maintenance and 
subsequent model development.

A. Regional analysis

The capability of the CRTM structure allows for the 
analysis of the impact of any transport infrastructure 
project within the geographic extent defined by the 
member countries of CAREC. CRTM is not restricted 
only to rail projects but could also be used in the 
evaluation of road projects. A sub-model of CRTM is 
capable of development into a regional model within 
CAREC or providing external control totals for an 
Urban transport model of any major CAREC city. 
Furthermore, the model is linked to economic 
characteristics. CRTM thus has the capability of 
testing the impact of changing economic conditions 
on transport infrastructure. 

B. Enhancement and management

If the model is to continue to be used in future, 
it will be necessary to identify a host capable of 
being responsible for its upkeep and further use. 
If it is housed in an institution, the institution should 
have the technical and experienced staff needed to 
perform model maintenance and enhancement.

An option to support continued use and upkeep of 
the model in future might be to award a management 
contract to qualified experts whose responsibilities 
would include:26

 •  Enhancement of the model with updated 
software, 

 •  Management of the associated GIS databases, 
and 

 •  Future updates of databases should now be 
linked to the framework of the model directly 
rather than to the existing ADB GIS database.

The management of the model needs to be clearly 
associated with the interests and needs of individual 
CAREC member countries represented on the RWG. 
Possible future enhancements might include: 

 •  incorporation of aspects of the ITF model 
(ITF 2019);

 •  linkage with the Eastern Partnership Initiative 
(World Bank 2019b) ;

 •  updating linkages between CRTM and CPMM; 
 •  incorporation of transport surveys undertaken 

within CAREC; and
 • adding an environmental module.

Incorporation of the ITF model at the front end of 
the model would allow provide enhanced insights 
into regional commodity movements. The Eastern 
Partnership is a World Bank initiative that could 
potentially contribute to enhancement and extension 
of the CRTM into Eastern Europe in partnership with 
ADB and the European Union.

26 There are cases where the model management is awarded for a specific time period followed by the calling of fresh tenders at the end 
of that specified time period.
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The Situation of Railways in CAREC Countries and  
Opportunities for Investment, Commercialization and Reform

Through a technical assistance project on railway sector development, the Asian Development Bank  
is helping member countries of the Central Asia Regional Economic Cooperation (CAREC) platform to 
strengthen the role and performance of their railways. Building upon 11 country-level assessments and 
incorporating the development of a CAREC Regional Transport Model, this study examines the situation 
of the region’s railways and identifies priorities for railway investment, commercialization and reform. 
It is one of the first consolidated analyses of CAREC railways and contributes to the growing evidence basis 
to support dialogue and decision-making on railway development in the region.

About the Central Asia Regional Economic Cooperation Program

The Central Asia Regional Economic Cooperation (CAREC) Program is a partnership of 11 member  
countries and development partners working together to promote development through cooperation,  
leading to accelerated economic growth and poverty reduction. It is guided by the overarching vision of  
“Good Neighbors, Good Partners, and Good Prospects.” CAREC countries include: Afghanistan, Azerbaijan,  
the People’s Republic of China, Georgia, Kazakhstan, the Kyrgyz Republic, Mongolia, Pakistan, Tajikistan,  
Turkmenistan, and Uzbekistan.
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