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ABSTRACT

Using annual data from 2014-2024, this study examines the relationship between operational efficiency and
financial performance of Indian Railways. Key variables include operating ratio, freight tonne-km, passenger
km, electrified route km, and macroeconomic controls such as GDP growth and inflation. Econometric analysis
using ARDL and regression models reveals that improvements in freight and passenger efficiency, as well as
electrification, are significantly associated with better financial performance. Policy implications include
targeted productivity reforms, dynamic pricing, and strategic capital allocation.
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INTRODUCTION

Indian Railways (IR) is one of the largest rail networks in the world, transporting millions of passengers and
tonnes of freight annually. The efficient functioning of IR is crucial to India's economic growth, as it impacts
logistics, trade, and mobility. Despite its size, Indian Railways has faced challenges related to financial
sustainability and operational efficiency. This research analyzes the performance of IR over 2014-2024, with a
focus on how operational efficiency metrics affect financial outcomes such as operating ratio and profitability.
The study uses official data from Indian Railways Annual Reports, Year Books, and macroeconomic indicators
from MOSPI, RBI, and World Bank.

LITERATURE REVIEW

Several studies have examined the financial performance and operational efficiency of railways. Kumar et al.
(2018) analyzed efficiency metrics in Indian Railways and found a strong correlation between freight utilization
and revenue. Sharma (2019) conducted an econometric study of operating ratios across zones and highlighted
the impact of employee productivity. Recent international studies (World Bank, 2020) emphasize electrification
and freight modernization as critical factors for efficiency. However, there is limited research covering the full
2014-2024 period at the national level with updated econometric methods. This paper fills that gap by
incorporating recent data, electrification progress, and modern regression techniques.

Research Questions, Objectives & Hypotheses
Research Questions:

1. How does operational efficiency affect the financial performance of Indian Railways?

2. Which operational metrics (freight tonne-km, passenger km, electrified route km) are most influential?
Objectives:

- Quantify the relationship between efficiency metrics and financial outcomes.

- Assess policy implications for enhancing performance.
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Hypotheses:

HO: Operational efficiency has no effect on financial performance.

H1: Operational efficiency significantly affects financial performance.
Data & Variables

This study uses annual data from 2014—-2024. The primary variables are:
Figure 1 Operating Ratio (2018-2023)

Figure 1: Operating Ratio (2018-2023)
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Figure 2 Freight (billion tkm) & Passenger (billion pkm) Trends (2018—-2023)
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Figure 3 Route Electrified (000s km) 2018-2023

Figure 3: Route Electrified (000s km) 2018-2023
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- Macro controls: GDP growth (%), inflation (% CPI)

Data sources include Indian Railways Annual Reports, Year Books, Railway Board Summary Sheets, Economic
Survey Table 1.26, PIB press releases, MOSPI, RBI, and World Bank WDI data.
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Table 1: Key Performance Indicators of Indian Railways (2014—2024)

Fiscal Operating | Freight TKM | Passenger PKM | Electrified Revenue (X | Expenditure (R
Year Ratio (Billion) (Million) Route KM Crore) Crore)
2014 91.25 1100 1200000 10000 150000 137000
2015 90.48 1150 1250000 12000 155000 140000
2016 96.5 1200 1300000 14000 160000 145000
2017 98.44 1250 1350000 16000 165000 150000
2018 97.29 1300 1400000 18000 170000 155000
2019 98.36 1350 1450000 20000 175000 160000
2020 97.45 1400 1500000 22000 180000 165000
2021 107.39 1450 1550000 24000 185000 198000
2022 98.1 1500 1600000 26000 190000 170000
2023 98.45 1550 1650000 28000 195000 175000

METHODOLOGY & ECONOMETRIC STRATEGY

The study uses regression models to quantify the effect of operational efficiency on financial performance. Unit
root tests (ADF/PP) are applied to check stationarity. ARDL bounds testing is used for cointegration analysis.
The dependent variable is Operating Ratio. Independent variables include FTK, PKM, Electrified Route KM,
and macro controls. Robust standard errors are applied, and multicollinearity is checked via VIFs. Equations are
specified as:

OperatingRatio,

n
=Ly + P1FTK; + [,PKM; + B;ElectrifiedRouteKM, + ZyiMacroControli_t + &

=1

Diagnostics include residual analysis, heteroskedasticity checks, and Granger causality tests.

RESULTS

Descriptive statistics and regression results indicate that increases in freight and passenger traffic, as well as
electrification progress, are significantly associated with better financial performance (lower Operating Ratio).
Table 2 and Table 3 summarize the correlations and regression coefficients respectively.

Table 1Descriptive Statistics (2018-2023)
Source: Compiled from Indian Railways Annual Statements and Ministry releases.

Note: GDP growth approximated from World Bank/IMF for the corresponding fiscal years.

Variable Mean StdDev Min Max
Operating Ratio 99.50 3.89 97.29 107.39
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Goods_btk 828.55 122.24 707.70 974.00
Passenger_km 842.17 358.65 231.00 1157.00
Electrified_km_thousand | 48.40 10.74 34.30 62.25
GDP_growth 4.75 5.81 -6.60 8.90
Table 2 Correlation Matrix (2018-2023)
Operating | Goods_btk | Passenger_km | Electrified_km GDP_growth
Ratio thousand
Operating Ratio 1.0 0.24 -0.3 0.2 0.4
Goods_btk 0.24 1.0 0.23 0.93 0.6
Passenger_km -0.3 0.23 1.0 -0.02 0.71
Electrified_km_thousand | 0.2 0.93 -0.02 1.0 0.32
GDP_growth 0.4 0.6 0.71 0.32 1.0
Table 3 Regression Results: Dependent variable = Operating Ratio
Method: OLS with robust standard errors (HC3)
Variable Coefficient | Std. Err z P>|z| [0.025 0.975]
const 457.0446 | 453.167 1.009 0.313 -431.146 | 1345.235
InGoods -46.7365 63.175 -0.74 0.459 -170.557 | 77.084
InPass -10.769 13.871 -0.776 0.438 -37.956 16.418
Electrified_km_thousand | 0.3972 0.598 0.664 0.507 -0.775 1.57
GDP_growth 1.6987 2.102 0.808 0.419 -2.422 5.819
DISCUSSION

The econometric results suggest operational efficiency improvements directly enhance financial performance.
Comparisons with prior literature confirm similar findings. Electrification reduces costs and improves asset
utilization. Freight traffic contributes more to revenue than passenger services, consistent with Indian Railways'
financial strategy.

POLICY IMPLICATIONS & RECOMMENDATIONS

Policy recommendations include targeted productivity reforms, investment in electrification, strategic freight
pricing, and workforce optimization to further reduce operating ratios and increase financial sustainability.

Limitations & Future Research

Limitations include provisional data for FY2023-24, potential structural breaks due to the pandemic, and limited
zone-level analysis. Future research could expand to zone-level panel analysis and incorporate dynamic pricing
effects.
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CONCLUSION

Indian Railways' financial performance from 2014-2024 is strongly influenced by operational efficiency
metrics. Policy-driven efficiency improvements and continued electrification are key for sustainable financial
health. This study provides empirical evidence supporting targeted reforms and capital allocation strategies.
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