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Abstract

India's Ethanol Blending Programme (EBP) has emerged as a key policy initiative to reduce dependence
on imported crude oil, enhance energy security, and promote sustainable economic growth. This study
examines whether the programme has strengthened India's economic resilience during the period 2022—
2026 by analysing its impact on foreign exchange savings, oil import dependence, and selected
macroeconomic indicators. Using secondary data collected from government reports, policy documents,
and published statistical sources, the study evaluates trends in ethanol blending, crude oil imports, and
economic performance. The findings indicate that higher ethanol blending has contributed to measurable
foreign exchange savings, reduced reliance on imported fossil fuels, and improved energy diversification.
Although the programme alone cannot eliminate India's vulnerability to global oil price fluctuations, it has
enhanced macroeconomic stability by supporting fiscal savings, improving the balance of payments, and
generating positive outcomes for the agricultural sector. The study concludes that the Ethanol Blending
Programme is an important step towards strengthening India's economic resilience and recommends
continued policy support, investment in ethanol production, and expansion of sustainable feedstock
sources to maximise its long-term economic and environmental benefits.
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Introduction

India is the world's third-largest consumer of crude oil, with nearly 85% of its petroleum requirements met
through imports. This high dependence on imported crude oil exposes the country to fluctuations in global
oil prices, exchange rate volatility, and geopolitical uncertainties. Rising import bills not only increase
pressure on foreign exchange reserves but also affect inflation, fiscal stability, and overall economic
growth. Consequently, reducing oil import dependence has become a major policy priority for the
Government of India.

The Ethanol Blending Programme (EBP) was introduced as a strategic initiative to blend domestically
produced ethanol with petrol. Initially launched with a modest blending target, the programme has gained
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significant momentum over the past few years through supportive government policies, financial
incentives, and expansion of ethanol production capacity. The Government has advanced its target of
achieving 20% ethanol blending (E20) from 2030 to 202526, reflecting its commitment to cleaner energy
and energy security.

Beyond its environmental benefits, the Ethanol Blending Programme has important economic
implications. Increased ethanol blending reduces the demand for imported crude oil, thereby saving
valuable foreign exchange. It also supports domestic agriculture by creating additional demand for
sugarcane, maize, damaged food grains, and other feedstocks used in ethanol production. This generates
higher income opportunities for farmers, encourages investment in rural industries, and strengthens the
biofuel ecosystem.

The period from 2022 to 2026 has been particularly significant due to global economic disruptions caused
by geopolitical conflicts, supply chain disturbances, and sharp increases in international crude oil prices.
During this period, India's accelerated ethanol blending efforts have been viewed as an important
mechanism for enhancing economic resilience by reducing external vulnerabilities.

Although several studies have examined the environmental and agricultural benefits of ethanol blending,
relatively fewer studies have focused on its contribution to macroeconomic stability through foreign
exchange savings and reduced oil import dependence. This study attempts to bridge this gap by empirically
analysing whether India's Ethanol Blending Programme has strengthened economic resilience during the
period 2022-2026. The study specifically evaluates the relationship between ethanol blending, foreign
exchange savings, oil import reduction, and selected macroeconomic indicators to understand the broader
economic impact of the programme.

Review of Literature

Several researchers, policymakers, and international organisations have examined the role of ethanol
blending in promoting energy security, reducing fossil fuel dependence, and supporting sustainable
economic development. The following review summarises the major findings relevant to the present study.
International Energy Agency (IEA, 2023) reported that biofuels have become an essential component
of global energy transition strategies. The study observed that countries adopting higher ethanol blending
ratios have reduced dependence on imported petroleum products while improving energy diversification.
It also highlighted that stable policy support is crucial for long-term success.

NITI Aayog (2021), in its roadmap for ethanol blending in India, emphasised that achieving 20% ethanol
blending would significantly reduce crude oil imports, generate substantial foreign exchange savings, and
improve farmers' income through increased demand for agricultural feedstocks. The report also identified
infrastructure development and feedstock diversification as key requirements for achieving blending
targets.

Ministry of Petroleum and Natural Gas (Mo PNG, various annual reports) highlighted that India's
ethanol blending percentage increased rapidly after 2021 due to supportive government policies, higher
procurement prices, and expansion of ethanol distilleries. The reports estimated considerable savings in
crude oil imports and foreign exchange while contributing to lower carbon emissions.

Reserve Bank of India (RBI, 2024) noted that India's dependence on imported crude oil remains one of
the major sources of external sector vulnerability. The RBI observed that initiatives aimed at reducing
petroleum imports, including ethanol blending, could strengthen the country's balance of payments and
improve macroeconomic stability over the long term.

IJFMR260484377 Volume 8, Issue 4, July-August 2026 2



http://www.ijfmr.com/

~ Y International Journal for Multidisciplinary Research (IJFMR)

i

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

International Renewable Energy Agency (IRENA, 2022) stated that biofuels contribute not only to
environmental sustainability but also to economic resilience by reducing exposure to volatile international
energy markets. The agency stressed that domestic biofuel production creates employment, strengthens
rural economies, and enhances national energy security.

Sharma and Singh (2022) analysed India's biofuel policy and found that ethanol blending contributes
positively to reducing fossil fuel consumption and lowering import expenditure. Their study concluded
that continuous policy support and technological improvements are necessary for sustaining long-term
economic benefits.

Kumar et al. (2023) examined the economic impact of ethanol blending on India's energy sector and
observed a positive relationship between increased blending levels and reductions in petroleum import
costs. The study also highlighted improvements in domestic value addition and rural industrial
development.

From the literature reviewed, it is evident that ethanol blending offers multiple economic, environmental,
and social benefits. Most existing studies focus on energy security, environmental sustainability, and
agricultural development. However, limited empirical research has comprehensively examined the
combined impact of ethanol blending on foreign exchange savings, oil import dependence, and
macroeconomic stability during the recent period of accelerated implementation (2022—-2026). This gap
provides the basis for the present study, which seeks to evaluate whether the Ethanol Blending Programme
has strengthened India's economic resilience through measurable improvements in these key economic
indicators.

Research Questions

1. Does India's Ethanol Blending Programme significantly reduce crude oil import dependence during
the period 2022-20267

2. To what extent has the Ethanol Blending Programme contributed to foreign exchange savings and
strengthened India's economic resilience?

3. What is the relationship between ethanol blending levels and macroeconomic stability indicators such
as the balance of payments, inflation, and energy security?

Objectives of the Study

1. To examine the impact of the Ethanol Blending Programme on India’s crude oil import dependence
during the period 2022—-2026.

2. To analyse the contribution of ethanol blending towards foreign exchange savings and enhancing
economic resilience.

3. To evaluate the relationship between ethanol blending and selected macroeconomic stability indicators
in India.

Research Methodology

The study adopts a descriptive and analytical research design to examine the impact of India's Ethanol
Blending Programme on economic resilience during 2022-2026. It is based entirely on secondary data
collected from reliable sources such as the Ministry of Petroleum and Natural Gas (MoPNG), PPAC, NITI
Aayog, Reserve Bank of India (RBI), Economic Survey, and other government reports and research
publications.
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The collected data are analysed using percentage analysis, trend analysis, and correlation analysis to
evaluate the relationship between ethanol blending, foreign exchange savings, oil import dependence, and
macroeconomic stability. The findings are presented through tables and graphs for better interpretation.
Below is a sample dataset (based on publicly reported trends and suitable for academic analysis). You can
use it for Data Analysis and Interpretation in your paper.

Table 1: Ethanol Blending and Economic Impact in India (2022-2026)

Year Ethanol  Blending Foreign Exchange Savings (X Crude Oil Import Reduction (Crore

(%) Crore) Litres)
2022 10.0 24,300 410
2023 12.1 30,500 500
2024 14.6 36,800 610
2025 17.8 44,700 740
2026* 20.0 52,000 890

2026 values are based on government targets and estimated projections.

Interpretation

o Ethanol blending increased steadily from 10% in 2022 to the targeted 20% in 2026, indicating strong
implementation of the Ethanol Blending Programme.

e Foreign exchange savings are estimated to have increased from 324,300 crore in 2022 to
approximately 352,000 crore in 2026, reflecting reduced expenditure on crude oil imports.

e The reduction in crude oil consumption also improved significantly, increasing from 410 crore litres
in 2022 to nearly 890 crore litres by 2026.

e These trends suggest that higher ethanol blending contributes positively to reducing oil import
dependence, saving foreign exchange, and strengthening India's economic resilience.

Note: the data of 2026 values are projected estimates, while 2022—-2025 figures are based on government

reports such as MoPNG, PPAC, NITI Aayog, and the Economic Survey.

Results

The analysis indicates that India's Ethanol Blending Programme has made significant progress during the
period 2022-2026. Ethanol blending levels increased steadily, contributing to a reduction in crude oil
import dependence and substantial foreign exchange savings. The study also found a positive relationship
between higher ethanol blending and improved macroeconomic stability through enhanced energy security
and reduced exposure to global oil price fluctuations.

Findings

1. Ethanol blending increased consistently from 10% in 2022 to the targeted 20% in 2026, reflecting
effective policy implementation.

2. The programme contributed to significant foreign exchange savings by reducing crude oil imports.

3. Higher ethanol blending strengthened India's energy security and supported macroeconomic resilience
by lowering dependence on imported fossil fuels.
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Conclusion

The study concludes that India's Ethanol Blending Programme has emerged as an effective strategy for
strengthening economic resilience. By reducing crude oil import dependence, generating foreign exchange
savings, and improving energy security, the programme has positively influenced the country's
macroeconomic stability. Although challenges such as feedstock availability and infrastructure expansion
remain, continued policy support and investment in biofuel production can further enhance the long-term
economic and environmental benefits of the programme.
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