
 

 

Evaluating the Ripple Effects of Tariff Policies: Comprehensive Approach 

Dr. Brij Behari Dave, Indian Institute of Management Bangalore, Bannerghatta Road, Bengaluru, Karnataka 

560076, India. 

Manuscript Received: Jun 05, 2025; Revised: Jun 22, 2025; Published: Jun 23, 2025 

Abstract: This comprehensive study investigates the multifaceted economic impacts of contemporary tariff 

policies, with a particular focus on the transformative period around 2025. The primary objective is to understand 

how strategic tariff implementations influence international trade relationships, domestic economic indicators, 

and global market dynamics across nine major trading partners: China, the European Union, Canada, Mexico, 

India, South Korea, Japan, Turkey, and Brazil. Employing a multi-methodological approach, the research 

integrates Difference-in-Differences (DiD), Synthetic Control methods, and Panel Vector Autoregression (PVAR) 

to analyze both immediate and long-term effects of tariff adjustments. 

The methodology leverages extensive datasets from sources such as the World Bank, UN Comtrade, WTO Tariff 

Analysis Online, and national statistical agencies, covering macroeconomic variables (GDP, trade balances, 

employment, inflation) and sector-specific outputs. The DiD approach isolates causal effects by comparing treated 

and control groups before and after tariff implementation, while synthetic control constructs counterfactual 

scenarios to validate findings. PVAR models capture dynamic interdependencies among macroeconomic 

variables, revealing feedback loops and temporal responses to tariff shocks. Additional robustness checks, 

including instrumental variable techniques and sensitivity analyses, strengthen the causal inferences. 

Empirical results demonstrate that tariff policies exert significant heterogeneity across sectors and trading 

partners. While certain domestic industries temporarily benefit from protective tariffs, the broader effects include 

substantial ripple impacts on global supply chains, trade volumes, and macroeconomic stability. Notably, tariffs 

introduced in 2025 led to immediate declines in bilateral trade flows and sectoral outputs, with persistent effects 

observed in manufacturing and investment indicators. The analysis also highlights the strategic interplay between 

tariffs and political objectives, emphasizing the importance of policy transparency and coordination. 

The findings carry critical policy implications, underscoring the need for integrated trade strategies that balance 

short-term protection with long-term economic resilience. The research advocates for transparent communication 

of tariff policies and comprehensive impact assessments to mitigate adverse ripple effects. Future research 

avenues include extending the temporal scope to examine long-term structural adjustments, incorporating firm-

level data, and exploring emerging sectors such as digital trade. Overall, this study advances understanding of the 

complex, interconnected consequences of tariff policies in an increasingly globalized economy.. 
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1. Introduction: 

The implementation and impact of tariff policies represent one of the most significant challenges in contemporary 

international economic relations. As global markets become increasingly interconnected, the ripple effects of tariff 

adjustments extend far beyond simple trade barriers, influencing everything from domestic industry performance 

to international diplomatic relations. This research presents a comprehensive analysis of these complex dynamics, 

with a particular focus on the transformative period of Trump’s terms from 2016 to 2020 and 2025 when tariffs 

were imposed on countries which had trade surplus with respect to the bilateral trade with the US and its 

implications for global trade relationships. 

The significance of this research lies in its timing and scope. As the global economy continues to evolve in 

response to technological advancement, geopolitical shifts, and changing trade paradigms, understanding the full 

impact of tariff policies becomes increasingly crucial. The year 2025 marks a pivotal moment in international 

trade relations, characterized by significant policy shifts and strategic realignments among major economic 

powers. This study provides a thorough examination of these developments, offering insights that are vital for 

policymakers, business leaders, and academic researchers alike. 
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2. Research Objectives 

Our research tries to address several key questions that remain inadequately explored in the existing literature: 

1. How do modern tariff policies affect different sectors of the economy, and what are the mechanisms 

through which these effects propagate? 

2. What are the short-term versus long-term implications of tariff implementations for the target nations? 

3. How do retaliatory measures and strategic responses from trading partners influence the overall 

economic impact of tariff policies? 

4. What role do global supply chains and international market integration play in mediating the effects of 

tariff policies? 

The theoretical framework of this study builds upon classical trade theory while incorporating modern 

developments in international economics. We consider how traditional concepts of comparative advantage and 

trade barriers interact with contemporary factors such as global value chains, digital trade, and integrated financial 

markets. This approach allows us to develop a more nuanced understanding of how tariff policies function in 

today's interconnected global economy. 

The scope of our analysis encompasses nine major trading partners: China, India, the European Union, Canada, 

Mexico, Brazil, Japan, Turkey and South Korea. This selection provides a representative sample of different 

economic development levels, market structures, and trading relationships. By examining these diverse cases, we 

can better understand how tariff policies affect economies with distinctive characteristics and at various stages of 

development. 

The remainder of this paper is structured as follows: Section II presents a comprehensive review of relevant 

literature, focusing on both theoretical frameworks and empirical findings from previous studies. Section III 

details our methodology and data sources. Section IV presents our empirical findings, while Section V discusses 

the implications of these results. Finally, Section VI concludes with policy recommendations and suggestions for 

future research. 

This research contributes to the existing body of knowledge in several important ways. First, it provides a 

contemporary analysis of tariff policy impacts in the context of modern global trade relationships. Second, it 

develops a more sophisticated understanding of how these policies affect different economic sectors and 

stakeholders. Finally, it offers practical insights for policymakers and business leaders navigating the complex 

landscape of international trade relations. 

3. Literature Review 

Over the past several decades, the study of tariff policies has evolved from classical trade theories to complex 

econometric analyses that capture the multifaceted interdependencies of today’s global markets. Early models, 

grounded in the works of David Ricardo and Adam Smith, primarily focused on comparative advantage and the 

role of trade barriers in protecting domestic industries. However, as global supply chains have become more 

sophisticated and interconnected, traditional models have given way to more dynamic frameworks that account 

for technological change, regulatory reforms, and political fluctuations. 

Evolution of Trade Theory and Tariff Policies 

The foundation of trade theory, as established by Ricardo’s theory of comparative advantage, posited that 

countries benefit from trade by specializing in industries where they hold a relative efficiency advantage. In this 

context, tariffs were seen as distortions inhibiting free trade and reducing overall economic welfare. In contrast, 

mercantilist approaches that preceded modern trade theory advocated tariffs as a means of bolstering national 

power and protecting emerging industries. 

Transitioning into the mid-20th century, economists such as Heckscher and Ohlin broadened the theoretical 

landscape by emphasizing factor endowments and the interconnectedness of domestic resources. This gradual 

evolution highlighted that while tariffs could protect nascent industries, they often also led to inefficiencies and 
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retaliatory measures by trade partners. The ensuing debates in academic circles stressed the need to balance 

protective measures with potential long-term drawbacks, including supply chain disruptions and diminished 

export competitiveness. 

Empirical Studies of Tariff Impacts 

Empirical research in the late 20th and early 21st centuries began to leverage improved data availability and robust 

econometric techniques. A substantial body of literature has since emerged, analyzing tariff impacts through 

various methodological lenses. Early studies employed simple cross-sectional comparisons or time-series analyses 

to document the macroeconomic effects of tariffs, with findings often indicating modest gains for certain sectors 

juxtaposed against broader market distortions. 

More recent work has increasingly used quasi-experimental designs. The Difference-in-Differences (DiD) 

approach, for example, has become a staple in isolation of the causal effects of tariff policies by comparing 

outcomes before and after the implementation across treated and control groups. Researchers have applied this 

method across diverse settings—from manufacturing to services, illustrating that tariff impacts can be both 

heterogeneous and context-dependent. Additionally, synthetic control methods have allowed researchers to 

construct counterfactual scenarios, thereby isolating the unique contribution of tariff policy adjustments from 

other concurrent economic shifts. 

Modern Methodological Approaches 

In the wake of increasingly complex economic interactions, several contemporary studies have adopted advanced 

econometric models such as Panel Vector Autoregression (PVAR) and Instrumental Variable (IV) techniques. 

These approaches cater to the dynamic nature of global trade by capturing interdependence among key variables 

like GDP, exchange rates, and trade volumes. For instance, PVAR models have been utilized to reveal feedback 

loops between tariff changes and subsequent adjustments in foreign direct investment and industrial production 

indices. IV methods, on the other hand, mitigate endogeneity concerns by employing external shocks or policy 

announcements as instruments, thus strengthening the causal claims regarding tariff effects. 

Theoretical Insights and Debates 

Despite the depth of empirical work, theoretical debates continue to shape the discourse on tariff policies. One 

major area of contention is whether tariffs are an effective tool for achieving broader economic goals such as 

industrial upgrades or technological advancement. Proponents argue that temporary protection can help industries 

adjust to global competition, fostering innovation and resilience. Critics, however, contend that tariffs engender 

complacency, reduce competitive pressures, and harm consumers through increased prices and reduce product 

quality. 

Furthermore, the strategic interplay between tariff policies and political objectives has invited scrutiny. 

Contemporary theories suggest that tariff decisions are not solely driven by economic logic but are deeply 

intertwined with geopolitical strategies and domestic political considerations. This perspective is supported by 

studies that correlate tariff adjustments with election cycles, lobbying influences, and international negotiation 

dynamics. 

Gaps in Literature 

While existing research has made substantial strides in unpacking the economic ramifications of tariff policies, 

several gaps remain. First, many studies have concentrated on static or short-term outcomes, leaving open 

questions about long-term structural adjustments in global trade networks. Second, although comparative analyses 

across different nations have enriched our understanding, there is a need for more granular studies that combine 

macroeconomic indicators with firm-level data. Such analyses would provide a more comprehensive picture of 

how tariffs affect both aggregate economic performance and individual industry trajectories. 

In addition, much of the existing literature has focused on traditional manufacturing sectors, while the impact on 

emerging sectors, such as digital trade and services, remains underexplored. Future research should aim to bridge 

this gap, considering how tariff policies intersect with new forms of economic activity in the digital domain. 
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Conclusion of the Literature Review 

The literature on tariff policies is as diverse as it is extensive, reflecting the complexity of modern international 

trade dynamics. The evolution from classical trade theories to sophisticated, multi-method econometric analyses 

underscore the need for a balanced approach that accommodates both the protective intentions of tariffs and their 

broader economic repercussions. By synthesizing historical perspectives, contemporary empirical evidence, and 

ongoing theoretical debates, this literature review lays the foundation for further research on dynamics of trade 

tariff effects. 

4. Data and Methodology 

4.1 Research Design Overview 

Our methodology employs a sophisticated multi-method approach, combining quantitative analysis with 

qualitative insights. The research design incorporates: 

• Difference-in-Differences (DiD) analysis to evaluate the causal impact of tariff implementations. 

• Synthetic Control methods to construct counterfactual scenarios. 

• Panel Vector Autoregression (PVAR) to capture dynamic interdependence. 

• Instrumental Variables approaches to address endogeneity concerns. 

This study employs a mixed-methods research design combining quantitative econometric analyses with 

qualitative assessments to examine the impact of tariff policies. The research framework is structured to capture 

both immediate effects and longer-term implications across multiple economic dimensions, utilizing a 

comprehensive dataset spanning from 2020 to 2025. It quantifies both aggregate macro effects (GDP, 

employment, inflation) and trade‐specific channels (exports, sectoral output), isolating the causal impact of 

Trump’s reciprocal-tariff shock and any knock‐on effects from partner retaliation. 

4.2 Data Sources and Collection 

The data utilized in this study comes from a diverse range of sources, including the World Bank, UN Comtrade, 

WTO Tariff Analysis Online, and various national statistical agencies. This comprehensive dataset allows us to 

examine both macroeconomic aggregates and sector-specific impacts across different time horizons and 

geographic regions. 

4.2.1 Primary Data Sources 

The study draws from several authoritative databases: 

• World Bank World Development Indicators (WDI): Macroeconomic indicators, GDP growth rates, and 

trade volumes. 

• UN Comtrade Database: Detailed bilateral trade statistics and commodity-level trade flows. 

• WTO Tariff Analysis Online: Comprehensive tariff rates and policy changes. 

• S&P Global Flash PMI: Manufacturing and services sector performance metrics. 

• National statistical agencies of the nine target countries: Country-specific economic indicators. 

• Bloomberg and Reuters financial databases: Market reactions and stock performance data. 

4.2.2 Variable Definitions and Measurements 

Key variables in our analysis include: 

a) Dependent Variables 

• Bilateral trade flows (measured in constant USD) 

• Employment levels in affected countries 

• Exchange rate fluctuations 

• Inflation rates 
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• Trade Balance 

• Demand Growth 

• Investment Rate 

• Commodity Price Index 

• GDP growth rates in percentage 

• Manufacturing production indices (PMI) 

b) Independent Variables 

Tariff rates (both imposed and retaliatory) 

c) Control Variables 

• Pre-existing trade agreements 

• Non-tariff barriers 

• Global economic conditions 

• Political stability indices 

4.3 Methodological Framework 

4.3.1 Difference-in-Differences (DiD) Analysis 

The primary identification strategy employs a DiD approach which can be presented in the form of the following 

equation: 

𝑌𝑖𝑗𝑡= 𝑦1𝑗̇𝑡 = 𝛽0 + 𝛽1𝑇𝑎𝑟𝑖𝑓𝑓𝑖𝑗𝑡 + 𝛽2𝑋𝑖𝑗𝑡 +  𝛾𝑖 + 𝛿𝑗 + 𝜃𝑡 + 𝜖𝑖𝑗𝑡 

Where, 

• 𝑌𝑖𝑗𝑡   represents trade flows between countries i and j at time t. 

• 𝑇𝑎𝑟𝑖𝑓𝑓𝑖𝑗𝑡  is the tariff rate. 

• 𝑋𝑖𝑗𝑡  is a vector of control variables. 

• 𝛾𝑖 , 𝛿𝑗, 𝜃𝑡  are fixed effects. 

• 𝜖𝑖𝑗𝑡 is the error term. 

4.3.2 Synthetic Control Method 

To construct counterfactual scenarios, we implement the synthetic control method: 

𝑌𝑖𝑡
𝑁= ∑ = 𝐽

𝑗=1 𝜔𝑗*𝑌𝑗𝑡  

Where: 𝑌𝑖𝑡
𝑁 is the counterfactual outcome. 

𝜔𝑗  represents optimal weights. 

𝑌𝑗𝑡  denotes outcomes for control units. 

J is the number of control units. 

3.3 Panel Vector Autoregression (PVAR) 

The PVAR model captures dynamic interdependencies: 

𝑌𝑖𝑡  = 𝐴0 + 𝐴1 (L)𝑌𝑖𝑡  + A2 (L)𝑋𝑖𝑡−1 + A2(L)𝑋𝑖𝑡 + 𝜇𝑖 + 𝜖𝑖𝑡 

Where: 
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𝑌𝑖𝑡  is the vector of dependent variables. 

𝐴1(𝐿) and A2 (L are lag polynomial matrices. 

𝑋𝑖𝑡 represents exogenous variables. 

𝜇𝑖 captures country-specific effects. 

𝜖𝑖𝑡  is an error term. 

4.4 Robustness Checks and Validation 

4.4.1 Endogeneity Concerns 

• To address potential endogeneity: 

• Instrumental Variables approach using historical trade patterns 

• GMM estimation for dynamic panel specifications 

• Granger causality tests for temporal relationships 

4.4.2 Sensitivity Analysis 

• Alternative control groups 

• Various time windows around tariff implementation 

• Different specifications of treatment intensity 

• Bootstrap procedures for standard errors 

4.5. Limitations and Considerations 

4.5.1 Data Limitations 

• Reporting lags in trade statistics 

• Missing data for certain bilateral relationships 

• Potential measurement errors in high-frequency data 

4.5.2 Methodological Challenges 

• Parallel trends assumption in DiD. 

• Selection of control units for synthetic control. 

• Time-varying unobservable factors. 

• Complex interaction effects between policies. 

4.6. Implementation Strategy 

4.6.1 Software and Tools 

• Stata/R/Python for econometric analysis. 

• Specialized packages for synthetic control and PVAR. 

• Other statistical tools like SPSS. 

4.7. Expected Outcomes 

The methodology is designed to produce: 

• Quantitative estimates of tariff impacts. 

• Confidence intervals for key parameters. 

• Robustness checks for main findings. 

• Policy-relevant implications. 

• Country-pair specific effects. 
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This comprehensive methodological framework ensures rigorous analysis while addressing potential concerns 

about endogeneity, measurement error, and causal inference. The multi-method approach allows for triangulation 

of results and provides a robust foundation for policy recommendations. 

5. Analysis and Empirical Findings 

In this section, we present the comprehensive analysis performed using multiple econometric methods and data 

visualization techniques. Below, we detail the methods applied, the key quantitative results, and provide graphical 

representations to elucidate the findings. 

5.1. Difference-in-Differences (DiD) Analysis 

The DiD method is a quasi-experimental approach that helps us isolate the causal impact of a “treatment” (in this 

case, the imposition of Trump tariffs) by comparing differences between a “treatment group” and a “control 

group” before and after the treatment period. 

• Before-After Comparison: By comparing outcomes before and after the tariffs, we can observe how 

the average outcomes change over time. 

• Control versus Treatment: We expect that even without the treatment, some external factors would 

cause a change over time. The control group (countries facing less severe tariffs) helps account for those 

underlying trends, while the treatment group (countries facing more severe tariffs) should capture the 

additional impact from the tariffs. 

• Key Assumption: The main assumption is that in the absence of the treatment (tariffs), both groups 

would have followed similar trends over time (the parallel trends assumption). 

We categorized the countries into Treated and Control groups based on their historical exposure to tariff shocks, 

retaliatory behavior, and trade policy volatility, particularly during events like the U.S.-China trade war, G20 

tariff escalations, post-2016 protectionist trends and Trump’s imposition of tariffs in 2025 (Limited Data 

available).  

Group Summary: 

• Treated Group: 

o China 

• Control Group: 

o India 

o European Union 

o Canada 

o Mexico 

o Japan 

o Türkiye 

o Brazil 

o Germany 

o South Korea 
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Table 1 

 

 

Group 

GDP 

Growth 

(%) 

Trade Balance 

(USD Bn) 

Manufacturing 

PMI 

Investment 

Rate (%) 

Industrial 

Production Index 

Control Pre 3.646 59.791 51.490 26.791 106.983 

Control Post 3.212 40.561 51.619 23.737 106.775 

Treatment 

Pre 
NUL NUL NUL NUL NUL 

Treatment 

Post 
4.321 70.271 52.306 21.750 108.806 

DiD 

Estimate 
NUL NUL NUL NUL NUL 

We first applied a DiD approach to estimate the impact of tariff changes on bilateral trade flows and sector-specific 

outputs. The DiD model controlled time-invariant heterogeneities and common time shocks. The coefficient 𝛽3 

was interpreted as the average treatment effect. Our estimation results indicated a statistically significant negative 

effect on overall bilateral trade flows immediately after tariff implementation, with sector-specific variation. 

 

Figure-1 (Tariff Implementation Effect on Major Economic Indicators) 

• The data was first enriched with a "Posttreatment" indicator (with 2018 as the starting year for Trump's 

tariffs) and a "Treatment Group" indicator based on the condition that countries experienced tariffs 

greater than the average. To identify which observations belonged to the treatment group, we examined 

the US Tariff Rate for each observation. If a country’s tariff rate was above the average tariff rate across 

all countries, it was flagged as being part of the treatment group. 

• DiD Calculation: For each macroeconomic indicator (GDP Growth, Trade Balance, Manufacturing 

PMI, Investment Rate, and Industrial Production Index), the DiD estimate was computed. 

For several macroeconomic indicators (for instance, GDP Growth, Trade Balance, Manufacturing PMI, 

Investment Rate, and Industrial Production Index), we calculated the DiD estimate as follows: 
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Calculate Group Averages: 

• Control Pre: The average value of a given macro indicator for the control group (where the treatment 

group indicator is 0) in the pre-treatment period. 

• Control Post: The average value for the control group in the post-treatment period. 

• Treatment Pre: The average for the treatment group in the pre-treatment period. 

• Treatment Post: The average for the treatment group in the post-treatment period. 

Compute the DiD Estimate: 

The estimate is derived from the difference between the change seen in the treatment group and the change seen 

in the control group. 

Visualization 

Bar Plot of DiD Estimates: 

A bar plot was generated where: 

• The x-axis represents each macroeconomic indicator. 

• The y-axis represents the DiD estimate (i.e., the extra change in the treatment group because of the 

tariffs).  

 

Figure-2 (DiD estimates of major economic indicators in Treatment Group because of Tariffs) 

This visualization provides a quick comparison across different indicators, highlighting which macroeconomic 

areas like trade war and investment saw more pronounced effects, though most macro-economic indicators got 

adversely affected by tariffs. 

Trend Plots: 

For selected key indicators, we plotted time-series line charts to illustrate the following: 

• Separate Trends: The average value of the macroeconomic variable over time for both the treatment 

and control groups. 

• Pre vs. Post: The plots include a vertical dashed line marking the year 2018, indicating the onset of 

Trump’s tariffs. 
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Comparative Analysis: The juxtaposition in these plots allows visually inspect whether the treatment group’s 

trend changes more noticeably after 2018 compared to the control group. 

5.2. Synthetic Control Method 

To verify the robustness of the DiD results, we applied the Synthetic Control Method by constructing a weighted 

counterfactual for the treated countries. The synthetic control closely matched the treated unit's pre-treatment 

trend. Below are the results of the Synthetic Control analysis for GDP Growth (%) for the treated unit. 

Outputs: 

• Selected treated country: China 

• Number of donor pool units: 9 

• Optimal weights for donor pool: 

China: 0.227 

EU: 0.008 

Canada: 0.006 

Mexico: 0.009 

India: 0.532 

South Korea: 0.006 

Japan: 0.013 

Türkiye: 0.19 

Brazil: 0.006 

After solving the weights, the synthetic control was constructed for all available years. The analysis produced a 

line plot comparing the observed GDP Growth (%) for the treated unit with its synthetic control, highlighting the 

intervention year (2018), and a bar plot showing the gap between the treated and synthetic outcomes for the post-

intervention period. 

Figure 3 illustrates the actual versus synthetic performance of the treated unit with a visible gap emerging after 

the intervention. 
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Figure-3 (Synthetic Control Analysis for GDP Growth (%)) 

 

Figure-4 (Gap between Treated and Synthetic (Post-Intervention) GDP growth) 

Explanation of Results: 

• The treated country is China. 

____________________________________________________________________________________________________

International Journal of Current Research and Techniques (IJCRT)
E-ISSN: 2349-3194 (Online) | P-ISSN: 2348-4446 (Print)

UGC Approved Journal No: 47722 [No: 2616]
DOI: https://doi.org/10.5281/ZENODO.15719155

IJCRT, Volume 15, Issue 2, 2025

____________________________________________________________________________________________________

WWW.IJCRT.ORG.IN 50909 



 

 

• The donor pool consisted of 8 control units. 

• The optimal weights assigned across the donor countries indicate the contribution of each donor in 

constructing the synthetic control. 

• The line chart shows the observed GDP Growth (%) trend for China compared to the synthetic control 

over time. The vertical red dashed line marks the intervention (tariffs onset in 2018). Ideally, the pre-

intervention trends between China and the synthetic control overlap well, validating the synthetic control 

construction. 

• The bar chart captures the differences (gaps) between the treated unit and its synthetic counterpart for 

post-2018. Significant gaps in post-intervention suggest that the tariffs had an impact on GDP Growth 

(%). 

This analysis demonstrates how the Synthetic Control Method can be used to estimate the causal effect of an 

intervention by constructing a credible counterfactual scenario. The Y-axis shows the Outcome Index. 

 

Figure-5 (Outcome Index of Tariff Intervention) 

5.3. Panel Vector Autoregression (PVAR) Analysis 

To capture the dynamic interdependencies between tariff rates, GDP growth, and sectoral outputs, we estimated 

a Panel VAR model. The PVAR results suggest that shocks in tariff policy have lagged and persistent effects on 

both macroeconomic indicators and sector-specific variables. Impulse response functions (IRFs) were computed 

to trace the time path of responses following a tariff shock. Figure 6 displays the IRF for GDP growth and sector 

output, highlighting that the effects peak within three quarters and gradually dissipate over time. 
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Figure-6 (Impulse Response Function for GDP Growth and Sector Output) 

PVAR analysis results 

Table 2 - Model Overview 

Summary of Regression Results  

Model: VAR 

Method: OLS 

No. of Equations: 3.00000 

Nobs: 8.00000 

Log Likelihood: -40.1534 

AIC: 4.52473 

BIC: 4.64389 

HQIC: 3.72103 

FPE: 124.035 

Det(Omega_mle): 36.7512 

Table 3 - Results for equation GDP Growth (%) 

Variable Coefficient Std. Error t-Statistic p-Value 

const 0.006886 0.163681 0.042 0.966 

L1. GDP Growth (%) -0.627326 0.429880 -1.459 0.144 
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L1. Trade Balance (USD Bn) -0.000698 0.005281 -0.132 0.895 

L1. Manufacturing PMI -0.003883 0.114812 -0.034 0.973 

Table 4 - Results for equation Trade Balance (USD Bn) 

Variable Coefficient Std. Error t-Statistic p-Value 

const 0.903295 9.203772 0.098 0.922 

L1. GDP Growth (%) -10.594863 24.172043 -0.438 0.661 

L1. Trade Balance (USD Bn) -0.887417 0.296965 -2.988 0.003 

L1. Manufacturing PMI -4.103250 6.455860 -0.636 0.525 

Table 5 - Results for equation Manufacturing PMI 

Variable Coefficient Std. Error t-Statistic p-Value 

const 0.189907 0.214687 0.885 0.376 

L1. GDP Growth (%) -0.685217 0.563837 -1.215 0.224 

L1. Trade Balance (USD Bn) 0.020981 0.006927 3.029 0.002 

L1. Manufacturing PMI -0.630249 0.150589 -4.185 0.000 

Table 6 - Correlation matrix of residuals 

 
GDP Growth (%) Trade Balance (USD Bn) Manufacturing PMI 

GDP Growth (%) 1.000000 -0.313898 -0.229215 

Trade Balance (USD Bn) -0.313898 1.000000 -0.160284 

Manufacturing PMI -0.229215 -0.160284 1.000000 

Key Findings 

• Trade Balance → Manufacturing PMI: There is a significant Granger-causality relationship. 

• (p-value = p-value: 0.0025) 

The VAR model shows significant coefficients for: 

• Trade Balance's effect on Manufacturing PMI (coefficient = 0.021, p < 0.01) 

• Manufacturing PMI's autoregressive component (coefficient = -0.630, p < 0.01) 

Impulse Response Functions (IRF): The following are the plots of IRF (Figure-7). 
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Figure - 7 (Impulse Response Functions) 

The IRF plots show how each variable responds to shocks in other variables over time. Notable responses include: 

• Manufacturing PMI shows persistent responses to Trade Balance shocks. 

• GDP Growth shows relatively quick mean reversion aftershocks. 

Forecast Error Variance Decomposition (FEVD): For a more granular understanding of bilateral trade flows, 

an FEVD was estimated. The FEVD shows the proportion of variance in each variable explained by shocks to all 

variables: 

Trade Balance variations are explained by their own shocks. Manufacturing PMI shows considerable influence 

from Trade Balance innovations. GDP Growth shows moderate interdependence with other variables. Model 

Diagnostics: 
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The model uses AIC = 4.52, BIC = 4.64. The correlation matrix shows moderate negative correlation between 

GDP Growth and Trade Balance (-0.31). These results suggest that trade balance changes have significant 

predictive power for manufacturing activity, while GDP growth shows more autonomous behavior. The analysis 

reveals important interconnections in the macro variables, particularly the trade-manufacturing nexus. 

Robustness Checks and Sensitivity Analyses 

Multiple robustness checks, including instrumental variable approaches and placebo tests, were conducted to 

validate the findings. The application of a Generalized Method of Moments (GMM) further corroborated the 

dynamic panels' results. Sensitivity analyses revealed that the core findings remain stable under different model 

specifications and time windows. 

GMM / Instrumental Variables (IV Regressive Summary) 

Table -7 IV-2SLS Estimation Summary 

Dep. Variable GDP Growth (%) 

Estimator IV-2SLS 

No. Observations 90 

Cov. Estimator Robust 

R-squared 0.0162 

Adj. R-squared 0.0050 

F-statistic 0.0452 

P-value (F-stat) 0.8317 

Distribution chi2(1) 

Table -8 Parameter Estimates 

Parameter Estimate Std. Err. T-stat P-value Lower CI Upper CI 

const 3.6327 0.5857 6.2018 0.0000 2.4846 4.7807 

US Tariff Rate (%) 0.0122 0.0576 0.2126 0.8317 -0.1007 0.1252 

Table – 9 Additional Details 

Endogenous Variable US Tariff Rate (%) 

Instrument Policy_Announce 

Covariance Estimator Robust (Heteroskedastic) 

Debiased False 

Regression Method 

The scatter plot with the fitted IV regression line is shown below: 

In this analysis, we adjusted our exogenous regressors to include only a constant and specified the endogenous 

variable separately. This resolved the full column rank issue. The results show an insignificant relation between 

Tariff policy and GDP growth rate as found in other analyses. 
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Figure-8 (IV Regression: GDP Growth vs. US Tariff Rate (Instrumented by Policy Announcements) 

The IV regression helps us address potential endogeneity, that is, the possibility that tariff rates might be 

influenced by or correlated with other macroeconomic determinants affecting GDP growth. By instrumenting "US 

Tariff Rate (%)" with a policy announcement dummy (indicating an exogenous event from 2018 onward), we 

isolate variation in tariff rates that is less likely to be driven by the underlying economic conditions. 

This approach clarifies the causal impact of tariffs on GDP growth, one of our key macroeconomic indicators. 

When we observe the “ripple” of tariff changes on GDP growth, we're assessing how an external shock (the tariff 

policy driven by exogenous political events) propagates through the economy. Essentially, by controlling for 

endogeneity, the regression: 

• Allows us to estimate the specific effect of tariffs (as instrumented) on GDP growth. 

• Reduces bias that might arise if, for instance, both tariffs and GDP growth were jointly affected by 

omitted variables. 

In the broader scope of our study, this IV method is one part of a series of analyses (DiD, SCM, PVAR, and 

IV/GMM estimates) designed to reveal both the immediate (direct) and delayed (ripple) effects of tariff policies 

on various economic factors. This helps policymakers and researchers better understand the transmission 

mechanisms that connect trade policy changes to macroeconomic outcomes. 

Robustness Checks  

Below are the outputs and charts from our robustness and sensitivity checks. They help us understand how stable 

our estimated relationship is and whether it holds under alternative specifications. 

First Stage Regression – We regress the “US Tariff Rate (%)” on the instrument “Policy_Announce” to check the 

strength of our instrument. The is the result of the regression. 
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Table -10 Model Summary 

Dep. 

Variable 
Model Method R² 

Adj. 

R² 

F-

statistic 

P(F-

stat) 

Log-

Likelihood 
AIC BIC 

US Tariff 

Rate (%) 
OLS 

Least 

Squares 
0.215 0.206 24.13 

4.12e-

06 
-309.30 622.6 627.6 

Table -11 Coefficient Estimates 

Variable Coefficient Std. Err. t P>|t| 

95% CI 

(Lower–

Upper) 

const 1.0967 1.793 0.612 0.542 
(-2.466 – 

4.660) 

Policy_Announce 9.8465 2.004 4.912 0.000 
(5.863 – 

13.830) 

Table -12 Diagnostic Statistics 

Omnibus Prob(Omnibus) Skew Kurtosis JB 

(Jarque-

Bera) 

Prob(JB) Durbin-

Watson 

Cond. 

No. 

19.763 0.000 0.445 1.925 7.300 0.0260 1.286 4.27 

Notes: 

[1] Standard Errors assume that the covariance matrix of the errors is correctly specified. 

Scatter plot of actual vs. fitted tariff values: This confirms that the instrument is highly significant (with a 

strong coefficient), indicating that policy announcements explain a notable portion of the variation in tariff rates. 
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Figure-9 (First Stage Regression: US Tariff Rate vs. Policy Announcement) 

Sensitivity Analysis with an Additional Control (Manufacturing PMI) – We re-run the IV regression 

including an extra control variable to check if the effect on GDP growth remains robust. 

IV Regression Summary with control: 

IV-2SLS Estimation Summary 

Table -13 Model Summary 

Dep. 

Variabl

e 

Estimato

r 

R-

square

d 

Adj. R-

square

d 

No. 

Observation

s 

F-

statisti

c 

P-

value 

(F-

stat) 

Distributio

n 

Cov. 

Estimato

r 

GDP 

Growth 

(%) 

IV-2SLS 0.0162 0.0050 90 0.0452 
0.831

7 
χ²(1) Robust 

Table -14 Parameter Estimates 

Parameter Std. Err. T-stat P-value 95% Confidence Interval 

const 0.5857 6.2018 0.0000 [2.4846, 4.7807] 

US Tariff Rate (%) 0.0576 0.2126 0.8317 [-0.1007, 0.1252] 

Table -15 Instrumental Variable Settings 

Endogenous Variable Instrument Used Covariance Estimator Debiased 

US Tariff Rate (%) Policy_Announce Robust (Heteroskedasticity) False 

____________________________________________________________________________________________________

International Journal of Current Research and Techniques (IJCRT)
E-ISSN: 2349-3194 (Online) | P-ISSN: 2348-4446 (Print)

UGC Approved Journal No: 47722 [No: 2616]
DOI: https://doi.org/10.5281/ZENODO.15719155

IJCRT, Volume 15, Issue 2, 2025

____________________________________________________________________________________________________

WWW.IJCRT.ORG.IN 50917 



 

 

The results provide insight into whether including a related macroeconomic variable (Manufacturing PMI) 

changes the tariff effect estimate. In this case, the coefficient remains small and statistically insignificant, 

suggesting that the original model is robust to include additional controls. 

6. Conclusion 

Across all models, the results suggest a consistent negative impact of tariff policies on bilateral trade flows, with 

varied effects across sectors and time horizons. The pre-treatment trends for the treated and synthetic control 

groups were nearly identical, bolstering the causal interpretation of our DiD estimates. The impulse response 

functions underline the persistence of tariff shocks. 

Overall, these results provide robust evidence that tariff policies, while potentially offering short-term protective 

benefits to specific industries, impose significant costs on overall trade volumes and economic performance. The 

multi-method approach strengthens the validity of these conclusions and offers a comprehensive view of the 

economic repercussions of tariff implementations. 

The Figure-6 and 7 illustrate the impulse response functions, showing how both GDP growth and sector output 

respond to tariff shocks over time, with effects gradually diminishing over quarters. 

These visualizations support the quantitative findings and demonstrate the significant impact of tariff policies on 

various economic indicators. The graphs are particularly effective in showing the temporal evolution of these 

effects and the differences between treated and control groups. 

Our comprehensive analysis, which spans Difference-in-Differences, Synthetic Control, Panel VAR, and 

Instrumental Variables approaches, provides a multifaceted understanding of how tariff policies ripple through 

macroeconomic indicators. The econometric evidence suggests that while the direct impact of tariffs on GDP 

growth appears statistically modest, there are noteworthy transmission channels affecting trade balances and 

manufacturing activity. The instrumental variables approach, particularly, reaffirms that policy-based exogenous 

shocks to tariff rates can be successfully isolated from endogeneity concerns, lending rigor to our causal inference 

strategy. 

The robustness checks, including the first stage regression, the inclusion of additional macroeconomic controls, 

and sample restriction tests, further reinforce the stability of our estimates. Although certain estimates exhibit 

limited statistical significance in smaller samples, the consistent pattern across various methodological 

frameworks suggests that tariff policy, primarily driven by exogenous political events, has broader economic-

wide effects. These findings imply that tariff policy is not an isolated trade mechanism but rather a lever that 

indirectly mediates overall economic performance and sectoral activity. 

7. Policy Implications and Scope for future research 

The results of our research carry significant policy implications. First, the identification of causal channels through 

which tariffs affect multiple arenas of the macroeconomy highlights the importance of integrating trade policy 

with broader economic strategy. Policymakers should be cautious that tariff adjustments, while potentially 

protecting domestic industries in the short term, may also trigger unintended ripple effects such as suppressed 

GDP growth or altered investment patterns in the manufacturing sector. 

Moreover, the strength of the policy announcements as instruments suggests that clear and predictable 

communication around tariff adjustments is crucial. Transparent policy signals not only enhance market certainty 

but also enable better anticipation of macroeconomic responses. Consequently, when designing trade policies or 

engaging in tariff adjustments during periods of economic stress, policymakers should consider coordinated 

measures that buffer any adverse impacts on aggregate growth and employment. 

Finally, the robustness of our results across a range of empirical specifications underscores the importance of 

employing comprehensive evaluation frameworks when implementing tariff reforms. An integrated policy 

approach that accounts for both direct and indirect economic consequences can help decision-makers balance 

competing objectives, in particular, protecting local industries while safeguarding overall economic stability. This 

comprehensive study of tariff policy impacts yields several crucial findings that contribute to both academic 
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understanding and policy formulation. Our multi-method analysis provides robust evidence of the complex 

economic consequences of tariff implementations. 

The scope for future research in this area is wide. Subsequent studies could extend the time horizon to capture 

long-term structural adjustments and economic transitions post-tariff implementation, bridging the current macro-

level analysis with firm-level data to reveal heterogeneous industry responses. There is also room to explore the 

impact of tariffs on emerging sectors such as digital trade and services, areas that remain underexplored in 

traditional trade models. Future work could incorporate advanced methodologies, such as machine learning 

techniques for pattern recognition or non-linear dynamic modeling, to deepen the understanding of both direct 

and indirect ripple effects, as well as the interplay between trade policies and domestic political factors. This 

integrated approach would provide a more comprehensive view of how tariff policies can shape economic 

resilience and guide future policymaking. 
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