Reinvestigation of the Inflation-Growth Relationships: Evidence from Threshold Regressions
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ABSTRACT

	Aims: This empirical study aims to examine the non-linear dynamics between inflation and economic growth in Indonesia by estimating the relevant threshold effects.
Place and Duration of Study: This study utilizes annual data for Indonesia covering the period 1990–2024, yielding a total of 35 series. All the data investigated were collected form the World Bank.
Methodology: Two econometric techniques are employed, namely the Zivot–Andrews (ZA) test and the Threshold Autoregressive Regression (TAR) approach. The ZA test is used to examine the presence of unit roots in the series while accounting for potential structural breaks, whereas the  estimation method is applied to estimate the inflation threshold.
Results: The results demonstrate that the estimated inflation threshold is 3.75 percent, dividing the sample into low inflation and high inflation regimes. Below the threshold, inflation has no significant impact on economic growth, while gross fixed capital formation growth and population growth remain the primary drivers. However, above the threshold, inflation exerts a significant negative effect on growth, diminishing the positive contributions of investment and demographics.
Conclusion: Ensuring sustainable long-term growth requires maintaining macroeconomic stability through effective inflation management, while concurrently promoting investment and strengthening population productivity.
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1. INTRODUCTION

The debate on the relationship between inflation and economic growth has been extensively examined, including within the context of developing markets. Maintaining stable economic growth and low, predictable inflation is vital for ensuring long-term economic sustainability (Girdzijauskas et al., 2022). Stable growth creates a conducive environment for investment, job creation, and productivity improvements, whereas keeping inflation under control helps preserve purchasing power, reduces uncertainty, and supports sound financial planning (Mishkin, 2015; Mankiw, 2019). Together, these conditions foster macroeconomic stability, enhance investor confidence, and contribute to a healthier and more resilient economy over the long run.

Economic theory contends that sustaining low and stable inflation is conducive to economic growth, as it reduces macroeconomic uncertainty and creates a more favorable environment for investment (Barro, 1995). Low inflation rates are positively linked with economic inclusion (Ahiadorme, 2022). Conversely, high or volatile inflation rates can distort price signals, erode purchasing power, and discourage long-run business planning (Nicolay & de Oliveira, 2019). This distortion can lead to a misallocation of resources, reduced productivity, and ultimately, slower economic growth (Jung & Marshall, 1986). 

The monetarist perspective contends that excessive expansion of the money supply drives inflation, which in turn distorts price signals, undermines efficiency, and negatively affects economic growth (Mankiw, 2019). Meanwhile, the endogenous growth model emphasizes that inflation influences the accumulation of human capital, research and development, and innovation (Barro, 1991). At low to moderate levels, inflation is argued to have a positive impact, given that it may facilitate financial intermediation by alleviating real debt burdens (Huybens & Smith, 1999). Conversely, high inflation disrupts financial markets, diminishes the efficiency of credit allocation, and ultimately constrains long-term economic growth (Boyd et al., 2001). 

Classical and neoclassical models argue that inflation is neutral in the long term, influencing only nominal variables without affecting real output (Harkness, 1978). In contrast, structuralist and Keynesian perspectives emphasize that inflation, particularly at high levels, can distort investment decisions, erode purchasing power, and undermine growth, while moderate inflation may support economic activity by stimulating demand (Bastian et al., 2024). Empirical evidence has produced mixed results across countries and time periods, suggesting that the effect of inflation on growth may not be linear and could vary depending on institutional, structural, and historical factors.

According to the findings of the previous studies, the threshold value is 4.182% in inflation-targeting countries: Below the threshold, the inflation-growth relationship is insignificant, and above the threshold, inflation affects economic growth negatively (Ekinci et al., 2020). Furthermore, (Khan & Hanif, 2020) investigated the non-linear relationship between inflation and economic growth by using an innovative threshold model and system GMM approaches for a large panel of 113 economies over the period 1981–2015. The results emphasized a minimum level of institutional quality above which the inflation–growth relationship is negative and below which it is nonexistent. (Munir & Mansur, 2009) validated Non-Linearity between Inflation Rate and GDP Growth in Malaysia estimates a threshold at 3.89% inflation, above which inflation significantly slows GDP growth.

K. B. Chowdhury (2024) demonstrated that nominal and real uncertainty affect output growth primarily during periods of economic contraction. Although nominal uncertainty inhibits output growth, real uncertainty has mixed effects. In most countries, negative growth shocks result in greater output growth volatility than positive growth shocks. (Thanh, 2015) employed a Panel Smooth Transition Regression (PSTR) model to determine the inflation threshold and its impact on economic growth. The results indicate a statistically significant negative effect of inflation on economic growth once inflation exceeds the 7.84% threshold, beyond which inflation begins to hinder growth in ASEAN. Glawe et al. (2025) reported that growth effects of inflation vary with inflation regimes and identified the regime cutoff. 

In the context of an empirical case, the debate on the nexus between inflation and economic growth remains highly relevant, including in Indonesia. While past studies have examined the inflation–growth nexus in Indonesia, most rely on linear frameworks or neglect the role of structural breaks in shaping long-run dynamics (Taliding et al., 2025): (Murjani, 2019): (Lutfiah et al., 2025). Such methods may overlook critical threshold effects and regime shifts that alter the nature of the linkage. Furthermore, Chowdhury (2002) employed panel data and reported the absence of a connection between inflation and economic growth. This creates a research gap in understanding how inflation interacts with economic growth and its principal drivers, particularly capital formation and population dynamics, across different economic conditions

Building upon the aforementioned background, this empirical study intends to examine the relationship between inflation and economic growth in Indonesia over the period 1991–2024, with particular attention to identifying the presence of an inflation threshold. The study offers two contributions to the existing literature. First, the current study applies the Zivot–Andrews (ZA) unit root test as proposed by (Zivot & Andrews, 1992), which is particularly relevant in the context of Indonesia’s economy, given its exposure to multiple structural shifts such as the 1997–1998 Asian Financial Crisis, the 2008 Global Financial Crisis, and the COVID-19 pandemic. In contrast to standard unit root tests, the ZA method allows for the identification of endogenously determined structural breaks, thereby providing more robust evidence regarding the stationarity properties of the series under investigation. 

Second, the study employs a threshold regression technique to examine the inflation–growth nexus, addressing the possibility of nonlinear dynamics in this relationship. This approach is crucial since the impact of inflation on growth may differ depending on whether inflation lies below or above a certain threshold. By identifying such thresholds, the analysis provides more policy-relevant insights into the conditions under which inflation either fosters or impedes economic growth.


2. material and methods

2.1 Research Design

This study adopts a quantitative econometric approach to examine the relationship between inflation and economic growth in Indonesia. To capture the potential non-linear effects of inflation, the threshold regression method is employed. This method allows the estimation of different regimes in the inflation–growth association, where the impact of inflation on Gross Domestic Product (GDP) growth may vary depending on whether the inflation rate is below or above a certain threshold level.

2.2 Data and Variables

This study utilizes annual time series data for the period 1991–2024, sourced from the World Bank World Development Indicators (WDI) and Bank Indonesia. The dependent variable is the real gross domestic product (GDP) growth rate, measured as the annual percentage change in real GDP, which serves as an indicator of overall economic performance. The main explanatory variable is inflation, which in this study is proxied by the GDP deflator. The GDP deflator is selected because it provides a comprehensive measure of price changes across all domestically produced goods and services, offering a broader perspective than the Consumer Price Index (CPI).

To enhance the robustness of the analysis, several control variables are incorporated. Gross capital formation is included as a proxy for investment, while government expenditure reflects the role of fiscal policy in influencing aggregate demand. In addition, population growth is considered to capture demographic dynamics that may affect both the supply side and demand side of the economy. The inclusion of these variables ensures a more comprehensive assessment of the inflation–growth relationship while minimizing potential omitted variable bias.




Table 1. Variables and Measurements

	Variable
	Measurement
	Source

	Economic growth
	Gross Domestic Product (GDP) growth
	WDI

	Capital growth
	Gross fixed capital formation growth
	WDI

	Population growth
	Population growth
	WDI

	Inflation
	Inflation rates (%, GDP deflator)
	WDI




2.3 Stationarity Test

To determine the order of integration, this study integrates stationarity investigations. The Zivot–Andrews (ZA) test is preferred over conventional approaches because it accounts for potential structural breaks (Zivot & Andrews, 1992). By allowing an endogenous structural break in the time series, the ZA test provides a more reliable assessment of stationarity. The general specification of the ZA model is presented as follows

	
	(1)



where y represents the time-series data.  shows the deterministic trend. v is the constant term. DU shows the dummy for a shift in the intercept a the break year. DT is the dummy variable for a shift in trend slope at the break year. p is the number of lagged differences.  is the error term. 

2.4 Threshold Regression 

To identify the inflation threshold, this study applies the model developed by Hansen (1999), which extends the standard regression framework by allowing the slope coefficients to vary across regimes determined by the threshold variable. The general equation of the threshold regression is specified as Eq. (2):

	


	(2)



where GDP stands for economic growth. INF represents inflation rates, proxied by CPI. qt shows the threshold variable. γ is an unknown threshold value to be estimated.  β1 and β2 show slope coefficients for regimes below and above the threshold. I(.) denotes an indicator function, equal to 1 if the condition holds and 0 otherwise. CAP is gross capital formation growth. POP denotes population growth. λ1 and λ2 are coefficients of capital growth and population growth to be estimated. e is the error term







3. results and discussion

Table 2. Descriptive statistics

	
	GDP growth
	Gross capital growth
	Population
growth
	Inflation rates

	 Mean
	4.724
	5.324
	1.295
	10.401

	 Median
	5.070
	5.690
	1.286
	8.275

	 Maximum
	8.220
	16.737
	1.814
	75.271

	 Minimum
	-13.127
	-33.008
	0.705
	-0.402

	 Std. Dev.
	3.612
	9.155
	0.308
	12.468

	 Skewness
	-3.746
	-2.518
	-0.158
	4.153

	 Kurtosis
	18.562
	10.905
	2.186
	22.275

	 Observations
	35
	35
	35
	35



The descriptive statistics denote that GDP growth averages 4.72 percent with occasional severe contractions, as reflected by its negative skewness and very high kurtosis. Gross capital growth exhibits even greater volatility, with extreme negative values and wide fluctuations around its mean of 5.32 percent. Conversely, population growth emerges as the most stable variable. averaging 1.29 percent with minimal variation and near-symmetric distribution. Inflation rates are the most volatile data, averaging 10.40 percent but with sharp spikes reaching over 75%, as indicated by high positive skewness and excess kurtosis.




Fig. 1. Boxplots  

The boxplots illustrate the distribution and variability of the four economic variables. GDP growth shows a median around 5%, but with a long lower tail, indicating the presence of sharp contractions. Gross fixed capital growth has the widest spread, with extreme negative values pulling the distribution downward, reflecting high volatility in investment. Population growth appears very stable, with a narrow range around its median of 1.29% and no extreme outliers. Inflation rates exhibit a highly skewed distribution, with a long upper tail caused by episodes of exceptionally high inflation




Fig. 2. Trends of Variables

Table 3. ZA Test Results

	Variable
	statistic
	p-value
	Breakpoint
	Order

	GDP
	-5.56943
	0.000113
	2000
	I(0)

	INF
	-7.12954
	0.000119
	2000
	I(0)

	CAP
	-6.95375
	0.000333
	2022
	I(0)

	POP
	-4.06837
	0.038493
	2010
	I(0)



The results of the Zivot-Andrews test in Table 3 indicate that all the variables investigated, i.e., GDP growth (GDP), inflation (INF), capital growth (CAP), and population growth (POP), are stationary when accounting for structural breaks, since their test statistics are significant at conventional levels. For GDP growth and inflation, the structural break is identified in the year 2000, suggesting major economic changes or crises during that period. Capital growth shows a structural break in 2022, which may reflect recent economic shocks or investment fluctuations. Population growth experienced its break in 2010, likely due to demographic transitions or policy effects. The highly negative test statistics, particularly for inflation (-7.13) and capital growth (-6.95), reinforce strong rejection of the null hypothesis of a unit root. Overall, the results confirm that while the series may have undergone structural breaks at different times, they are stationary around those breaks.

Table 4. ADF Test Results

	Variable
	statistic
	p-value
	Order

	GDP
	-4.219702
	0.0108
	I(0)

	INF
	-5.366531
	0.0006
	I(0)

	CAP
	-3.253863
	0.0923
	I(0)

	POP
	-3.985864
	0.0218
	I(0)



To verify the robustness of the stationarity results, this study also employs the conventional Augmented Dickey–Fuller (ADF) test. The findings from the ADF test align with those of the ZA test, confirming that GDP growth, inflation, population growth, and gross capital formation growth are stationary at their levels. As none of the variables exhibit integration of order I(1) or I(2), the Threshold Autoregressive (TAR) model is an appropriate method to apply. 

Table 5. TAR Estimation Results

	
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	INF < 3.754

	CAP
	-0.1053
	0.2761
	-0.3813
	0.7059

	POP
	0.7069
	0.1614
	4.3806
	0.0002

	INF
	1.8669
	0.7873
	2.3713
	0.0248

	3.754 ≤ INF

	CAP
	-0.1620
	0.0242
	-6.7066
	0.0000

	POP
	0.1947
	0.0308
	6.3170
	0.0000

	INF
	4.0963
	0.3525
	11.6195
	0.0000

	R-squared
	0.9180
	
	
	

	adj. R-squared
	0.9033
	
	
	



Table 5 demonstrates the results of the TAR model with economic growth as the dependent variable and inflation as the threshold variable. Whilst the main motivation is to estimate the inflation threshold, gross fixed capital formation growth and population growth are included in the empirical model as control variables. The estimated threshold of inflation rates is 3.75 percent, dividing the sample into two regimes. 

The estimation results reveal the existence of two distinct regimes: the low-inflation regime (INF < 3.75 percent, 5 observations) and the high-inflation regime (INF ≥ 3.75 percent, 30 observations). Within the low-inflation regime, the growth of capital formation exerts a strong, positive, and statistically significant influence on GDP growth, reflected by an estimated coefficient of 0.792, significant at the 1 percent level. Population growth also signifies a positive effect on GDP growth, with an estimated coefficient of 2.106, and it is statistically significant at the 10 percent level. In contrast, inflation rates does not indicate a statistically significant effect in this regime, as indicated by its estimated coefficient of –0.214.

In the high-inflation regime, the growth of capital formation continues to exert a positive and highly significant influence on GDP growth, with an estimated coefficient of 0.195 significant at the 1 percent level, although its magnitude is smaller than in the low-inflation regime. Population growth exhibits a particularly strong and statistically significant positive effect, as indicated by an estimated coefficient of 4.118 at the 1 percent critical level. In contrast, inflation exerts a significant and negative impact on GDP growth, reflected by an estimated coefficient of –0.162 at the 1 percent level, indicating that inflation exceeding the identified threshold adversely affect economic growth.

From a policy perspective, the empirical results suggest that maintaining inflation below the 3.75 percent threshold is critical for sustaining growth in Indonesia. When inflation is low, it does not significantly hinder economic growth, allowing investment (capital formation) and population dynamics to play their positive roles. Nonetheless, once inflation rises above the threshold, it exerts a significant negative impact on economic growth, offsetting some of the benefits of capital accumulation and demographic expansion. This indicates that monetary authorities should adopt policies aimed at controlling inflation rates through prudent fiscal management, monetary policy, and supply-side interventions. Public policies that promote capital formation and enhance population productivity (such as education, health, and labor market efficiency) can further enhance development. In summary, while capital formation and population growth are consistent drivers of econoic growth, macroeconomic stability via inflation control is essential to safeguard their positive impact on the economy.

4. Conclusion

This study seeks to investigate the inflation threshold relevant to economic growth while simultaneously accounting for the effects of capital formation and population growth, using annual data spanning the period 1990–2024. The threshold regression analysis reveals that capital formation and population growth consistently foster GDP growth, while inflation only becomes detrimental once it surpasses the critical threshold of 3.75 percent. Below this level, inflation exerts no significant effect, allowing investment and demographic dynamics to drive economic expansion. Nonetheless, beyond the threshold, inflation significantly reduces growth, suggesting that macroeconomic instability undermines the positive effects of capital formation and population growth. These findings underscore the importance of maintaining a stable inflation environment to ensure that key growth drivers remain effective. Therefore, policy frameworks should prioritize inflation control while concurrently promoting investment and enhancing population productivity. 

More detailed policy recommendations are outlined as follows: First, maintaining inflation rates below the estimated threshold of 3.75 percent is essential, as inflation above this level significantly hinders economic growth. Second, strengthening monetary and fiscal discipline is important, since sound monetary policy and prudent fiscal management help contain inflationary pressures. Third, the promotion of capital formation should be accorded priority by fostering both private and public investment in productive sectors, thereby supporting sustainable long-term economic growth. Fourth, enhancing population productivity requires increased investment, particularly in education and healthcare, to optimize the beneficial impact of demographic trends. Finally, ensuring overall macroeconomic stability through a combination of inflation control and structural reforms is vital for preserving the economy’s long-term growth potential. 
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