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In primis, Stripple and Uppenberg (2010) suggest how the 

direct and indirect environmental costs of railways, including 

the construction of infrastructure, may affect the Life-Cy-

cle-Assessment (LCA) of rail, while economic results will vary 

based on the scope of rail usage and the region. In secundis, 

according to Lawrence and Bullock (2022), “the lowest emis-

sions per traffic unit are in China [rank #58 in the RTD indi-

cator and #135 in the CDO indicator], Commonwealth of 

Independent States (CIS), and India [rank #69 in the RTD 

indicator and #61 in the CDO indicator]. […] These rail-

ways all have a high level of electrification, substantial 

freight traffic, and [are] heavily loaded. […] In contrast, 

North American railways [the US ranks #57 in the RTD indi-

cator and #143 in the CDO indicator], which carry mostly 

freight and are primarily diesel operated, have per traffic 

unit emissions almost double those in China, CIS, and In-

dia”. This illustrates that the magnitude of the railway net-

work means little if it is not supported by well-structured lo-

gistics, and is exploited to its full potential. In tertiis, the 

positive correlation between the CDO and RTD indicators, 

which was expected based on prior data but not seen in 

Visual 4.3 can be explained by the environmental benefits of 

high-speed railways, as is highlighted in the case study by 

Shen et al. (2023) on the effects of high-speed railways in 

China. Most countries, regardless of their stage of develop-

ment, still use low-speed infrastructure, which not only makes 

rail transport less appealing from a customer point of view 

but also less ecologically efficient.

The Rail Revolution: Solving the Climate 
Crisis or Taking the Wrong Track?

The EQx2024 introduces a new indicator to the Index Area of 

Economic Value in the Producer Value Pillar on Rail track den-

sity (RTD, iv.10). This indicator demonstrates how well a coun-

try is connected in terms of rail transportation in relation to its 

population. The reason for including this indicator is straight-

forward: rail transport (especially electric rail) is one of the 

most environmentally friendly options for both passenger and 

freight transport. 

Even if regional rail services that rely on diesel fuel are con-

sidered, it is important to note that a two-person car emits 

more than twice the amount of CO2 per kilometer. When 

comparing regional rail options that rely on electric power, 

the CO2 emissions of a two-person car are almost six times 

higher. The disparity is even more marked for freight systems, 

where the CO2 emissions from a medium-sized truck are 

almost five times higher than those from diesel-based rail, and 

almost six times higher than those from electric-based rail. 

(Lawrence & Bullock, 2022).

However, Visual 4.3 shows an unexpected trend: a negative 

correlation between CO2 emissions (metric tons per capita) 

(CDO, iii.9) and Rail track density (RTD). Moreover, when 

narrowing the focus to the OECD countries (excluding Austra-

lia, Colombia, Costa Rica, Denmark, Iceland, Japan, and 

Mexico) only a small positive correlation can be observed, 

which still deviates from the emission disparities presented 

above. This divergence from the expected strong positive cor-

relation suggests that other underlying factors may influence 

the relationship between CO2 emissions and rail usage. What 

might these be?

Chapter 4: EQx2024 Analysis and Interpretation
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Note: Vertical axis plots indicator iii.9_CDO: CO2 emissions (metric tons per capita). Horizontal axis plots indicator iv.10_RTD: Rail track density.
OECD countries are highlighted with a violet circle. Violet dashed line indicates a fitted regression line based on available OECD countries.
Orange dashed line indicates a fitted regression line based on all available countries.
Random selection of country codes are printed in case of country overlaps.

Visual  4.3: CO2 emissions and rail track density
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This all helps to clarify why a more extensive railway network 

does not always correlate with lower CO2 emissions. Thus, 

Visual 4.3 illustrates how countries are still not exploiting the 

complete benefits of the railway sector. Therefore, policymak-

ers should pay closer attention to the development and expan-

sion of their railway networks, enhancing both the quality and 

efficiency of rail systems. Investment in rail infrastructure must 

be strategic and significant emphasis should be placed on 

the LCA to develop and implement more efficient and less 

polluting techniques.

In conclusion, while the introduction of Rail track density to the 

EQx2024 showcases the Value Creation of the railway indus-

try, it also underscores the significant challenges that lie ahead 

in maximizing the potential. The path to achieving lower CO2 

emissions through increased rail connectivity is complex and 

requires a multifaceted approach that goes beyond mere in-

frastructure development. It necessitates a holistic view that 

encompasses technological innovation, policy reform, and in-

ternational cooperation to foster a more sustainable, efficient, 

and appealing global rail network. 

Alex Sebastiani, Bachelor Student, 
University of St.Gallen, Switzerland
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EQx2024 Indicator Scorecard

Rail track density

Sub-Index (Level 2) Value Description

Index Area (Level 2) Economic Value

Pillar (Level 3) Producer Value

Indicator ref. (Level 4) iv.10_RTD

Indicator wgt. (in EQx)

Indicator wgt. (in Pillar)

Countries covered 83 Rationale

Inclusion year 2024

Conceptual optimum No

Data Source

Rank /83 Country Score Rank /83 Country Score Rank /83 Country Score

1 Canada 100.0 51 34.1

1 Finland 100.0 52 33.9

1 Latvia 100.0 53 32.7

1 Turkmenistan 100.0 54 31.3

5 Sweden 99.0 55 30.8

6 Czech Republic 95.6 56 30.7

7 Kazakhstan 91.7 57 30.3

8 Hungary 90.6 57 30.3

9 Estonia 87.0 59 29.8

10 Norway 81.8 60 29.5

11 Lithuania 79.1 61 29.2

12 Croatia 78.2 62 29.1

13 Slovak Republic 77.5 63 29.0

14 Russian Federation 71.7 63 29.0

15 Belarus 71.3 63 29.0

16 Bulgaria 71.1 66 28.6

17 Slovenia 70.1 67 28.2

18 Romania 69.3 68 28.0

19 Austria 68.6 69 27.9

20 Mongolia 67.7 69 27.9

21 Poland 63.7 71 27.1

22 Serbia 63.4 72 26.8

22 Ukraine 63.4 73 26.6

24 Switzerland 62.1 73 26.6

25 Moldova 59.6 75 26.4

26 Uruguay 59.2 76 25.9

27 France 56.9 76 25.9

28 Germany 56.3 76 25.9

29 Argentina 56.0 79 25.6

30 Georgia 54.1 79 25.6

31 South Africa 52.4 81 25.4

32 Botswana 51.5 82 24.6

33 Spain 51.1 83 24.4

34 North Macedonia 50.6

35 Ireland 50.4

36 Belgium 49.1

37 Bosnia and Herzegovina 48.4

38 Italy 47.5

39 Gabon 46.3

40 Armenia 44.1

41 Portugal 43.6

42 United Kingdom 43.4

43 Greece 41.8

44 Azerbaijan 41.0

45 Zimbabwe 40.0

46 Israel 38.8

47 Netherlands 38.0

48 Mauritania 36.7

49 Tunisia 35.7

50 Uzbekistan 34.9

2.5%

The Rail track density Indicator is calculated via the formula: total rail track per country (km) divided by 
population. The RTD Indicator does not account for different types of rail transportation, private vs. 
commercial, or the type of energy/commodity that is used as fuel. 

0.3%

The higher the rail track density in a country, the better, as this suggests an energy efficient, affordable, 
economically sustainable, and future-oriented transportation system.

Turkey

Chile

Iran, Islamic Rep.

Thailand

Saudi Arabia

Korea, Rep.

United States

China

Sri Lanka

Zambia

Iraq

Tajikistan

Morocco

Kyrgyz Republic

Sudan

Algeria

Burkina Faso

Egypt, Arab Rep.

Malaysia

India

Tanzania

Congo, Dem. Rep.

Pakistan

Vietnam

Cameroon

United Arab Emirates

Cote d'Ivoire

Madagascar

The World Development 

Indicators, World Bank

The Elite Quality Report 2024 (EQx2024) provides Country Scores and Global Rankings for 151 countries 
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