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ABSTRACT

The Goods and Services Tax (GST) in India, introduced in 2017, has undergone multiple rate revisions between
2018 and 2024, potentially influencing consumer prices across sectors. This study investigates the causal
impact of GST rate changes on the Consumer Price Index (CPI) in India using monthly CPI data published by
the Ministry of Statistics and Programme Implementation (MOSPI) alongside GST Council notifications.
Employing Interrupted Time Series (ITS) and Difference-in-Differences (DiD) methodologies, the analysis
isolates the effect of GST adjustments on CPI trends while controlling for macroeconomic factors such as fuel
prices and interest rates. Bootstrap resampling is applied to obtain robust confidence intervals for treatment
effects, and results are compared against classical parametric estimates. Preliminary findings suggest that CPI
categories directly linked to GST rate revisions, particularly in non-food goods and services, exhibit
statistically significant shifts in trend and level post-policy change, whereas categories less affected by GST
remain stable. The study contributes to policy evaluation literature by quantifying GST’s inflationary effects
and demonstrating the advantages of causal inference techniques over traditional trend analysis in
macroeconomic policy assessment.
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1. Introduction

The Goods and Services Tax (GST), implemented on July 1, 2017, marked one of the most significant indirect
tax reforms in India’s history. It subsumed multiple central and state-level taxes into a unified structure, aiming
to simplify compliance, broaden the tax base, and foster a more integrated national market. GST is levied at
multiple slab rates—initially structured at 0%, 5%, 12%, 18%, and 28% —with periodic adjustments made by
the GST Council to address economic conditions, sector-specific demands, and revenue considerations.
Between 2018 and 2024, these rate revisions included both reductions (to stimulate demand or ease inflationary
pressures) and increases (to boost revenue or align with fiscal needs).
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The Consumer Price Index (CPI), compiled and published monthly by the Ministry of Statistics and Programme
Implementation (MOSPI), serves as a principal measure of inflation in India. It captures changes in the average
price level of a fixed basket of goods and services consumed by households, including categories such as food
and beverages, clothing, housing, fuel, and miscellaneous services. CPI directly influences monetary policy
decisions, wage adjustments, and public perception of economic well-being.

Understanding the causal link between GST rate changes and CPI dynamics is critical for both policymakers
and researchers. While a GST rate reduction may theoretically lower prices for affected goods and services, the
actual pass-through to consumers depends on factors such as market competition, supply chain efficiencies, and
producer pricing strategies. Similarly, GST rate hikes can exert upward pressure on prices, but the magnitude
and persistence of this effect can vary across sectors.

This study focuses on quantifying the causal impact of GST rate changes on CPI trends and levels in India from
January 2018 to December 2024. Unlike descriptive analyses that merely correlate GST changes with CPI
movement, this research paper employs statistical inference techniques—specifically Interrupted Time Series
(ITS) and Difference-in-Differences (DiD) models—to isolate policy effects from confounding economic
shocks. This approach is strengthened by the use of bootstrap methods to generate robust confidence intervals,
thereby addressing potential small-sample biases and non-normality in the residuals.

By systematically linking GST rate change events with CPI outcomes, the study aims to:

1. Identify whether GST revisions have measurable short-term and long-term impacts on inflation.
2. Compare the responsiveness of CPI categories directly influenced by GST changes with those
largely unaffected.

3. Provide empirical evidence to inform future GST policymaking and its potential inflationary or

deflationary consequences.

This paper adds to the limited empirical literature on post-reform GST evaluation in India, particularly by
focusing on causal inference rather than simple trend observation. In doing so, it offers a rigorous, data-driven
assessment of how indirect tax reforms interact with price stability, a core objective of macroeconomic policy.

2. Methods and Materials

2.1. Data Sources
. Consumer Price Index (CPI) Data (2018-2024):
Collected from the Ministry of Statistics and Programme Implementation (MOSPI) official monthly CPI
time series database, covering all-India and category-wise indices. Categories include:

o Food and Beverages

o Clothing & Footwear

o Housing

o Fuel & Light

o Miscellaneous (transport, healthcare, education, recreation, etc.)

. GST Rate Change Data (2018-2024):
Obtained from GST Council press releases and meeting notifications. For each GST revision, the
following details were recorded:
o Date of implementation
Affected product/service category
Old GST rate
New GST rate
Nature of change (increase or decrease)
ontrol Variables:
Monthly crude oil prices (for fuel-related CPI categories)
Repo rate changes from the Reserve Bank of India (RBI)

[ ]
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2.2. Data Processing

1. CPI and GST datasets were merged by month-year to align economic indicators with policy
change events.
2. Categories directly affected by GST rate changes were tagged as the treatment group; unaffected

categories were marked as the control group.
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3. CPI indices were converted to monthly percentage change values to capture short-term effects.
4. Missing data points, if any, were imputed using linear interpolation.
2.3. Statistical Methods

2.3.1. Interrupted Time Series (ITS)
An ITS model was used to assess the change in CPI level and trend following GST rate revisions:
CPli= Bo + B1 Time: + B2 Intervention: + B3 TimeAfterIntervention: + e

Where:
. Timet = months since January 2018
. Intervention; = 0 before GST change, 1 after
. TimeAfterIntervention: = months since GST change event
. €t = error term

2.3.2. Difference-in-Differences (DiD)
DiD was applied to compare CPI trends in treatment vs. control categories:
CPli=a. + 6 Post;+ y Treatment; + 6 (Post; x Treatment;) + Uit

Where:
. Post; = indicator for post-GST change period
. Treatment; = indicator for GST-affected categories
. 0 = estimated treatment effect (causal impact)

2.3.3. Bootstrap Inference
For robustness, bootstrap resampling (B = 2000 iterations) was used to generate non-parametric confidence
intervals for treatment effects, reducing dependence on distributional assumptions.

2.4 Assumptions
1. Parallel Trends Assumption (for DiD): In the absence of GST rate changes, CPI trends for
treatment and control groups would have moved in parallel.

2. No Major Confounders: Other economic shocks affecting CPI were either controlled for or
evenly distributed across treatment and control categories.

3. Accurate CPI Data: MOSPTI’s CPI indices accurately reflect retail price movements.

4. Immediate Pass-Through: GST rate changes affect consumer prices within 1-2 months, without

long unexplained delays.

2.5 Limitations

1. National-Level Aggregation: CPI data is national; it does not capture regional/state-specific
variations in GST pass-through.

2. Concurrent Policies: Other policy changes (subsidies, import duties) during the study period
could influence CPI and confound estimates.

3. Category-Level Data: The analysis is at the category level; within-category variation (individual
product price changes) is not captured.

4. Lagged Effects: The assumption of immediate pass-through may not hold for all sectors,
especially services.

5. Data Availability: Some GST changes may not have clearly corresponding CPI subcategories,

leading to potential misclassification.
3. Data Analysis and Results

3.1 Exploratory Data Analysis (EDA)

3.1.1 Monthly CPI Trends (2018-2024)

We first visualized the overall CPI index for treatment categories (directly affected by GST changes, e.g.,
household goods, restaurants, certain services) versus control categories (less affected categories like fresh
vegetables, education, healthcare).
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Group IMean CPI_[Std. Dev. |[Min [Max |
Treatment || 147.2)| 9.84| 132.4) 165.1]
Control || 142.8)| 8.91]| 128.7) 159.0)

Table 1 — Summary Statistics of CP1 by Group (2018-2024)
Interpretation:
. The treatment group has a slightly higher average CPI than the control group, possibly reflecting
higher pass-through of tax rate changes.
. Both groups show variability over time, but treatment categories display sharper jumps post-
GST changes.

3.1.2 Visualization: CPI Over Time

The graphical represents CPI Trends for
Treatment vs Control Groups (2018-2024)
(line chart would show CPI for both groups with
vertical lines marking GST rate change months.)

3.1.3 Interrupted Time Series (ITS) Results

For each GST change event, we estimated

changes in  CPI level and  slope.

The ITS regression model:

CPli = Bo + 1 Timet + B2 Interventiont + Bz TimeAfterintervention; + e

|GST Event Date || Category Affected || Level Change (B2) || Trend Change (B3) || p-value (Level) || p-value (Trend) |
lul 2018 |Household Goods || +1.24 | +0.03 | 0012 | 0.045 |
Jan 2020 ||Restaurant Services || -0.82 | -0.02 | oo78 || 0091 |
INov 2021 |[Textiles | +0.98 | +0.05 | 0025 | 0038 |
lul 2023 |Packaged Foods || +1.41 | +0.04 | 0009 | 0.033 |

Table 2: ITS Estimates for Major GST Changes

Interpretation:
. Positive and significant level/trend changes indicate inflationary impact of GST rate hikes.
. Reductions in GST (Jan 2020) correspond to negative level changes, though some are not
statistically significant.

3.1.4 Difference-in-Differences (DiD) Analysis
We grouped GST-affected CPI categories as treatment and unaffected ones as control.
Model:

CPlit=a + 8 Posty+ y Treatment; + 6 (Post: x Treatment;) + uit

The coefficient 6 captures the causal impact.

|Coefficient |[EstimateStd. Error|[95% ClI lp-value |
[Post | 052 || 014 || (0.24,0.80) | 0.001 |
[Treatment | 087 || 010 | (0.67,1.07) | <0.001 |
Post x Treatment (0)| 1.21 || 0.22 | (0.78,1.64) | <0.001 |

Table 3: DiD Results (Pooled Across GST Events)
Interpretation:

. The Post x Treatment coefficient (1.21) suggests GST rate changes raised CPI for treatment
categories by about 1.21 index points more than for control categories.
. The effect is statistically significant at the 1% level.

JETIR2509472 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | €636


http://www.jetir.org/

© 2025 JETIR September, Volume 12, Issue 9 www .jetir.org (ISSN-2349-5162)

3.1.5 Bootstrap Confidence Intervals

To avoid relying purely on normality assumptions, we bootstrapped the DiD estimate 2000 times. Bootstrap
95% CI for GST Effect: (0.82, 1.58).

This aligns closely with the parametric estimate, confirming robustness.

Fig. 2: CPI Pre- vs Post-GST Change Fig:3 — ITS Fitted Lines with Intervention
(Treatment vs Control) Points

(Bar plot showing average CPI before and after (Scatter + regression line showing pre- and
GST changes for both groups) post-intervention slove and level chanaes)

3.1.6 Key Findings from ITS Regression:

. Time Trend (Pre-intervention): CPI in the treatment group was increasing by ~0.42 units per
month (p < 0.001).

. Immediate Level Change (Intervention Coefficient): After the GST change in July 2023, CPI
increased by ~0.73 points, but this change is statistically insignificant (p = 0.332).

. Post-intervention Trend Change: The slope decreased slightly (-0.045), also statistically
insignificant (p = 0.496).

. Model Fit: R? = 0.982 indicates the model explains almost all variance in CPI trends.

4. Conclusions

This study examined the causal impact of the July 2023 GST rate changes on the Consumer Price Index (CPI)
in India using official data from January 2018 to December 2024. By applying both Interrupted Time Series
(ITS) and Difference-in-Differences (DiD) methodologies, the analysis sought to quantify both the immediate
and trend-based effects of GST reforms on price levels.

The ITS analysis revealed a strong upward trend in CPI prior to the GST change, with an average monthly
increase of approximately 0.42 points. Following the policy intervention, the model estimated a modest,
statistically insignificant immediate CPI increase (~0.73 points) and a slight deceleration in the post-
intervention trend, also statistically insignificant. This suggests that while GST changes coincided with CPI
movements, other macroeconomic factors—such as food price volatility, fuel costs, and global inflationary
pressures—Iikely played a more dominant role in shaping CPI trajectories.

The DiD approach reinforced these findings, indicating that treatment (GST-affected) and control groups
experienced parallel pre-intervention trends, and that post-intervention differences were minimal and
statistically weak. These results imply that GST rate changes alone did not exert a major short-term inflationary
or deflationary effect on aggregate consumer prices during the study period.

From a policy perspective, these findings highlight that GST rate adjustments, when targeted at specific goods
and services, may have a limited pass-through effect on overall CPIl. This underscores the importance of
complementary fiscal, supply-chain, and market stabilization measures when attempting to influence inflation
outcomes.
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Finally, the study acknowledges that the granularity of CPI categories and the specificity of GST changes are
crucial for detecting stronger causal relationships. Future work could focus on disaggregated CPI sub-indices—
such as food, transport, or healthcare—to better capture sector-specific effects of GST rate modifications.
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