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Abstract 

 

This study examines nonlinearities in the 

inflation-growth nexus in Africa. A 

dynamic panel threshold regression is 

applied to account for the potential 

endogeneity bias in the model. The 

findings of this study confirm the 

existence of nonlinearities in the 

inflation-growth nexus. An inflation 

threshold of 6.7% is estimated for the 

whole sample, 9% for the sub-sample of 

low-income countries and 6.5% for 

middle-income countries. The findings 

suggest that low inflation is growth-

enhancing for the sub-sample of middle-

income countries but neither affects 

economic growth for the whole sample 

nor for the sub-sample of low-income 

countries. However, inflation above the 

threshold is detrimental to economic 

growth for all the cases considered. The 

findings of this study may be useful to 

African monetary policymakers as they 

decide on inflation targets to adopt to 

avoid the detrimental effects of high 

inflation while reaping the growth 

benefits of low inflation.
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1. Introduction 

Examining the relationship between inflation and economic growth has been the subject of 

considerable theoretical and empirical research since understanding the inflation-growth nexus 

is very important for monetary policy (Seleteng et al., 2013). Traditionally, the relationship 

between inflation and economic growth is linear; the impact of inflation can be neutral, positive 

or negative depending on whether money is super-neutral (Sidrauski, 1967), substitute for 

capital (Mundell, 1965; Tobin, 1965) or complementary to capital (Stockman, 1981; Fischer, 

1983). The combination of high economic growth with low and stable inflation is the primary 

objective of macroeconomic policies (Seleteng et al., 2013; Vinayagathasan, 2013). Too high 

inflation harms the economy due to its undesirable re-distributional and welfare effects (Eggoh 

and Muhammad, 2014), and although proposed by Friedman (1969), negative inflation is never 

a policy agenda simply because a certain magnitude of inflation is necessary to “grease the 

wheels” of the economy (Seleteng et al., 2013). By fostering investment and promoting the 

efficient use of productive resources, low inflation promotes economic growth (Ahortor et al., 

2011). This begs for one question; at which level does inflation turn from good to bad? In other 

words, at which level should monetary authorities set inflation to avoid its adverse effects on 

growth? The answer to these questions is in examining nonlinearities in the inflation-growth 

nexus. 

 

Inspired by Fischer (1993), a number of studies have found evidence of nonlinearities in the 

inflation-growth nexus using various estimation techniques. Some are country-specific studies 

(see for instance, Fabayo and Ajilore, 2006; Ajideand Olukemi, 2012) and others are panel data 

studies (see for instance, Khan and Senhadji, 2001; Bick, 2010; Seleteng et al., 2013; Ibarra 

and Trupkin, 2016). However, as Espinoza et al. (2010) point out, panel data techniques are 

better in capturing the inflation-growth relationship than country-specific studies. Existing 

panel studies show mixed evidence on the level of inflation threshold. For instance for 

developing countries, an inflation threshold of 10% is obtained by Espinoza et al. (2010), 11% 

by Khan and Senhadji (2001), 17.2% by Kremer et al. (2013), and  19.1% by Ibarra and Trupkin 

(2016). Vinayagathasan (2013) finds the level of inflation threshold at 5.43% for a sample of 

Asian countries while Thanh (2015) finds it at 7.84% for ASEAN-5 countries. The difference 

in estimation techniques used can explain the difference in the levels of inflation threshold. 

Indeed, studies use different estimation techniques; Bick (2010) uses non-dynamic panel 

threshold regression, Espinoza et al. (2010), Seleteng et al. (2013), Thanh (2015), and Ibarra 
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and Trupkin (2016) apply panel smooth transition regression while Kremer et al. (2013) and 

Vinayagathasan (2013) employ dynamic panel threshold regression. As Seleteng et al. (2013) 

point out, the choice of an estimation technique plays an important role in examining 

nonlinearities in the inflation-growth nexus. However, given the importance of initial income 

in growth models and the endogeneity bias it creates, Kremer et al. (2013) warns on the choice 

of the estimation technique in examining the inflation threshold effects on growth; ignoring the 

endogeneity problem in a panel threshold regression, “can lead to biased estimates of inflation 

threshold and to misleading conclusions about the impact of inflation on growth in the 

corresponding inflation regimes”. Indeed, Khan and Senhadji (2001), Bick (2010), and 

Seleteng et al. (2013), all include initial income among the control variables in the growth 

equation, but use methodologies which do not account for the endogeneity problem created. 

In addition, the mixed evidence on the level of inflation threshold can also depend on the 

sample of countries considered. Studies on developing countries (see for instance, Khan and 

Senhadji, 2001; Bick, 2010; Kremer et al., 2013; Ibarra and Trupkin, 2016) combine in their 

samples, countries from Africa, Asia and Latin America which have different levels of 

economic development. According to Moshiri and Sepehri (2004), this can lead to biased 

estimate of the inflation threshold. Moreover, it is inappropriate to “set a single policy target 

applicable to all developing countries”. 

 

Following the above discussion, the aim of this study is to examine nonlinearities in the 

inflation-growth nexus in Africa and contributes to the existing literature in three ways. Firstly, 

this study examines the inflation threshold effects on growth by focusing specifically on Africa. 

Secondly, since Africa is a heterogeneous group of countries at various stages of development, 

the study also examines nonlinearities in the inflation-growth nexus by considering income 

sub-groups. Thirdly, this study applies dynamic panel threshold regression, an estimation 

technique recently advanced by Kremer et al. (2013) to account for the potential endogeneity 

problem in the model.   

 

The findings of this study confirm the existence of nonlinearities in the inflation-growth nexus 

in Africa. An inflation threshold of 6.7% is estimated for the whole sample, 9% for low-income 

countries and 6.5% for middle-income countries. Inflation above the threshold is detrimental 

to growth in all the cases considered. Low inflation is growth-enhancing for the sub-sample of 

middle-income countries, but does not affect economic growth for the whole sample and the 

sub-sample of low-income countries. 
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The rest of this paper is organized as follows. Section 2 highlights the stylized facts about 

inflation and economic growth in Africa. Section 3 reviews the literature. Section 4 presents 

the methodology used. Section 5 presents and discusses the empirical results, and section 6 

gives concluding remarks. 

 

2. Stylized facts about inflation and economic growth in Africa 

Table 1 and appendix 6 present inflation and growth experiences in Africa. As appendix 6 

indicates, inflation and growth experiences have been different across African countries. Over 

the sample period, some countries like Angola and Democratic Republic of Congo (DRC) 

experienced extremely high average inflation of about 476% and 716% respectively because 

of their hyperinflation episodes in the 1990s; countries like Ghana, Sudan, Uganda and Zambia 

experienced high average inflation rates reaching 30%, while Central African Republic, Chad, 

Mali, Burkina Faso, Libya, Equatorial Guinea, Cape Verde, Morocco, Niger, and Tunisia 

experienced low average inflation rate of around 4%. For the whole sample of African countries 

considered, average inflation was 12.4% in the 1970s and continued to increase reaching 

114.5% in the 1990s (see Table 1). The high average inflation observed in the 1990s is due to 

hyperinflation experiences in DRC and Angola, and very high inflation rates in countries like 

Sudan, Uganda and Zambia during that decade. From 114.5% in the 1990s, inflation rate 

dropped to 10.5% in the decade 2000s and reduced further to 6.8% during the period 2010-

2013. On average for the period 1970-2013, inflation rate was 35.2% for the whole sample of 

African countries considered. Differences in inflation across African countries can be 

explained by the difference in monetary policy regimes and other macroeconomic policies 

pursued. For instance, countries in the CFA zone have a common currency, CFA franc, which 

is pegged to the Euro (IMF, 2013). Monetary policy in the region is conducted by the regional 

central banks (BEAC2 and BCEAO3) with a fixed exchange regime in order to keep inflation 

low (IMF, 2005, 2009). Some Maghreb countries like Libya, Morocco and Tunisia have also 

followed a fixed peg in the past. Apart from Ghana, South Africa and Nigeria currently 

pursuing an inflation-targeting regime, most of the rest of African countries pursue a monetary-

targeting regime or a managed float regime. 

 

                                                           
2 BEAC stands for Banque des États de l'Afrique Centrale (Bank of the Central African States) 
3 BCEAO stands for Banque Centrale des États de l'Afrique de l'Ouest (Central Bank of the West African States) 
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Similarly, growth experiences have also been different across African countries. Over the 

sample period, countries like Botswana, Cape Verde, Equatorial Guinea and Mauritius had 

high average growth rate of real per capita GDP of more than 4%; countries such as Benin, 

Burundi, Cote d’Ivoire, The Gambia, Libya, Liberia, Sierra Leone, etc. had low average growth 

of real per capita GDP close to 0.5%, while countries like Central African Republic, DRC, 

Madagascar, Niger and Senegal had on average negative growth rate of real per capita GDP 

(see Appendix 6). 

 

As Figure 1 shows, the way inflation and economic growth relates seems to vary from country 

to country. For some countries such as Cape Verde, Equatorial Guinea and Mauritius, low 

inflation is associated with high growth; Central African Republic, Niger, Mali, Djibouti, Chad, 

Congo Republic, Senegal, etc. had low inflation but also low growth; other countries such as 

Botswana, Lesotho had moderate inflation with high growth; Burundi, Madagascar, Guinea, 

Kenya, Tanzania and Nigeria has moderate inflation and low growth; Mozambique and Uganda 

had high inflation with moderate growth; while Malawi, Ghana, Sierra Leone and Guinea 

Bissau had high inflation and low growth. However, in general, Table 1 seems to indicate that 

low inflation is associated with high economic growth while high inflation is associated with 

low growth. It can also be observed that on average, low-income countries experienced higher 

inflation and lower growth rates than middle-income countries. 

Figure 1: Inflation-Growth Nexus in Africa 

 

Source: Author using data from International Monetary Fund (IMF)  
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Table 1: Inflation and growth in Africa 

 Africa Low-income Countries* Middle-income countries* 

Periods Inflation Growth of per capita 

real GDP  

Inflation Growth of per capita 

real GDP  

Inflation Growth of per 

capita real GDP 

1970-1979 12.36 2.16 12.60 0.56 12.21 3.52 

1980-1989 15.05 -0.21 17.74 -0.86 13.95 0.35 

1990-1999 114.46 0.94 199.01 -0.36 52.05 2.04 

2000-2009 10.48 2.72 12.26 2.26 9.14 3.11 

2010-2013 6.84 2.44 7.58 2.27 6.22 2.61 

1970-2013 35.24 1.50 55.60 0.57 20.42 2.29 

Source: Author using data from International Monetary Fund and World Development Indicators (2015). Sample countries 

considered exclude Comoros, Djibouti, Eritrea, São Tomé & Príncipe, and Zimbabwe. (*) Current World Bank classification 

is considered. 

 

3. Literature Review 

Theoretically, the relationship between inflation and economic growth is linear traditionally; 

Mundell (1965) and Tobin (1965) suggest a positive relationship while Stockman (1981) and 

Fischer (1983) support a negative relationship between them. In contrast, Fischer (1993) 

suggests that the relationship between inflation and growth is rather non-linear; the relationship 

is positive below a certain threshold of inflation, and negative above it.  Some studies have 

attempted to explain nonlinearity in the relationship between inflation and economic growth. 

Using the “adverse selection mechanism” in credit market, Choi et al. (1996) explain how 

inflation affects positively growth unless it exceeds some threshold level. Their idea is that in 

a financial market, there are borrowers and lenders where the financial system plays the role of 

channeling funds from lenders to borrowers. They argue that if inflation increases, the lenders 

are discouraged since the real rate of return on assets is reduced, which causes a reduction in 

the available funds for lending. At the same time, the rise in inflation encourages the borrowers 

and there will be more people wanting to borrow, among them new borrowers who are just 

taking advantage of the situation, and have therefore higher default risk. This creates the 

problem of adverse selection for financial institutions called credit market rationing, since 

banks will not provide credits for new borrowers who have higher default, hence fewer loans 

are given. Consequently, an increase in inflation causes lower economic growth. However, 

when inflation is low, Choi et al. (1996) claim that an increase in inflation will not lead to 

adverse selection mechanism but instead the Mundell-Tobin effect will take place, thus 

economic growth will be enhanced. In summary, the model of Choi et al. (1996) shows that 
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low levels of inflation promote growth but high levels of inflation harm economic growth 

because of credit rationing. 

 

On the empirical side, a number of studies have examined nonlinearities in the relationship 

between inflation and economic growth; some are country-specific studies (see for instance, 

Fabayo and Ajilore, 2006; Ajide and Olukemi, 2012) while others are cross-country panel 

studies (see for instance, Khan and Senhadji, 2001; Bick, 2010; Kremer et al., 2013; Ibarra and 

Trupkin, 2016). Among country-specific studies, Lee and Wong (2005) estimate an inflation 

threshold of 7.25% for Taiwan and 9.66% for Japan. Fabayo and Ajilore (2006) estimate an 

inflation threshold of 6% for Nigeria. In contrast, for the same country Nigeria, Ajide and 

Olukemi (2012) finds an inflation threshold of 9%. Munir et al. (2009) estimate a threshold 

level of inflation at 3.89% for Malaysia. Hasanov (2011) finds an inflation threshold at 13% 

for Azerbaijan. Phiri (2013) estimates an inflation threshold of 22.5% for Zambia. Tung and 

Thanh (2015) estimate an inflation threshold at 7% for Vietnam. All these studies conclude 

that inflation beyond the threshold is detrimental to growth. However, as Espinoza et al. (2010) 

point out, the relationship between inflation and growth is likely to be strong at low frequencies, 

and since available data points are usually few, panel data studies are better in capturing the 

inflation-growth relationship than country-specific studies. In reviewing the empirical 

literature, we therefore mostly lay focus on panel data studies. 

 

Fischer (1993) is one of the pioneer studies that examined the presence of nonlinearities in the 

inflation-growth nexus. Fischer (1993) exogenously determined the inflation threshold by 

dividing the sample into three threshold levels; inflation rate less than 15%, inflation between 

15% and 40% and inflation above 40%. Using spline regression techniques on a panel of 93 

developed and developing countries, he concludes that when inflation is low, its impact on 

economic growth is positive but turns to negative as inflation increases. Following Fisher 

(1993), Bruno (1995) uses a panel of 127 countries and finds that inflation has a positive impact 

on growth when it goes up to 15-20 % range but when it goes beyond 20-25 %, its impact 

becomes negative. Similarly, Sarel (1996) examines nonlinearities in inflation-growth nexus 

in 87 countries using panel data by testing for structural breaks. The findings show a structural 

break when inflation rate is 8%. His findings further reveal that inflation does not have a 

significant effect on growth when it is below 8%, but above that level, inflation has a significant 

negative effect on growth. Following Sarel (1996), Ghosh and Phillips (1998) find the inflation 

threshold at 2.5% for a sample of 145 countries. However, as Seleteng et al. (2013) point out, 
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Fisher (1993), Bruno (1995), Sarel (1996), and Ghosh and Phillips (1998) present some 

limitations as they exogenously determine the level of inflation threshold by using breaks to 

represent the thresholds.  

 

To address that shortcoming, studies that followed used model-based techniques to 

endogenously determine the inflation threshold. Khan and Senhadji (2001), using non-linear 

least squares on a panel of 140 countries find the inflation threshold at around 1% for industrial 

countries and at around 11% for developing countries. In addition, for both industrial and 

developing countries, when inflation is below the estimated threshold, the findings indicate a 

positive relationship between inflation and growth, although it is statistically significant only 

for industrial countries. However, when inflation is above the threshold, a significant and 

negative relationship is found for both groups of countries. Drukker et al. (2005) use a non-

dynamic panel threshold regression of Hansen (1999) on 138 countries and find oneinflation 

threshold at 19.16% for developing countries, two thresholds for industrial countries, at 2.57% 

and 12.61% and one threshold for the full sample at 19.16%. For the full sample, the results 

suggest that inflation below the threshold does not have a statistically significant effect on 

growth but above the threshold, inflation is detrimental to growth. Similarly, Bick (2010) uses 

a modified version of Hansen’s (1999) estimation technique that allows for regime intercepts 

on a balanced panel of 40 developing countries. The findings suggest an inflation threshold of 

19.16% when omitting regime intercepts and 12.03% by allowing for regime intercepts.  

 

Espinoza et al. (2010) use a panel smooth transition regression model on a sample of 165 

countries and find an inflation threshold of around 10% for developing countries and 13% for 

oil-exporting countries. Their findings confirm the existence of nonlinearities in inflation-

growth nexus and the detrimental effects of high inflation, although at low levels of inflation, 

the effect of inflation is not consistently statistically significant for all models considered. 

Similarly, Omay and Kan (2010) use panel smooth transition regression approach to analyze 

the threshold effects in the inflation-growth nexus for 6 industrialized economies, namely 

Cananda, France, Italy, Japan, UK and USA. They find that the effect of inflation on growth is 

significantly negative when inflation rises above 2.5%. Lopez-Villavicencio and Mignon 

(2011) also use a panel smooth transition regression approach to analyze the inflation-growth 

nexus and find an inflation threshold of 2.7% for industrialized countries and 17.5% for non-

industrialized countries. Estimation results further show that inflation below the threshold is 

growth enhancing but beyond the threshold, inflation is detrimental to growth. On SADC 
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countries, Seleteng et al. (2013) uses the same estimation technique of panel smooth transition 

regression model and find an inflation threshold at 18.9 percent. The effect of inflation is 

negative in both inflation regimes but only statistically significant above the threshold.  

Quaresmo and Silgoner (2013) reassess the long-run growth impact of inflation for a panel of 

14 European Union countries. Their results indicate that below 1.6%, inflation is growth 

enhancing while for high inflation levels, the impact of inflation is negative but insignificant.  

 

Kremer et al. (2013) argue that studies analyzing the inflation threshold effects on growth using 

panel data models, either do not include initial income among the control variables, yet it is an 

important variable in growth models, or is included but the endogeneity problem it creates is 

not taken into account. Consequently, they introduce dynamic panel threshold regression by 

building on Hansen (1999) and Caner & Hansen (2004) and apply it to examine nonlinearities 

in the inflation-growth nexus. On a panel consisting of 124 countries, their findings reveal a 

threshold inflation of around 2 percent for industrial countries and 17 percent for non-industrial 

countries, comparable to what was found by previous studies that did not address the 

endogeneity problem. Their findings further show that inflation beyond the estimated threshold 

is detrimental to growth, while below the threshold, the effect of inflation is not significant in 

developing countries. Vinayagathasan (2013) also applies dynamic panel threshold regression 

to investigate the existence of an inflation threshold for growth for 32 Asian countries. The 

estimated inflation threshold is 5.43% above which inflation is detrimental to economic growth 

but has no effect below this level.  

 

Eggoh and Muhammad (2014) using panel smooth transition regression and GMM approaches 

find an inflation threshold at 12.4%. The results suggest that the effect of inflation on growth 

is negative in both inflation regimes but statistically significant only in the high inflation 

regime. Recently, Thanh (2015) applies panel smooth transition regression model on ASEAN-

5 countries and finds an inflation threshold of 7.84% above which inflation is detrimental to 

growth. Van Eyden et al. (2015) reexamine nonlinearities in inflation-growth nexus for SADC 

countries using Common Correlated Effects Multiple Regime Panel Smooth Transition 

Regression and find two threshold levels of inflation at 9% and 30%. Moreover, the findings 

suggest that in the low and high inflation regime, the effect of inflation on growth is negative 

and statistically significant, while in the middle regime, the effect of inflation is negative but 

statistically insignificant.  Very recently, Ibarra and Trupkin (2016) re-examine the threshold 

effects of inflation on growth for 138 countries using a panel smooth transition regression 
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model. They estimate an inflation threshold of 4.5% for industrial countries and 19.1% for non-

industrial countries. For both groups of countries, the impact of inflation on growth is negative 

in both inflation regimes but statistically significant only in the high inflation regime. They 

further estimate inflation threshold for developing countries by considering different levels of 

institutional quality and find that inflation threshold level falls with high quality of institutions.  

 

From the literature discussed above, some observations can be made. Firstly, there seems to be 

a consensus on the presence of nonlinearities in the inflation-growth nexus. There exists a 

threshold level of inflation below which inflation is growth enhancing and above which 

inflation is detrimental to growth. Secondly, there seems to be mixed evidence on the estimated 

inflation threshold. Thirdly, the estimated inflation threshold is lower for developed and higher 

for developing countries. According to Muhammad (2014), what explains that difference is the 

level of institutional and other macroeconomic developments. In addition, as Seleteng et al. 

(2013) point out, the threshold level of inflation varies from country to country depending on 

the stage of economic development, institutional arrangements and structural realities. 

Fourthly, various estimation techniques are used, and as Seleteng et al. (2013) point out, their 

choice plays an important role in examining nonlinearities in the inflation-growth nexus. Early 

studies exogenously determined the level of inflation threshold and used spline regression 

techniques (seefor instance, Fisher, 1993; Sarel, 1996; Ghosh and Phillips, 1998). Recent 

studies endogenously determine inflation threshold and apply various estimation techniques. 

Some studies use non-dynamic panel threshold regression approach of Hansen (1999) (see for 

instance, Drukker et al., 2005; Bick, 2010) while others use non-dynamic panel smooth 

transition regression (see for instance, Seleteng et al., 2013; Thanh, 2015; Ibarra and Trupkin, 

2016) advanced by Gonzalez et al. (2005). However, as Kremer et al. (2013) point out, studies 

applying these estimation techniques are not able to account for the endogeneity problem 

created by the inclusion of initial income (an important variable in growth models) among the 

control variables. This can create endogeneity bias hence misleading inflation threshold 

estimations. For that reason, Kremer et al. (2013) introduced dynamic panel threshold 

regression approach. To address the endogeneity problem that could arise, this study follows 

Kremer et al. (2013) and uses dynamic panel threshold regression approach in examining the 

threshold effects of inflation on growth in Africa. Lastly, most panel studies on the threshold 

effects of inflation on growth for developing countries (see for instance, Bick, 2010; Kremer 

et al., 2013; Ibarra and Trupkin, 2016) combine in their samples, countries from Asia, Latin 

America and Africa, countries which are at different stages of economic development, have 
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different past inflation experiences, etc., which can also be misleading. This study therefore 

focuses on Africa. 

 

4. Methodology and Data 

This study applies dynamic panel threshold regression initiated by Kremer et al. (2013) to 

examine nonlinearities in the inflation-growth nexus in Africa. The estimation technique used 

is an extension of the non-dynamic panel threshold regression of Hansen (1999) and the cross-

sectional threshold regression of Caner and Hansen (2004) to account for the potential 

endogeneity bias in the model. Indeed, this study examines the inflation threshold effects on 

economic growth by controlling for some variables including initial income, which is an 

endogenous variable. As Kremer et al. (2013) assert, this can create an endogeneity bias hence 

biased estimate of inflation threshold. 

The panel threshold model is written as follows:  

' '

1 2( ) ( ) ,                                                                                 (1)it i it it it it ity z I q z I q            

where 1,...,i N ; 1,...,t T ; i  
are country individual effects; ity is the dependent variable; 

itq is the threshold variable;  is the common threshold value; I(.) is the indicator function; itz

is a vector of the control variables including 1itz exogenous variables which are uncorrelated 

with the error term it and 2itz  endogenous variables, correlated with the error term it . The 

error term it is identically and independently distributed, that is
2(0, )

iid

it  . To estimate 

equation (1), instrumental variables itx (including 1itz )  are needed in the GMM estimation. In 

this dynamic model, the individual fixed effects are eliminated using the forward orthogonal 

deviations transformation suggested by Arellano and Bover (1995) which ensures that the error 

terms are not autocorrelated and that the cross-sectional threshold model of Caner and Hansen 

(2004) is applied to the dynamic panel model.  

The forward orthogonal deviations transformation for the error term is given by: 

*

( 1)

1
[ ( ... )]. (2)

1
it it i t iT

T t

T t T t
   


   

  

 

In the forward orthogonal deviations transformation, error terms remain homoscedastic, that 

is: 

2 * 2

1( ) ( )i T i TVar I Var I        
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According to Kremer et al. (2013), the process of estimation of a dynamic panel threshold 

model goes as follows: 

Firstly, the endogenous variable 2itz is estimated as a function of instruments itx and the 

predicted value of 2itz is obtained. Secondly, equation (1) is estimated using OLS by 

substituting 2itz with the predicted value 2itz from the first regression. The residual sum of 

squares derived from this equation is noted as ( )S  , where  is the common threshold value to 

be estimated. The estimated optimal threshold value  is such that the residual sum of squares 

is minimum; arg min ( )nS


  . Thirdly, after getting the estimated threshold value , the 

regression slope coefficients are obtained by GMM using the instruments and the estimated 

threshold .  

The critical values for determining the 95% confidence interval of the threshold value are given 

by  : ( ) ( ) ,LR C      where ( )C   is the 95% percentile of the asymptotic distribution 

of the likelihood ratio statistic ( )LR  .  

 

Applying dynamic panel threshold model in equation (1) to the analysis of inflation threshold 

effects on economic growth gives the following threshold model: 

 

1 1 2( ) ( ) ( ) ,                                   (2)it it it it itit i it itgrgdp I I I z                     

 

 

where i are country individual effects, itgrgdp (growth rate of real GDP per capita) is the 

dependent variable, it (inflation) is the threshold variable and regime-dependent regressor, itz

is a vector of the regime-independent regressors containing the endogenous variable,  2itz  

(initial income captured by lagged real GDP per capita 1itpcgdp  ) and exogenous variables, 1itz

and 1 is the regime intercept common to all cross-sections. According to Bick (2010), 

estimating the threshold model without including the regime intercept if it is present in the data 

generating process can lead to a bias proportional to 1 since orthogonality of the regressors is 

not preserved anymore. 1 gives the marginal impact of inflation on long-run growth when 

inflation is below the threshold and 2 presents the marginal impact of inflation on long-run 
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growth when inflation is above the threshold. Since the regression slope coefficients are 

obtained using GMM estimation, as in Arellano and Bover (1995), the lags of initial income 

(the endogenous variable), 2 3, ,...,it it it ppcgdp pcgdp pcgdp   are used as instruments. 

 

This study is based on an unbalanced panel of 47 African countries for different periods 

according to data availability. Sample of countries and periods considered are in appendix 1. 

Following Khan and Senhadji (2001), Kremer et al. (2013), and Trupkin and Ibarra (2016), 

five-year averages of the data4are used. The resulting time dimension is in appendix 2. Using 

series of averages helps reducing business-cycle effects and measurement error (Jeanty, 2010). 

 

Table 2: Definition, description and descriptive statistics of the variables 

Variables Definition, description and source Obs. Mean Std. Dev. Min Max 

grgdp  Growth rate of real GDP per capita [Source: World 

Development Indicators, WDI (2015) and UNCTAD]. 

363 1.4 4.8 -30.2 51.7 

  
Semi-log inflation (inflation is annual percentage change 

of the CPI Index) [Source: inflation data are from IFS of 

IMF] 

363 1.6 1.6 -7.5 7.6 

popgr  Growth rate of population [Source: WDI (2015)]. 363 2.5 0.9 -4.6 6.4 

inv  Investment ratio (% of GDP) captured by the GDP ratio 

of gross fixed capital formation [Source: WDI (2015) and 

Penn World Tables, PWT 8.1]. 

363 19.6 14.5 1.2 179.9 

tot  Percentage change in the terms of trade [Source: Data on 

the terms of trade are from PWT 8.1 and WDI (2015)]. 

363 0.8 6.8 -31.4 54.8 

stdtot  Standard deviation of the terms of trade capturing the 

volatility in the terms of trade. 

363 9.7 10.5 0.3 99.5 

open  Log of openness, where openness is measured by the 

GDP ratio of the sum of exports and imports [Source: 

WDI (2015); UNCTAD]. 

363 4.0 0.5 2.3 6.0 

gspend  The ratio of government spending (% GDP) [Source: 

Penn World Tables (PWT 8.1) and WDI, 2015]. 

363 17.8 11.6 4.3 83.6 

polinst  A political instability index (CIVTOT) capturing major 

episodes of political violence and conflicts. Its magnitude 

score ranges from 0 to 10; 1 (lowest), 10 (highest) and 0 

denotes no episodes of political instability. [Source: 

Systemic Peace database]. 

363 0.6 1.4 0 7.2 

inst  An institutional variable proxied by Polity2, a political 

regime index that captures the level of democracy. The 

score of the Polity2 index ranges from +10 (strongly 

democratic) to -10 (strongly autocratic). [Source: polity2 

is from Polity IV Project database]. 

363 -1.5 5.7 -10 10 

initial  Log of one period-lagged real GDP per capita in 2005 

constant prices [Source: Data for real GDP per capita is 

from WDI (2015) and UNCTAD, online database]. 

363 6.5 1.0 4.2 9.5 

Note: The summary statistics is for five-year averages of data 

 

In analyzing the inflation threshold effects on economic growth, following previous studies 

(see for instance, Khan and Senhadji, 2001; Kremer et al., 2013; Seleteng et al., 2013; Ibarra 

                                                           
4 For robustness checks, three-year averages of the data are also used. 
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and Trupkin, 2016), a number of control variables are considered, namely population growth 

rate, investment ratio (% of GDP), growth in the terms of trade, volatility in the terms of trade, 

openness to trade, the ratio of government spending (% of GDP), as well as initial income. Two 

more control variables are used for robustness checks, namely an institutional variable to 

capture the level of democracy, and political instability. The list, definition, description and 

sources of data for the variables used are in Table 2. 

 

This study follows other previous studies (see for instance, Khan and Senhadji, 2001; Kremer 

et al., 2013; Ibarra and Trupkin, 2016) and uses a semi-log transformation (since the log 

transformation is not possible for negative inflation rates) of inflation (see equation 3). The 

semi-log transformation5 helps making the distribution of the five-year averages of inflation 

much more symmetric. Indeed as appendix 7 shows, the distribution of the five-year averages 

of inflation before semi-log transformation is highly skewed while the semi-log transformed 

inflation is much more symmetric. 

1,  1
                                                                                                                     (3)

ln( ),  1

it it

it it

if

if

 


 

 
 



 

5. Empirical Results 

5.1 Baseline Results 

The baseline6estimation results are reported in Table 3. They suggest an inflation threshold of 

6.7% for Africa78 with a 95% confidence interval of [1.21, 7.93]. Estimation results also 

confirm the presence of nonlinearities in the relationship between inflation and growth. The 

coefficient of inflation is positive when inflation is below the threshold 1 0. 0)( 31   but 

negative above it 2 1. 7)( 19   . However, the impact of inflation on growth is statistically 

significant (at 1% level) only in the high inflation regime ( 6.7%)if  . This indicates that 

inflation is detrimental to growth when it rises above the estimated threshold, but in the low 

inflation regime ( 6.7%)if  , inflation does not affect growth. Kremer et al. (2013), Seleteng 

et al. (2013), Thanh (2015), and Ibarra and Trupkin (2016) also find that inflation does not have 

                                                           
5 This helps also eliminating the influence of extreme values of inflation in estimating the inflation threshold. 
6Baseline results are those obtained with five-year averages of the data (the last observation is a four-year average (2010-

2013)), and the control variables do not include institutional quality and political instability. 
7Excluding Ghana and South Africa, countries which have adopted inflation-targeting regime as a monetary framework, does 

not change the estimated inflation threshold. The results are not presented here but are available upon request. 
8 Considering Sub-Saharan African countries does not change the estimated inflation threshold, it remains 6.7%. The results 

are not presented but are available upon request. 
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significant effects on growth when it is below the threshold. The estimated inflation coefficient 

in the high inflation regime suggests that a 1% increase in inflation reduces growth by 1.197%. 

Concerning the impact of the control variables on economic growth, the results indicate that 

the signs of most of the estimated coefficients are as expected. The coefficients of population 

growth, ratio of investment, and the ratio of government spending are statistically significant 

at 1% level while the coefficient of openness to trade is significant at 5%. The estimated 

coefficients of population growth, investment and openness to trade are positive while the 

coefficient of government spending is negative. This suggests that population growth9, 

investment, and openness to trade promote economic growth while government spending 

harms economic growth in Africa. Kremer et al. (2013), Vinayagathasan (2013), and Thanh 

(2015) also find that investment enhances growth, and Vinayagathasan (2013) finds that 

openness to trade positively affects growth as well. Indeed, trade openness spurs growth by 

raising productivity and competitiveness, and by allowing technological imitation (Edwards, 

1997). The negative effect of government spending found is in accordance with Barro and Sala-

i-Martin (1997) who point out that “high level of public expenditures drains out the most 

efficient private investment and inhibits growth”. Seleteng et al. (2013) find also a negative 

impact of government spending on economic growth for SADC countries. However, estimation 

results show that the coefficients of initial income, growth in the terms of trade, and volatility 

in the terms of trade are not statistically significant. Although the coefficient of initial income 

is negative, it is not statistically significant, which indicates that the hypothesis of conditional 

convergence is not supported in Africa. Apart from the coefficient of volatility in the terms of 

trade, the rest of the coefficients have correct signs. The regime intercept 1  is also not 

statistically significant. It is to be noted that the number of instruments considered in the 

estimation does not affect the estimated inflation threshold. For instance when the instrument 

count is reduced to one (see Appendix 3), the estimated inflation threshold remains 6.7 %, its 

related confidence interval remains unchanged, as well as the impact of inflation on growth in 

the inflation regimes; what changes is mainly the impact of control variables used, in terms of 

statistical significance and the magnitude of impact.  

Table 3: Baseline results on the inflation threshold effects on economic growth in Africa 

Estimated inflation Threshold  

  6.67%  

95 % Confidence Interval [1.21, 7.93]  

                                                           
9 The empirical literature gives mixed evidence on the impact of population growth on economic growth in developing 

countries.  For instance, Kremer et al. (2013) and Eggoh & Muhammad (2014) find a negative impact of population growth 

on economic growth, Furuoka (2009) finds a positive impact while Vinayagathasan (2013) finds that population growth has 

no impact. 



19 

 

Impact of Regime-dependent Regressors 

 Estimated Coefficient Standard Errors 

Inflation 

1  
0.310 0.290 

2  
-1.197*** 0.354 

Impact of Regime-independent Regressors 

 Estimated Coefficient Standard Errors 

itinitial  -1.344 2.097 

itpopgr  
1.070*** 0.472 

itinv  
0.258*** 0.053 

ittot  
-0.011 0.023 

itstdtot  
0.002 0.015 

itopen  
1.945** 1.001 

itgspend  
-0.121*** 0.036 

1  
-1.226 1.072 

 Low-inflation regime High-inflation regime 

Observations 189 174 

N 47 47 

Notes: **, *** indicate significance at 5% and 1% respectively. Estimation results are from a Matlab code written 

by Kremer, Bick and Nautz (2013). N is the number of countries considered. 

 

5.2 Robustness Analysis 

To check the robustness of the results obtained with five-year averages of the data, we do the 

same exercise using three-year averages of the data since according to Espinoza et al. (2010), 

the relationship between inflation and growth is likely to be stronger at low frequencies. To 

further check the robustness of results, more control variables are included in the baseline 

regression with five-year averages of the data to see whether the estimated inflation threshold 

varies. The new included control variables are institutional quality and political instability. 

These variables are included one by one in the model, and then are both included at the same 

time. Indeed, Ibarra and Trupkin (2016) show the importance of the role of institutions in the 

relationship between inflation and growth in developing countries. The estimation results with 

three-year averages of the data are in appendix 4. They suggest an inflation threshold of 6.5% 

which is very close to 6.7% obtained with the baseline results, but the confidence interval of 

the estimated inflation threshold narrows a bit. The existence of nonlinearities in the 

relationship between inflation and growth is still confirmed. Contrary to the baseline estimation 

results, inflation affects economic growth in both inflation regimes, below and above the 

estimated threshold. Compared to the baseline results, the coefficient of inflation is a bit bigger 

in both inflation regimes, 1 0. 3)( 41  and 2( 1.648)   . Considering the absolute size of the 

inflation coefficients, the impact of inflation on economic growth is stronger when inflation is 
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high, implying that the detrimental effects of high inflation are stronger than the growth 

enhancing effects of low inflation. When inflation is low ( . when 6.5%)i e   , a 1% increase in 

inflation leads to 0.413% increase in growth and when inflation is high ( . when 6.5%)i e   , a 

1% increase in inflation reduces growth by 1.648%, ceteris paribus. In addition, what changes 

from the baseline results, is the impact of the control variables used in terms of their statistical 

significance.  

 

As mentioned above, for further robustness checks, two new control variables¸ namely 

institutional quality and political instability are included in the baseline regression with five-

year averages of the  data. The estimation results are reported in appendix 5. Column one of 

the table presents results when the baseline model includes only political instability, column 2 

when only institution quality is included, and column three when both political instability and 

institutional quality are included in the baseline model. The estimation results indicate that the 

estimated inflation threshold and its confidence interval remain unchanged compared to the 

baseline results; the estimated inflation threshold is 6.7% with the confidence interval of [1.21, 

7.93]. Nonlinearity in the inflation-growth nexus still holds; the coefficient of inflation is 

positive when inflation is low and negative when it is high, but is statistically significant only 

in the high inflation regime (at 1% significance level), as it was with the baseline results. On 

the impact of the regime-independent regressors, no major change is noticed. As expected, the 

coefficient associated with political instability is negative while it is positive for institutional 

quality, but is statistically significant only for institutional quality. Interestingly, the inclusion 

of the variable “institutional quality” in the model makes the coefficient of initial income to be 

statistically significant. Since the coefficient of initial income is negative, this means that good 

institutions provide the environment for income convergence, which is consistent with the 

finding of Rodrik (2003). 

 

5.3 Inflation threshold effects on economic growth in Africa by income groups 

According to Seleteng et al. (2013), the threshold level of inflation varies from country to 

country depending on the stage of economic development. Similarly, as Moshiri and Sepehri 

(2004) point out, combining countries at different levels of development may result in biased 

estimates of inflation threshold. Indeed, Africa forms a heterogeneous group of countries with 

different levels of economic development, with real GDP per capita as high as US $ 5000 for 

countries like Equatorial Guinea, Gabon, Libya, Seychelles and South Africa, and as low as 
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US $ 200 for countries like Burundi, Democratic Republic of Congo, and Ethiopia. In 

estimating the inflation threshold, we therefore divide our sample countries into two sub-

samples according to the World Bank income classification, low-income countries and middle-

income countries10. The estimation results11 for low-income countries and middle-income 

countries are reported in Table 4 and Table 5 respectively.  

 

Table 4: Estimation Results for the sub-sample of low-income countries 

 (1) (2) (3) (4) 

Estimated inflation threshold 

  8.87% 8.87% 8.87% 8.87% 

95 % Confidence 

Interval 

[2.31, 19.38] [2.31, 18.28] [2.31, 18.48] [2.31, 18.28] 

Impact of regime-dependent regressors 

Inflation Estimated Coeff. Estimated Coeff. Estimated Coeff. Estimated Coeff. 

1  
0.015 

(0.175) 

0.024 

(0.186) 

0.017 

(0.189) 

0.025 

(0.176) 

2  
-2.454*** 

(0.661) 

-2.476*** 

(0.524) 

-2.390*** 

(0.707) 

-2.387*** 

(0.509) 

Impact of regime-independent regressors 

 Estimated Coeff. Estimated Coeff. Estimated Coeff. Estimated Coeff. 

itinitial  -7.876 

(6.293) 

-7.555 

(6.781) 

-6.992 

(10.010) 

-5.090 

(8.682) 

itpopgr  
1.321** 

(0.508) 

1.057** 

(0.538) 

1.330** 

(0.608) 

1.157** 

(0.624) 

itinv  
0.232** 

(0.095) 

0.189** 

(0.080) 

0.226** 

(0.094) 

0.177*** 

(0.060) 

ittot  
-0.010 

(0.024) 

-0.010 

(0.024) 

-0.007 

(0.026) 

-0.004 

(0.023) 

itstdtot  
0.058 

(0.032) 

0.044 

(0.027) 

0.055 

(0.037) 

0.037 

(0.027) 

itopen  
-1.577 

(2.390) 

-1.326 

(2.035) 

-1.624 

(2.517) 

-1.337 

(2.431) 

itgspend  
-0.051** 

(0.026) 

-0.043 

(0.027) 

-0.051* 

(0.027) 

-0.044 

(0.027) 

itPolinst  
- -0.869 

(0.554) 

- -0.675 

(0.549) 

itInst  
- - 0.037 

(0.252) 

0.072 

(0.230) 

1  
-6.898*** 

(2.116) 

-7.034*** 

(1.913) 

-6.755*** 

(2.160) 

-6.859*** 

(1.720) 

 Low-inflation regime High-inflation regime 

Observations 163 102 

N 47 47 

Notes: **, *** indicate significance at 5% and 1% respectively. Estimation results are from a Matlab code written 

by Kremer, Bick and Nautz (2013). Below the estimated coefficients and between parentheses are the standard 

errors. (1) is the model which does not include political instability and institutional quality among control 

variables, (2) is the model including political instability but does not include institutional quality, (3) is the model 

                                                           
10The samples of countries in those two groups are reported in appendix 6 
11 Three-year averages of data are used here since from robustness checks, there is no much difference between the results 

given by three and five-year averages of data. 
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including institutional quality but does not include political instability, (4) is the model including both institutional 

quality and political instability. N is the number of countries considered. 

 

The estimation results suggest an inflation threshold of around 9% for low-income countries 

and 6.5% for middle-income countries regardless of whether institutional quality and political 

instability are included in the model. The confidence interval of the estimated threshold is wider 

for low-income countries. Nonlinearity in the inflation-growth nexus is confirmed for both 

groups of countries. The findings suggest that for low-income countries, inflation below the 

threshold does not affect growth but above the threshold, it is detrimental to growth. For 

middle-income countries, inflation affects growth in both inflation regimes; inflation is growth-

enhancing when it is low (i.e below the threshold) and detrimental to growth when it is high 

(i.e above the threshold). It is also to be noted that the detrimental effects of high inflation are 

stronger in low-income than middle-income countries. Regarding the impact of the control 

variables, in both groups of countries, investment enhances economic growth while 

government spending negatively affects growth. The growth in the terms of trade, volatility in 

the terms of trade, political instability, and institutional quality do not affect growth in both 

groups of countries. However, some differences are observed; the coefficient of initial income 

is negative in both groups of countries but statistically significant only for middle-income 

countries, implying that the hypothesis of conditional convergence is confirmed only in middle-

income countries. Population growth positively affects economic growth only in low-income 

countries while openness to trade positively affects growth in middle-income countries only. 

 

 

 

 

 

Table 5: Estimation results for the sub-sample of middle-income countries 

 (1) (2) (3) (4) 

Estimated inflation Threshold 

  6.46% 6.46% 6.46% 6.46% 

95 % Confidence 

Interval 

[1.42, 13.50] [1.53, 13.50] [1.53, 13.50] [1.53, 13.50] 

Impact of Regime-dependent Regressors 

Inflation
 

Estimated Coeff. Estimated Coeff. Estimated Coeff. Estimated Coeff. 

1  
0.327* 

(0.192) 

0.333* 

(0.192) 

0.331* 

(0.192) 

0.335* 

(0.191) 

2  
-1.518** 

(0.716) 

-1.644** 

(0.803) 

-1.508** 

(0.684) 

-1.608** 

(0.767) 

Impact of Regime-independent Regressors 

 Estimated Coeff. Estimated Coeff. Estimated Coeff. Estimated Coeff. 
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itinitial  -4.495* 

(2.455) 

-4.617* 

(2.471) 

-5.207** 

(2.139) 

-5.302** 

(2.138) 

itpopgr  
-0.326 

(0.424) 

-0.323 

(0.423) 

-0.331 

(0.415) 

-0.337 

(0.411) 

itinv  
0.321*** 

(0.065) 

0.321*** 

(0.065) 

0.320*** 

(0.065) 

0.321*** 

(0.064) 

ittot  
-0.014 

(0.027) 

-0.014 

(0.027) 

-0.014 

(0.028) 

-0.014 

(0.024) 

itstdtot  
-0.022 

(0.024) 

-0.021 

(0.024) 

-0.019 

(0.024) 

-0.019 

(0.024) 

itopen  
3.417** 

(1.177) 

3.393** 

(1.146) 

3.287** 

(1.202) 

3.246** 

(1.160) 

itgspend  
-0.271*** 

(0.065) 

-0.274*** 

(0.065) 

-0.288*** 

(0.060) 

-0.289*** 

(0.061) 

itPolinst  
- -0.012 

(0.281) 

- -0.026 

(0.285) 

itInst  
- - 0.037 

(0.065) 

0.037 

(0.068) 

1  
-1.875 

(1.802) 

-2.131 

(1.934) 

-1.903 

(1.700) 

-2.104 

(1.814) 

 Low-inflation regime High-inflation regime 

Observations 147 179 

N 47 47 

Notes: *, **, *** indicate significance at 10%, 5% and 1% respectively. Estimation results are from a Matlab 

code written by Kremer, Bick and Nautz (2013). N is the number of countries considered. 

 

It should be noted that the estimated inflation threshold in this study (6.5% to 9%) is in the 

range of 8% obtained by Sarel (1996) for developing countries and 7.84% by Thanh (2015) for 

ASEAN-5 countries. However, it is lower than that found in previous studies on developing 

countries; 11% detected by Khan and Senhadji (2001), 19.1% by Bick (2010), 10% by 

Espinoza et al. (2010), 17.5% by Lopez-Villavicencio and Mignon (2011), 18.9% by Seleteng 

et al. (2013) for SADC countries, 17.2% by Kremer et al. (2013), 12.4% by Eggoh and 

Muhammad (2014), and 19.1% obtained by Ibarra and Trupkin (2016), while it is higher than 

5.43% found by Vinayagathasan (2013) for a sample of Asian countries. 

 

The difference in the findings is not however surprising, for three reasons. Firstly, as Seleteng 

et al. (2013) point out, the threshold level of inflation varies from country to country depending 

on the stage of economic development, institutional arrangements, structural realities as well 

as macroeconomic policies applied. Indeed studies such as Khan and Senhadji (2001), Bick 

(2010), Espinoza et al. (2010), Lopez-Villavicencio and Mignon (2011), Kremer et al. (2013), 

Eggoh and Muhammad (2014), and Ibarra and Trupkin (2016) combine in their samples, 

countries from Africa, Asia and Latin America which have different levels of economic 

development, different macroeconomic policies as well as different inflation experiences, 

which can be misleading in estimating the inflation threshold. Secondly, existing studies on the 

inflation threshold effects on economic growth apply various estimation techniques. As 

Seleteng et al. (2013) point out, the choice of the estimation technique plays an important role 
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in examining nonlinearities in the inflation-growth nexus. Thirdly, as Kremer et al. (2013) point 

out, ignoring the endogeneity problem in panel threshold modeling “can lead to biased 

estimates of inflation threshold and to misleading conclusions about the impact of inflation on 

growth in the corresponding inflation regimes”. Indeed, studies such as Khan and Senhadji 

(2001), Bick (2010), Seleteng et al. (2013), and Ibarra and Trupkin (2016), all include initial 

income among the control variables in the growth equation, but use methodologies which do 

not account for the endogeneity problem created. 

 

6. Concluding Remarks 

The inflation threshold effects on economic growth in Africa are examined in this study. 

Inflation threshold is first estimated for the whole sample, then for two sub-samples of low-

income and middle-income countries respectively. To account for the potential endogeneity 

problem, dynamic panel threshold regression is applied, a methodology recently advanced by 

Kremer et al. (2013). The findings suggest an inflation threshold level of 6.7% for the whole 

sample. For low-income and middle-income countries, an inflation threshold of 9% and 6.5% 

is respectively estimated. The presence of nonlinearities in the inflation-growth nexus is 

confirmed in this study. The findings show that for the whole sample and the sub-sample of 

low-income countries, low inflation does not affect economic growth, but for the sub-sample 

of middle-income countries, inflation is growth-enhancing in the low-inflation regime. In 

addition, estimation results consistently show that inflation above the threshold is detrimental 

to economic growth. On the impact of control variables included in the estimations, the findings 

show that investment, openness to trade and population growth enhance economic growth 

while government spending harms it in Africa. Although their coefficients are well signed, the 

rest of the control variables included in the estimations, that is, growth in the terms of trade, 

volatility in the terms of trade and political instability do not seem to affect growth in Africa. 

The hypothesis of conditional convergence does not also seem to hold. The findings further 

show that the level of democracy does not robustly affect economic growth although its 

coefficient is positive. Interestingly however, in the estimations where its coefficient is 

significant, it makes the coefficient of initial income to be statistically significant. Since its 

coefficient is negative, this means that good institutions provide the environment for income 

convergence, supporting the finding of Rodrik (2003). 
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The findings of this study can have important policy implication. So far only two African 

countries, Ghana and South Africa have formally introduced inflation targeting frameworks for 

their monetary policies. Currently, the medium-term inflation target for Ghana12 is a band of 

6-10% inflation rate, which is in the range of our estimated inflation threshold, while it is 3-

6% for South Africa13. And although not formally set, many African countries have specific 

inflation targets in their policy statements, poverty reduction strategy papers, or national 

development strategies (Heintz and Ndikumana, 2010). However, countries in the same 

regional economic community usually set inflation target as a convergence criterion. For 

instance, countries in COMESA target an inflation rate of 5%, while those in SADC, CEMAC 

and WAEMU target 3%, and WAMZ countries target a single digit (not specific) inflation rate. 

The findings of this study may therefore be useful to African monetary policymakers as they 

decide on inflation targets to adopt for their monetary policies to avoid the detrimental effects 

of high inflation while reaping the growth benefits of low inflation. Although our estimates do 

not imply causality but rather correlation between inflation and growth, in a nutshell our 

findings indicate that policymakers in African countries need to consider an inflation target in 

the range of 6.5% to 9% to avoid the growth detrimental effects of high inflation. In addition, 

encouraging capital formation, reducing trade barriers as well as reducing government size are 

also ways of enhancing economic growth in Africa. 

 

For future research, it would be interesting to compare this study’s findings using another 

methodology which caters for the heterogeneity problem in a non-linear framework, that is, 

panel smooth transition regression. Moreover, this would also help understand how the 

transition occurs from low-to high inflation regime. 

 

References 

 

Ajide, K.B. and Olukemi, L. (2010), “Inflation Thresholds and Economic Growth: Evidence 

from Nigeria”, Asian Economic and Financial Review, 2(7), 876-901  

Ahortor, C.R.K., Adenekan, A., and Ohemeng, W. (2011), “An Estimate of Inflation 

Threshold in the WAMZ: The Case of Ghana and Nigeria”, West African Journal of 

Monetary and  Economic Integration, 11(2), 158-201 

                                                           
12https://www.bog.gov.gh/index.php?option=com_content&view=article&id=55&Itemid=70 
13https://www.resbank.co.za/MonetaryPolicy/DecisionMaking/Pages/default.aspx 

 

https://www.bog.gov.gh/index.php?option=com_content&view=article&id=55&Itemid=70
https://www.resbank.co.za/MonetaryPolicy/DecisionMaking/Pages/default.aspx


26 

 

Arellano, M. and O. Bover (1995), “Another Look at the Instrumental Variables Estimation 

of Error components Models”, Journal of Econometrics, 68, 29-51 

Barro, R.J. and Sala-i-Martin, X. (1997), “Technological Diffusion, Convergence, and 

Growth”, Journal of Economic Growth, 2(1), 1-26 

Bick, A. (2010), “Threshold Effects of Inflation on Economic Growth in Developing 

Countries”, Economics Letters, 108(2), 126-129. 

Bruno, M. (1995), “Inflation and growth in an integrated approach”, In: Kenen, P. (Ed.), 

Understanding Interdependence: The Macroeconomics of the Open Economy. 

Princeton University Press, Princeton.  

Caner, M. and B. E. Hansen (2004), “Instrumental Variable Estimation of a Threshold 

Model” Econometric Theory, 20, 813-843 

Cuaresma, J.C. and Silgoner, M. (2014), “Economic Growth and Inflation in Europe: A Tale 

of Two Thresholds”, Journal of Common Market Studies, 52(4), 843-860 

Drukker, D., P. Gomis-Porqueras and P. Hernandez-Erme (2005), “Threshold effects in the 

Relationship between Inflation and Growth: A New Panel Data Approach”, MPRA 

Paper No. 38225, 2005 

Edwards, S. (1997), “Openness, productivity and growth: what do we really know?” NBER 

Working paper Series, Working Paper 5970, March 1997 

Eggoh, J.C. and Muhammad, K. (2014), “On the nonlinear relationship between inflation and 

economic growth”, Research in Economics 68(2), 133-143 

Espinoza, R., Leon, H., and Ananthakrishnan, P. (2010), “Estimating the inflation-growth 

nexus-A Smooth Transition Model” IMF Working Paper, WP/10/76 

Fabayo, J.A. and Ajilore O.T., (2006), “Inflation: how much is too much for economic 

growth in Nigeria”,Indian Economic Review, 41, 129-148 

Fischer, S. (1983), “Inflation and growth”, NBER Working paper Series, working paper No 

1235 

Fischer, S. (1993), “The Role of Macroeconomic Factors in Growth”, NBER Working Paper 

 Series, Working Paper No. 4565 

Friedman, M. (1969), “The Optimum Quantity of Money,” in The Optimum Quantity of 

Money, and Other Essays. Chicago: Aldine Publishing Company, 1969. 

Furuoka, F. (2009), “Population Growth and Economic Development: New Empirical 

Evidence from  Thailand'”, Economics Bulletin 29(1), 1-14 

Ghosh, A. and Phillips, S. (1998), “Warning: Inflation May Be Harmful to Your Growth”, 

IMF Staff Papers, 45(4), 672-686 



27 

 

Gonzalez, A., Terasvirta, T. and van Dijk, D. (2005), “Panel Smooth Transition Regression 

Models”, SSE/EFI Working Paper Series in Economics and Finance, No. 604 

Hansen, B.E. (1999), “Threshold Effects in Non-Dynamic Panels: Estimation, Testing, and 

Inference”, Journal of Econometrics, 93, 345-368 

Hasanov, F. (2011), “Relationship between inflation and economic growth in Azerbaijani 

economy: is there any threshold effect?” Asian Journal of Business and Management 

Sciences, 1(1), 1-11. 

Heintz, J. and Ndikumana, L. (2010), “Is There a Case for Formal Inflation Targeting in Sub-

Saharan Africa?” Political Economy Research Institute, Working Paper Series 218, 

Ibarra, R. and D. Trupkin (2016), “Reexamining the relationship between inflation and 

growth: Do institutions matter in developing countries?”, Economic Modelling, 52, 

332- 351 

International Monetary Fund (2005), “Gabon: First Review under the Stand-by Arrangement-

Staff Report”, IMF Country Report No. 05/3, January 2005  

International Monetary Fund (2009), “Republic of Congo: Staff Report for the 2013 Article 

IV consultation”, IMF Country Report No. 09/74, February 2009 

International Monetary Fund (2013), “Republic of Congo: Staff Report for the 2013 Article 

IV consultation”, IMF Country Report No. 13/282, September 2013 

Jeanty, P.W. (2010), “Using the world development indicators database for statistical analysis 

in STATA”, The STATA Journal, 10(1), 30-45 

Khan, M. S. and A. S. Senhadji (2001), “Threshold Effects in the Relationship between 

Inflation and Growth”, IMF Staff Papers, 48(1), 1-21 

Kremer, S., A. Bick and D. Nautz (2013), “Inflation and Growth: New Evidence from a  

Dynamic Panel Threshold Analysis”, Empirical Economics, 44(2), 861-878 

Lee, C.C., and Wong, S.Y. (2005), “Inflationary threshold effects in the relationship between 

financial development and economic growth: Evidence from Taiwan and Japan”, Asian 

Pacific Development Journal, 8,123-135. 



28 

 

López-Villavicencio A. and Mignon, V. (2011), “On the impact of inflation on output 

growth: Does  the level of inflation matter?” Journal of Macroeconomics, 33(3), 455-

464  

Moshiri, A. and Sepehri, S. (2004), “Inflation‐Growth Profiles Across Countries: Evidence 

from Developing and Developed Countries”, International Review of Applied 

Economics, 18(2), 191-207 

Mundell, R.A. (1965), “Growth, Stability and Inflationary Finance”, The Journal of Political 

Economy, 73(2), 97-109 

Munir, Q., Mansur, K., and Furuoka, F. (2009), “Inflation and Economic Growth in 

Malaysia: A Threshold Regression Approach” ASEAN Economic Bulletin 26(2), 180-

193 

Omay, T., Kan, Ö. E., (2010),“Re-examining the threshold effects in the inflation-growth 

nexus with cross sectionally dependent nonlinear panel: Evidence from six 

industrializes economies”, Economic Modelling, 27 (2010), 996-1005. 

Phiri, A. (2013), “Inflation and Economic Growth in Zambia: A Threshold Autoregressive 

(TAR)  Econometric Approach”, The Bank of Zambia Reader, 1(8), 100-104. 

Rodrik, D. (2003), “Growth Strategies”, NBER Working Paper Series, Working Paper 10050, 

October 2003 

Sarel, M. (1996), “Nonlinear Effects of Inflation on Economic Growth”, IMF paper series, 

43(1), 199-215 

Seleteng, M., Bittencourt, M. and van Eyden, R. (2013), “Non-linearities in Inflation-Growth 

Nexus in the SADC Region: Panel Smooth Transition Regression Approach”, 

Economic Modelling, 30, 149-156 

Sidrauski, M. (1967), “Rational choice and patterns of growth in a monetary economy”, The 

American Economic Review, 57(2), 534-544 

Stockman (1981), “Anticipated Inflation and the Capital Stock in a Cash-in-Advance 

Economy”, Journal of Monetary Economics, 8, 387-393 

Thanh, S.D. (2015), “Threshold effects of inflation on growth in the ASEAN-5 countries: A 

Panel  Smooth Transition Regression approach”, Journal of Economics, Finance and 

Administrative Science, 20, 41-48 

Tobin, J. (1965), “Money and Economic Growth”, Econometrica, 33, 671-684 

Tung, T. and Thanh, P.T. (2015), “Threshold in the Relationship between inflation and 

economic growth: Empirical evidence in Vietnam”, Asian Social Science, 11(10), 

(2015) 



29 

 

vanEyden, R., Omay T. and Gupta, R. (2015), “Inflation-Growth Nexus in Africa: Evidence 

from a  Pooled CCE Multiple Regime Panel Smooth Transition Model”, University of 

Pretoria, Department of Economics Working Paper Series, Working Paper: 2015-04, 

February 2015 

Vinayagathasan, T. (2013), “Inflation and economic growth: A dynamic panel threshold 

analysis for Asian economies”, Journal of Asian Economics, 26, 31-41 

 

  



30 

 

APPENDIX 

 

Appendix 1: Sample of African Countries used and Date Range  

Country Sample Period Number of 

observations 

Country Sample 

Period 

Number of 

observations 

Algeria 1970-2013 43 Libya 1985-2013 28 

Angola 1990-2013 23 Madagascar 1970-2013 43 

Benin 1990-2013 23 Malawi 1980-2013 33 

Botswana 1980-2013 33 Mali 1990-2013 23 

Burkina Faso 1960-2013 53 Mauritania 1985-2013 28 

Burundi 1970-2013 43 Mauritius 1970-2013 43 

Cameroon 1970-2013 43 Morocco 1970-2013 43 

Cape Verde 1985-2013 28 Mozambique 1990-2013 23 

Central African Rep. 1980-2013 33 Namibia 1990-2013 23 

Chad 1985-2013 28 Niger 1965-2013 48 

Congo Republic 1985-2013 28 Nigeria 1965-2013 48 

Djibouti 1980-2013 33 Rwanda 1970-2013 43 

Congo, D. Rep. 1970-2013 43 Senegal 1965-2013 48 

Egypt 1970-2013 43 Sierra Leone 1985-2013 28 

Equatorial Guinea 1985-2013 28 South Africa 1970-2013 43 

Ethiopia 1970-2013 43 Sudan 1970-2013 43 

Gabon 1970-2013 43 Swaziland 1980-2013 33 

Gambia 1965-2013 48 Tanzania 1970-2013 43 

Ghana 1965-2013 48 Togo 1965-2013 48 

Guinea 1985-2013 28 Tunisia 1985-2013 28 

Guinea Bissau 1985-2013 28 Uganda 1980-2013 33 

Ivory Cost 1960-2013 53 Zambia 1985-2013 28 

Kenya 1970-2013 43    

Lesotho 1980-2013 33    

Liberia 1975-2013 38    

Note: Date range for each country depends on data availability 
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Appendix 2: Time dimension with five-year averages 

Country T Mean   Mean 

growth 

Country T Mean   Mean 

growth 

Algeria 7 9.3 1.4 Liberia 8 8.5 0.5 

Angola 5 476.2 2.5 Libya 6 5.3 0.1 

Benin 5 5.4 0.8 Madagascar 9 12.0 -1.0 

Botswana 7 10.0 5.8 Malawi 7 20.2 1.3 

Burkina Faso 11 4.7 2.0 Mali 5 3.1 1.3 

Burundi 9 10.2 0.2 Mauritania 6 6.3 1.0 

Cape Verde 6 4.5 5.4 Mauritius 9 7.8 4.2 

Cameroon 9 6.3 0.8 Morocco 9 4.6 2.3 

Central African Rep. 7 3.5 -0.7 Mozambique 5 22.0 2.5 

Chad 6 4.1 0.9 Namibia 5 8.7 0.9 

Congo, Dem. Rep. 9 716.3 -1.6 Niger 10 4.8 -0.7 

Congo Republic 6 4.5 1.5 Nigeria 10 16.2 1.5 

Cote d’Ivoire 11 5.9 0.4 Rwanda 9 7.7 1.7 

Djibouti 7 4.2 -0.1 Senegal 10 5.3 -0.1 

Egypt 9 9.2 2.3 Sierra Leone 6 24.4 0.6 

Equatorial Guinea 6 4.6 12.7 South Africa 9 8.3 1.1 

Ethiopia 9 8.5 1.6 Sudan 9 28.5 1.6 

Gabon 9 5.1 2.2 Swaziland 7 9.6 2.5 

Gambia 10 8.2 0.6 Tanzania 9 16.8 1.4 

Ghana 10 28.9 1.0 Togo 10 5.5 1.0 

Guinea 6 13.3 0.4 Tunisia 6 4.8 3.0 

Guinea Bissau 6 21.4 0.4 Uganda 7 38.2 2.2 

Kenya 9 10.4 1.4 Zambia 6 44.3 0.3 

Lesotho 7 11.0 3.2     

Source: Own computations using data from UNCTAD and IMF. 
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Appendix 3: Estimation results with five-year averages of the data and considering an 

instrument count of one. 

Estimated inflation Threshold  

  6.67%  

95 % Confidence Interval [1.21, 7.93]  

Impact of Regime-dependent Regressors 

 Estimated Coefficients Standard Errors 

Inflation 

1  
0.310 0.394 

2  
-1.191*** 0.430 

Impact of Regime-independent Regressors 

 Estimated Coefficients Standard Errors 

itinitial  -0.932 4.097 

itpopgr  
1.093 0.867 

itinv  
0.258*** 0.062 

ittot  
-0.011 0.025 

itstdtot  
0.001 0.015 

itopen  
1.968 1.415 

itgspend  
-0.116*** 0.040 

1  
-1.215 1.401 

 Low-inflation regime High-inflation regime 

Observations 189 174 

N 47 47 

Notes: *** indicates significance at 1%. Estimation results are from a Matlab code written by Kremer, Bick and 

Nautz (2013). N is the number of countries considered. 
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Appendix 4: Estimation results using three-year averages of the data 

Estimated inflation Threshold  

  6.46%  

95 % Confidence Interval [1.58, 7.42]  

Impact of Regime-dependent Regressors 

 Estimated Coefficient Standard Errors 

Inflation 

1  
0.413** 0.183 

2  
-1.648*** 0.370 

Impact of Regime-independent Regressors 

 Estimated Coefficient Standard Errors 

itinitial  -2.065 3.145 

itpopgr  
0.759 0.505 

itinv  
0.290*** 0.065 

ittot  
0.010 0.017 

itstdtot  
-0.009 0.018 

itopen  
1.431 1.201 

itgspend  
-0.119*** 0.040 

1  
-2.519** 1.052 

 Low-inflation regime High-inflation regime 

Observations  278 313 

N 47 47 

Notes: **, *** indicate significance at 5% and 1% respectively. Estimation results are from a Matlab code written 

by Kremer, Bick and Nautz (2013). N is the number of countries considered. 
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Appendix 5: Estimation results with five-averages of the data in the model including 

institutional quality and political instability  

 (1) (2) (3) 

Estimated inflation Threshold 

  6.67% 6.67% 6.67% 

95 % Confidence Interval [1.21, 7.93] [1.21, 7.93] [1.21, 7.93] 

Impact of Regime-dependent Regressors 

 Estimated Coeff. Estimated Coeff. Estimated Coeff. 

Inflation 

1  
0.308 

(0.286) 

0.367 

(0.340) 

0.362 

(0.339) 

2  
-1.235*** 

(0.336) 

-1.108*** 

(0.327) 

-1.123*** 

(0.317) 

Impact of Regime-independent Regressors 

 Estimated Coeff. Estimated Coeff. Estimated Coeff. 

itinitial  -1.423 

(1.978) 

-3.724** 

(1.550) 

-3.766** 

(1.508) 

itpopgr  
1.060** 

(0.478) 

0.997** 

(0.459) 

0.926** 

(0.452) 

itinv  
0.258*** 

(0.053) 

0.261*** 

(0.044) 

0.260*** 

(0.044) 

ittot  
-0.011 

(0.023) 

-0.007 

(0.022) 

-0.008 

(0.022) 

itstdtot  
0.002 

(0.014) 

0.006 

(0.015) 

0.003 

(0.015) 

itopen  
1.922* 

(1.010) 

1.244 

(1.318) 

1.154 

(1.386) 

itgspend  
-0.121*** 

(0.035) 

-0.145*** 

(0.044) 

-0.143*** 

(0.044) 

itPolinst  
-0.021 

(0.195) 

- -0.234 

(0.212) 

itInst  
- 0.110* 

(0.061) 

1.113*** 

(0.064) 

1  
-1.300 

(1.037) 

-1.073 

(1.014) 

-1.111 

(0.992) 

 Low-inflation regime High-inflation regime 

Observations 278 313 

N 47 47 

Notes: *, **, *** indicate significance at 10%, 5% and 1% respectively. Estimation results are from a Matlab 

code written by Kremer, Bick and Nautz (2013). N is the number of countries considered. 
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Appendix 6: Sub-samples of African low-income and middle-income countries 

Low-income 

countries 

T Mean   Mean growth Middle-income 

countries14 

T Mean   Mean growth 

Benin 5 5.4 0.8 Algeria 7 9.3 1.4     

Burkina Faso 11 4.7 2.0 Angola 5 476.2 2.5     

Burundi 9 10.2 0.2 Botswana 7 10.0 5.8     

Central African Rep. 7 3.5 -0.7 Cape Verde 6 4.5 5.4     

Chad 6 4.1 0.9 Cameroon 9 6.3 0.8     

Congo, Dem. Rep. 9 716.3 -1.6 Congo Republic 6 4.5 1.5     

Ethiopia 9 8.5 1.6 Cote d’Ivoire 11 5.9 0.4     

Gambia 10 8.2 0.6 Djibouti 7 4.2 -0.1     

Guinea 6 13.3 0.4 Egypt 9 9.2 2.3     

Guinea Bissau 6 21.4 0.4 Eq. Guinea 6 4.6 12.7     

Liberia 8 8.5 0.5 Gabon 9 5.1 2.2     

Madagascar 9 12.0 -1.0 Ghana 10 28.9 1.0     

Malawi 7 20.2 1.3 Kenya 9 10.4 1.4 

Mali 5 3.1 1.3 Lesotho 7 11.0 3.2 

Mozambique 5 22.0 2.5 Libya 6 5.3 0.1 

Niger 10 4.8 -0.7 Mauritania 6 6.3 1.0 

Rwanda 9 7.7 1.7 Mauritius 9 7.8 4.2 

Sierra Leone 6 24.4 0.6 Morocco 9 4.6 2.3 

Tanzania 9 16.8 1.4 Namibia 5 8.7 0.9 

Togo 10 5.5 1.0 Nigeria 10 16.2 1.5 

Uganda 7 38.2 2.2 Senegal 10 5.3 -0.1 

    Sudan 9 28.5 1.6 

    South Africa 9 8.3 1.1 

    Swaziland 7 9.6 2.5 

    Tunisia 6 4.8 3.0 

    Zambia 6 44.3 0.3 

Source: Own computations using data from UNCTAD and IMF. World Bank income classification is used. 

 

 

  

                                                           
14This sub-sample includes lower-middle and upper-middle-income countries. Equatorial Guinea, a high-income country is 

included in the sample. 
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Appendix 7: Distribution of inflation before and after semi-log transformation 

 
 

Note: INFLATION and SL_INFLATION denote respectively inflation before and after semi-log transformation 
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