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1 POLITICAL INSTITUTIONS AND FINANCE-GROWTH NEXUS IN 

EMERGING MARKETS AND DEVELOPING COUNTRIES: NEW  

EVIDENCE FROM DYNAMIC PANEL THRESHOLD REGRESSION 

Ly Slesman a,*, Ahmad Zubaidi Baharumshah a, b and W.N.W. Azman-Saini a, b 

 
a Department of Economics, Faculty of Economics and Management, Univer-

siti Putra Malaysia, 43400 UPM Serdang, Selangor, Malaysia 

 
b Financial Economics Research Centre, Faculty of Economics and Manage-

ment, Universiti Putra Malaysia, 43400 UPM Serdang, Selangor, Malaysia 

 

 

ABSTRACT 

 
Recent theoretical and empirical evidences suggest that political institutions are the core 

component of institutional matrix in emerging market and developing countries, in the sense 
that they set stages for other institutions (e.g. economic and legal institutions) to be devised and 

influence the growth process. This raises an important question whether recent cross-national 

country study that pool poor and rich countries together in one sample to study the nonlinear 

effect of (economic) institutions on finance-growth nexus miss the role play by political institu-

tions in developing countries. This study is an attempt to fill this gap. Using a dynamic panel 

threshold regression, this paper robustly finds that financial development only contribute to 

higher growth in developing countries with qualities of their political institutions reach a cer-

tain minimum level. Thus, minimizing political risks through improvement in political institu-

tions can improve the growth dividend of financial development.  

 

JEL Classification: O43 G20 
 

KEYWORDS: Political institutions; Dynamic panel threshold model; Financial development; 

Economic growth; Emerging markets; Developing countries. 

 

1. INTRODUCTION 

Conventional wisdom suggest that well-developed financial system help in-

crease economic efficiency in channeling scarce resources to the most efficient 

usage which have positive effect on long-term economic development (Levine, 

1997). Large empirical evidences from cross-sectional, time-series and panel 

studies have shown that financial development is growth promoting. Moreover, 

recent accumulated empirical evidence emerges to show that the finance-growth 

nexus exhibit nonlinearity depending on the third mediating/facilitating struc-

tural factors.1 Many recent studies show that nonlinearity of the finance-growth 

                                                
* Corresponding author. Tel.: +603 89467632; fax: +603 89486188; E-mail: lysles-

man@gmail.com  

1. Another sources of the nonlinearity (i.e. the inverted U-shape connection between finance 

and growth) derive from recent studies that question the predominant view of ‘more finance, 

mailto:lyslesman@gmail.com
mailto:lyslesman@gmail.com
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nexus depend on institutions (Law et al., 2013; Law and Demetriades, 2006).2 

These studies conclude that the nature of finance-growth relationship change 

with these structural factors, e.g. higher qualities of institutions (e.g. low cor-

ruption) translate into well-developed financial system that promote growth. 

However, many of these studies postulate (and empirically verifies) on the im-

portant of institutions that based on economic institutions, one dimension of 

broad institutional matrix. Furthermore, they based their studies on the global 

sample of developed and developing countries. It is well-acknowledged that in-

stitutional quality (and financial development) in rich countries are very high 

compare to the less-developed and poor countries. According to recent theoret-

ical postulation suggests that political institutions determine the emerging and 

persistence of economic institutional arrangements, the so-called ‘hierarchy of 

institutional hypothesis (HIH)’ (Acemoglu et al., 2005, Acemoglu and Robin-

son, 2008), thus put forward the proposition that political institutions are the 

core dimension of the broad institutional matrix. Recently, this theoretical prop-

osition receives increasing empirical supports. For example, many study found 

that political institutions affect growth indirectly through its influence on other 

growth determinants (e.g. investment, foreign capital inflows, and human capi-

tal) (Aidt et al., 2008; Flachaire et al., 2014; Slesman et al., 2015a).   

 

From these two strands of literature, nonlinearity of finance-growth rela-

tionship and the important of political institutions as the core dimension of in-

stitutional matrix, raise an important question that can, and how important, po-

litical institutions play a role in nonlinearity of the finance-growth nexus. The 

main contribution of this study is our attempt to answer this question. Another 

contribution of our study is through the use of advanced and recent empirical 

approach, i.e. dynamic panel threshold regression (DPTR) framework, in our 

attempt to answer this question. In that, DPTR allow the data to search (rather 

than impose, which is the case with interaction term model)3. Last but not least, 

we only focus on a relatively more homogenous panel of countries comprising 

emerging markets and developing countries over relatively longer period of 

time, with five-year non-overlapping over 1975-2010.   

 

                                                
more growth’ and show that recent financial crisis demonstrate that such view may not be cor-

rect and that the more correct proposition is ‘better finance, more growth’ (see for example 

Arcand et al., 2012; Law and Singh, 2014; Samargandi et al., 2015; among others). 

2. Others also show that finance-growth nexus depends on inflation (Huang et al., 2010), and 
openness (Herwartz and Walle, 2014). 

3. The alternative interaction model impose a restriction that effect of finance on growth mon-

otonically  increase or decrease with the level of institutions. If the relationship is characterized 

by an inverted U-shaped, then such model is not appropriate (see, Berry et al., 2012).   
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The remaining of this paper is as follow. Section 2 provides the discussion 

on the model specification, and methodology and data employed. Then, the em-

pirical finding are reported and discussed in Section 3 follows by Section 4 to 

summarize and conclude the paper.     

 

2. MODEL SPECIFICATION, METHODOLOGY AND DATA 

 

We consider the nonlinear empirical growth model (Mankiw et al., 1992; 

Islam, 1995; Law et al., 2013) as follow: 

 (1) 

or  

  (2) 

Subscript i and t indicate country and time index respectively, 𝑦𝑖𝑡  is the log 

transformation of real GDP per capita, 𝑋𝑖𝑡 is a vector of other control variables 

hypothesized to affect output growth, 𝜂𝑖 is a time-invariant unobserved country-

specific effect term, and 𝜇𝑖𝑡 is the usual error term. As in Islam (1995), the co-

efficient on 𝑦𝑖,𝑡−1 should be positive to indicate conditional convergence and 

negative if divergence (see also Slesman et al., 2015).4 Positive-signed coeffi-

cient on the lag dependent variable would confirm convergence hypothesis 

where laggard countries grow faster than, and catch-up with, advanced coun-

tries. Since growth literature provide no clear guidance on the set of control 

variables to be included in the growth regression, we opt for the theoretical 

driven ones that included the log of initial income, population growth, the in-

vestment ratio, and Barro and Lee’s (2013) stock of secondary schooling to 

proxy for human capital. These set of control variables reflect growth model 

augmented human capital extended in Mankiw et al. (1992).5  Furthermore, 

these controlled variables were also used as base control variables in the robust 

study using extreme bound analysis (EBA) (Levine and Renelt, 1992).  

 

The focal variable of this study is 𝐹𝐼𝑁𝑖𝑡, the level of financial development. 

𝐹𝐼𝑁𝑖𝑡 is allowed to influence long-run economic growth depending on whether 

𝑃𝐼𝑁𝑆𝑖𝑡, quality of political institutions, is below or above the estimated thresh-

old 𝛾 as defined by indicator function I(.).  This indicator takes the value of 1 if 

𝑃𝐼𝑁𝑆𝑖𝑡 is below 𝛾 and 0 otherwise for the low-PINS regime, and the same ap-

plication is also applied for high-PINS regime. Through this specification, the 

effects of 𝐹𝐼𝑁𝑖𝑡 on growth is measured through coefficient 𝛽1 (𝛽1) in low-PINS 

(high-PINS) regimes. We also include regime intercept 𝛿1 to account for regime 

                                                
4. The speed of convergence 𝜆 can be derived by solving �̃� = 1 + 𝛼 = exp(−𝜆𝑡) where t is the 
time between current and lagged income, which is 5 in this paper.  

5. This unclear guidance from growth literature maybe due, in part, to the fact that researchers 

have detected that there are as many potential growth-determinants as the number of countries 

currently exist for the analysis (Durlauf, Johnson, and Temple, 2005). 

ituiitXitPINSIitFINitPINSIitPINSIitFINtiyity   )(2)(1)(11,)1(

itiitXitPINSIitFINitPINSIitPINSIitFINtiyity u  )(2)(1)(11,
~
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bias in the context of panel threshold regression. The reason of doing so is that 

Bick (2010) shows that omitted variable biases in the panel threshold model can 

be severed. Failure to control for regime specific effects can severely bias the 

estimated coefficients.  

 

To estimate Eq. (2), we rely on the dynamic panel threshold regression 

(DPTR) proposed by Kremer et al. (2013) as an extension of Hansen’s (1999) 

non-dynamic panel threshold regression method. DPTR make use of Caner and 

Hansen (2004) instrumental variable threshold (IVTR) methodology to correct 

for endogeneity bias that is due to the included lag dependent variable in the 

context of dynamic growth regression. First and foremost, the application of 

DPTR considers two sets of regressors contain in 𝑋𝑖𝑡. The first set, 𝑋1𝑖𝑡, contain 

exogenous (or predetermined) variables and the other subset, 𝑋2𝑖𝑡 , contain en-

dogenous variables which correlated with 𝜇𝑖𝑡. As in Law and Singh (2014), the 

lag-dependent variable, 𝑦𝑖𝑡−1, is considered to be endogenous and belong to 

𝑋2𝑖𝑡  while the rest of the remaining regressors belong to 𝑋1𝑖𝑡. Then, the DPTR 

procedure is as follow.   

 

A fixed-effects transformation is conducted on the model to get rid of coun-

try-specific terms using Arellano and Bover’s (1995) forwards orthogonal de-

viations transformation instead of the standard within transformation employed 

in Hansen (1999). This is to avoid serial correlations in the transformed error 

terms. Another advantage of such transformation is that the methodology devel-

oped in Caner and Hansen (2004) can be used in the context of dynamic panel 

specification (see Law and Singh, 2014). Next, Caner and Hansen’s (2004) 

IVTR procedure is relied upon to estimate regression coefficients. Briefly, 

IVTR procedure involves three steps. First, Ordinary Least Square (OLS) esti-

mation is used on the reduced form regression that expresses lag-dependent var-

iable (i.e.𝑦𝑖𝑡−1) as a function of its instruments. Following Arellano and Bover 

(1995) and Kremer et al. (2013), we use the lag values of 𝑦𝑖𝑡−1 as instruments 

for 𝑦𝑖𝑡−1. Then the predicted values of the lag-dependent variable are generated 

and replace the one (i.e. the original lag-dependent variable) in the structural 

equation, Eq. (2). Then, the second step involving running the sequences of re-

gressions using OLS on Eq. (2) in the search to compute the threshold value, 𝛾. 

The threshold value, 𝛾, of PINS is selected when it minimizes the sum of square 

residuals, denoting 𝑆(𝛾), i.e. 𝛾 = argmin𝑆(𝛾). Then, the confidence interval 

for the threshold variable can be constructed as Γ̂ = {𝛾: 𝐿𝑅𝑛(𝛾) ≤ 𝐶(𝛼)} where 

Γ̂ is an asymptotic confidence region for 𝛾; 𝐶(𝛼) is the percentile asymptotic 

confident interval for threshold values of the asymptotic likelihood ratio. Fi-

nally, once 𝛾 is determined, the slope coefficients are then estimated using gen-

eralized method of moments (GMM). 
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We estimate Eq. (2) using DPTR on a panel of 77 developing and emerging 

economies over the period 1976–2010, selected based on the availability of re-

liable data. Appendix A provides the list of countries included in this study. In 

order to smooth out the business cycle fluctuations and focus on the medium- 

and long-term relationship between political institutions and finance-growth 

nexus, we use 5-year averages of the variables. The sample period is divided 

into seven non-overlapping five-year periods (1976–1980, 1981–1985, 1986–

1990, 1991–1995, 1996–2000, 2001–2005, 2006–2010), reducing the time di-

mension to seven.6 For some countries, data are missing for some years, so we 

are dealing with an unbalanced panel. The sample period is chosen partly for 

convenience and because of data limitations for some control variables that en-

ter the model specification. Data for the variables used in the analysis were 

taken from the Penn World Tables (PWT, version 7.1) and the World Bank’s 

World Development Indicators (WDI). The dependent variable is the log of per 

capita real (weighted chained series) GDP (LRGDPC), as reported in the PWT. 

The regressors used in this paper are classified into stock and flow variables. 

Stock variables are measured at the beginning of each non-overlapping five-

year period, while flow variables are measured as the average over each five-

year period. Stock variables consist of logged initial income (measured in 1975, 

1980 , ... , 2005, if the dependent variable is measured in 1980, 1985 , ... , 2010) 

and Barro and Lee’s (2013) average year of secondary schooling (as a proxy for 

human capital) (SCHOOL). The flow variables are real investment shares of 

real GDP (INV) (PWT), population growth (WDI), and all measures of financial 

development (FIN) and political institutions (PINS). The measurements of FIN 

and PINS are described below.  

 

To measure financial sector development we follow the economic literature 

(Alfaro et al., 2004; Azman-Saini et al., 2010) by using the banking sector com-

pile in the extended World Bank’s Financial Structure Database (Beck et al., 

2009). Our main measure of banking sector development is private sector credit 

(PCR) which is equal to the value of credits issued by financial intermediaries 

to the private sector divided by GDP.7 PCR has been the most preferred indica-

tor of financial sector development as it isolates credit related to the public sec-

tor to measure directly the intensity and efficiency of private financial services 

(Levine et al., 2000; McCaig and Stengos, 2005). In our robust checks we also 

use alternative indicators to this PCR namely bank credit (BCR), commercial 

                                                
6. In our sample, the missing data is only for a small number of countries. We included only 
countries with the minimum numbers of half-decade time dimension for all variables of at least 

4, the minimum data requirement for generalized method-of-moments (GMM) panel estimator 

to which DPTR rely upon to estimate the regression coefficients. 

7. Although LLY usually used to measure depth of financial development, as this measure re-

flects the overall size of the financial intermediary sector, it, however, does not distinguish be-

tween the allocation of capital to the private sector and to various governmental and quasi-

government agencies. 
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bank asset (CBA), and liquidity liability (LLY). BCR captures deposit money 

bank credits to the private sector divided by GDP, CBA is the ratio of commer-

cial bank assets to commercial bank plus central bank assets, and LLY capture 

liabilities of the financial system, which is computed as currency plus demand 

and interest-bearing liabilities of bank and non-banks intermediaries divided by 

GDP.  

 

To measure political institutions (PINS), we use Henisz’s (2000) index of 

political constraints (POLCON) that reflect the quality of national political in-

stitutions. It captures the institutional constraints on the decision-making pow-

ers of chief executives, individually or collectively, from other independent veto 

powers in the political system (legislative, judiciary and sub-national/federal 

political entities). It reflects the degree of checks and balances mechanism in 

the political system. Specifically, POLCON captures the national political struc-

ture that account for the complex interaction of five veto power points (execu-

tives, lower and upper legislative chambers, judiciary and sub-federal political 

entities) over a country’s policy changes. It also takes into account the complex 

political interactions between five veto points, party preferences and preference 

heterogeneity. Thus, POLCON scores between 0 (most hazardous) and 1 (most 

constraints). We convert the score to 0 to 10, higher score means better quality 

of political institutions (or higher political constraints).   

 

Alternatively, we employ a commonly used measure of PINS namely the 

Freedom House’s measure of political rights (PRIGHTS) which captures the 

extent of ‘electoral democracy’8 and the associate constraint placed on those 

holding power. PRIGHTS has a score of 1 (highest level of political rights) to 7 

(lowest level of political rights). To be consistent with POLCON, we convert 

PRIGHT to stand between 0 and 10, higher score mean higher level of political 

rights. Furthermore, a recent research by Yishay and Betancourt (2014) show 

that quality of political institutions commonly capture through the form of elec-

toral democracy miss another crucial dimension of democracy: ‘civil liberty’ 

(CIVIL). They further show that civil liberty, a more persistent component of 

democracy, complements political rights in influencing future level of democ-

racy.9
  

                                                
8. According to Acemoglu and Robinson (2006, Chapter 3), electoral democracy refer to “the 

institutional arrangement for arriving at political decisions in which individuals acquire the 

power to decide by means of a competitive struggle for the people’s vote (p. 48)”. Thus, 

PRIGHT reflects the extent to which citizen and the political parties participate in the political 

process to govern the country. 

9. Political science literature views democracy in various forms (e.g. electoral, liberal, majori-

tarian, participatory, deliberative and egalitarian) (see a survey by Coppedge et al., 2011). The 
differentiate feature of ‘electoral democracy’ from that of ‘liberal democracy’ is civil liberty. 

Tilly (2007, p. 13 and 45) explain ‘liberal democracy’ that “a regime is democratic to the degree 

that political relations between the state and its citizens feature broad, equal, protected and mu-

tually binding consultations (p.13)” and that “...roughly speaking, political rights correspond to 
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Thus, in this study we combine (i.e. average) the measures of political rights 

(PRIGHTS) and civil liberty (CIVIL)10 to construct a better measures of politi-

cal institutions to allow it to influence on the finance-growth nexus in emerging 

market and developing countries. Tables 1a and 1b report the summary statistics 

on the main variables discussed above.    

 
Table 1a. Summary statistics 

 𝑦𝑖𝑡  POP INV SCHOOL PCR 

Mean 8.203 2.071 23.168 1.571 49.803 

Minimum 5.865 - 2.752 - 1.537 0.066 1.6314 

Maximum 11.214 7.054 61.555 4.759 892.08 

Standard deviation 1.102 1.1262 10.025 0.996 109.48 

Observation 496 496 496 496 496 

Number of countries (N) 77 77 77 77 77 

Number of time periods (T) 6.44 6.44 6.44 6.44 6.44 

      

𝑦𝑖𝑡  1.0000     

Population growth  (POP) -0.239 1.0000    

Investment ratio (INV) 0.269 0.016 1.0000   

SCHOOL 0.642 -0.366 0.230 1.0000  

PCR 0.062 -0.166 0.059 0.142 1.0000 

BCR 0.030 -0.165 0.032 0.121 0.989 

LLY 0.129 -0.213 0.155 0.242 0.863 

CBA -0.012 -0.136 -0.013 0.048 0.872 

POLCON 0.257 -0.341 -0.018 0.302 -0.026 

POLCON1 0.228 -0.334 -0.073 0.292 -0.014 

Political rights (PRIGHTS) 0.297 -0.361 0.017 0.341 -0.023 

 
Table 1b. Summary statistics 

 BCR LLY CBA POLCON POLCO

N1  

PRIGHTS  

Mean 47.673 0.4911 91.299 3.180 2.357 6.0284 

Minimum 1.631 0.0521 7.107 0 0 1.4285 

Maximum 892.08 6.5356 1000 8.629 6.872 10 

Standard deviation 112.96 0.5987 94.359 2.7280 1.9044 2.5817 

Observation 496 496 496 496 496 496 

Number of countries (N) 77 77 77 77 77 77 

Number of time periods (T) 6.44 6.44 6.44 6.44 6.44 6.44 

       

𝑦𝑖𝑡        

Population growth  (POP)       

Investment ratio (INV)       

SCHOOL       

PCR       

BCR 1.0000      

LLY 0.861 1.0000     

CBA 0.904 0.726 1.0000    

POLCON -0.035 0.025 -0.042 1.0000   

POLCON1 -0.023 0.046 -0.023 0.854 1.0000  

Political rights (PRIGHTS) -0.033 0.033 -0.058 0.761 0.711 1.0000 

 

  

                                                
broad, equal, mutually binding consultations, whereas civil liberties refer especially to protec-

tion (p. 45)”. 

10. Data on CIVIL is also from freedom house. It is also converted from 1-7 to 0-10 scale in the 

same manner as PRIGHTS. 
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3. EMPIRICAL RESULTS AND DISCUSSION 

 

Table 2 summarizes the main finding on the contingency effects of political 

institutions on growth effects of financial development in emerging market and 

developing countries. First and foremost, we notice that all the control variables 

(log of initial income, population growth, investment ratios, and schooling) 

carry the expected sign, but only log of initial income and investment ratios are 

significant at the 1% level or higher. This is in line with extant growth literature 

(e.g. Levine and Renelt, 1992; Islam, 1995; Law and Signh, 2014, among oth-

ers) that show these two variables to be the most robust growth determinants. 

Additionally, the significant and magnitudes of the coefficients of these varia-

bles appear to be fairly robust across the three specifications.  

 

Table 2. Threshold effects of political institutions on finance-growth nexus 

in developing countries 

 FIN = Private credit/GDP 

 Threshold 

 variable:  Political institu-

tions, PINS = POLCON 

Threshold variable:   

Political institutions, PINS = 

PRIGHTS 

Threshold varia-

ble:   

Political institu-

tions, PINS  = 

PRIGHTS-CIVIL 

Threshold estimates γ̂ 5.6439 7.8571 7.1428 

95% confidence interval [4.4642, 6.1309] [2.0000, 8.2857] [2.4285, 8.0000] 

Financial development (FIN)    

�̂�1 (PINS  γ) 0.0012*** (0.0004) 0.0007 (0.0005) 0.0008 (0.0005) 

�̂�2 (PINS > γ) 0.0023*** (0.0007) 0.0012 *** (0.0004) 0.0014*** 

(0.0004) 

Covariates    

  Initial income (log) 0.7623*** (0.1971) 0.7314*** (0.1916) 0.7941*** 

(0.1798) 

  Population growth − 0.0198 (0.0193) − 0.0179 (0.0185) − 0.0231 (0.0181) 

  Investment ratio 
0.0061*** (0.0015) 0.0070*** (0.0016) 

0.0067*** 

(0.0015) 

  Secondary schooling  0.0436 (0.0511) 0.0584 (0.0508) 0.0350 (0.0479) 

  �̂�1 (regime intercept) − 0.0375 (0.0298) − 0.0704** (0.0301) 
− 0.0758*** 

(0.0269) 

  Time dummies Yes Yes Yes 

  Country/Observation 77/496 77/496 77/496 

 

Notes: As in Hansen (1999), each regime contains at least 5% of the observations.  ***, **, * 

indicate statistical significance at the 1%, 5%, and 10% level respectively.  

 

Turning to our focal variable PINS and FIN, the results show as follow. 

Using three main alternative measures of political institutions (PINS), i.e. polit-

ical constraint index (POLCON), political rights (PRIGHTS) and the average 

of PRIGHTS and civil liberty (CIVIL) [PRIGHTS-CIVIL], the results show, 

with 95% confidence interval, the existence of threshold values regardless of 

which these measures of political institutions is used as threshold variable. No-

tice that the estimated threshold values of 5.6 with 95% confident interval [4.46, 
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6.13] for POLCON 11 , 7.86 [2, 8.29] for PRIGHTS and 7.14 [2.43, 8] for 

PRIGHTS-CIVIL, on the scale of 0 to 10, imply that the threshold restrictions 

of PINS on the finance-growth nexus are relatively high in these developing 

countries. However, the lowest restriction emerges from POLCON relatively to 

PRIGHTS and PRIGHTS-CIVIL. In a related study on the effects of political 

institutions on the corruption-growth nexus in developing and developed coun-

tries, Aidt et al. (2008) also find that threshold restriction of political institutions 

(measure by political accountability) is also high ranging between 0.5-0.75 on 

a scale of 0-1.  

 

Thus, our findings clearly suggest that the effect of financial development 

on growth depend on the embedded qualities of political institutions a develop-

ing country possesses. Table 2 shows that developing countries score on the 

quality of political institutions (i.e. high political constraints, or high political 

rights and civil liberties) above threshold scores (i.e. high-PINS regime) realize 

a positive, robust, and statistically significant growth effect of financial devel-

opment: a 1% increase in financial deepening lead to an annual growth of real 

income per capita between 0.12-0.23%. This magnitude effect is relatively 

lower than 0.93-1.57% found in cross-sectional study on developed and devel-

oping countries by Law et al. (2013) who use economic institutions as threshold 

variables (i.e. aggregate on three measure of International Country Risk Guide, 

ICRG, namely corruption, rule of law and bureaucratic quality).12 Two possible 

explanations can be made. First, the magnitude effects found in Law et al. 

(2013) maybe driven by developed countries with sophisticated financial sys-

tem and better qualities of economic and political institutions. Second, unlike 

Law et al. (2013) who used cross-sectional data of mixed developed and devel-

oping countries, we used panel data on emerging markets and developing coun-

tries and over longer period of time, 1975-2010, compared with 1980-2008. 

Furthermore, it may also be due to five-year non-overlapping moving average 

panel nature of our study that focuses on medium- to long-run growth effects.  

 

In contrast to high-PINS, countries scoring on the quality of PINS below the 

threshold score during any haft decade (low-PINS regime) record mainly insig-

nificant effect of financial deepening on growth. This suggests that in low-PINS 

regime, financial deepening play no conclusive role in influencing economic 

growth. It is interesting to emphasize that the positive coefficient �̂�1, though 

mainly insignificant, couple with high threshold restriction of political institu-

tions implies that countries with low-quality of political institutions would have 

                                                
11. When alternative POLCON, which is only constructed from three veto power points (i.e. 

executive, lower and upper legislative chambers), is used we get identical results except that the 

threshold value is lower, and equal to 2.9468 with 95% confident interval [0.2933, 4.1920]. 

12. Slesman et al. (2015a) have shown, using principle component analysis, that above ICRG’s 

measures reflect closely economic institutions. 
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no clear gain from the financial deepening. This finding not only supports recent 

study (e.g. Law et al., 2013) but importantly suggest that better quality of polit-

ical institutions can play a more indirect role in defining the conducive environ-

ment for financial depending to yield positive influence on long-run economic 

growth in emerging market and developing countries. Thus, stable political en-

vironment, and strong check and balance (constraints) in the political system 

are ingredients for better-quality political institutions and hence translate into 

positive growth dividend of financial development.  

 

Robust checks 
 

Table 3a. DPTR results with alternative measures of financial  

development 

          Threshold variable: Political institutions,  NS = POLCON 

  FIN = BCR/GDP FIN = LLY/GDP FIN = CBA 

Threshold estimates γ̂ 5.6439 3.400 3.4935 

95% confidence inter-

val 

[2.2134, 6.1309] [2.7840, 6.1309] [2.7840, 

6.1309] 

Financial development 
(FIN) 

   

�̂�1 (PINS  γ) 0.0010**  

(0.0005) 

− 0.0694 

(0.0565) 

0.000842**  

(0.000383) 

�̂�2 (PINS > γ) 0.0021***  

(0.0008) 

0.00113***  

(0.00041) 

0.0026***  

(0.000569) 

Covariates    

  Initial income (log) 0.7805***  

(0.2080) 

0.7835***  

(0.1827) 

0.6658***  

(0.1831) 

  Population growth − 0.0178 

(0.0194) 

− 0.0174 

(0.0184) 

− 0.0067 

(0.0181) 

  Investment ratio 0.0058***  
(0.0016) 

0.0071***  
(0.0015) 

0.0060***  
(0.0014) 

  Secondary schooling  0.0429  

(0.0541) 

0.0533  

(0.0530) 

0.0802  

(0.0520) 

  �̂�1 (regime intercept) − 0.0428 

(0.0300) 

 0.0455* 

(0.0260) 

0.1130**  

(0.0431) 

  Time dummies Yes Yes Yes 

  Country/Observation 77/496 77/496 77/496 
 

Notes: As in Hansen (1999), each regime contains at least 5% of the observations.  ***, **, * 

indicate statistical significance at the 1%, 5%, and 10% level respectively.  

 

Overall, the results using private credit (PCR) as measure of financial de-

velopment are robust to all the measures of political institutions (PINS) used in 

this paper. Like past research we further conduct the robust checks on the sen-

sitivity of the main results along two dimensions, using alternative measures of 

financial development and add a number of policy variables. First, the literature 

shows that financial development can be measured by a number of alternative 

indicators. We follow past studies in considering alternatively measures namely 

BCR, LLY and CBA, to check the robustness of the main results reported in 
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Table 2 using the measure of political institutions, POLCON.13 Table 3a reports 

the results which show that regardless of which measures of financial develop-

ment is used the main results remain intact for high-PINS regime except that 

when BCR and CBA are used the low-PINS regime realize positive and signif-

icant growth effects. McCaig and Stengos (2005) found that CBA is weakest 

indicator of financial development and it performs poorly in growth equations 

(see also Baharumshah et al., 2015). In fact, when we further switch POLCON 

to that of RIGHTS and RIGHTS-CIVIL as measure of PINS, the effect of FIN 

(=CBA) for high-PINS remain intact while that of low-PINS disappear. This is 

also the cases for other measures of FIN (i.e. LLY and BCR).  This confirms 

the main finding (with alternative measure of PINS as threshold variable) that 

positive growth effect of FIN in low-PINS regime is fragile. Furthermore, an-

other thing to note is that in all cases when positive and significant effects in 

low-PINS regime was recorded the magnitude is about two times smaller than 

the one recorded in high-PINS regime. This suggests that in high-PINS coun-

tries FIN has a consistent and bigger effect than those countries fall in low-PINS 

regime. 

 

Next, we check the sensitivity of the main result along with additional policy 

variables. In doing so we follow Law and Singh (2014), among others, to control 

for additional explanatory variables namely trade openness, government ex-

penditure, and inflation. The results are reported in Table 3b below. It shows 

that the coefficients on trade openness, government expenditure, and inflation 

carry the expected signs and two (trade openness and inflation) out of three are 

statistically significant at the 1 percent level confirming with existing theories 

that trade promote growth while inflation harm growth. Importantly, we note 

that although the positive magnitude effect of FIN on growth in high-PINS re-

gime remains unchanged, an interesting finding is that now FIN has a positive 

and significant effect on growth in low-FIN regime in all the regressions con-

sidered. However, these results (i.e. positive and significant effects of FIN in 

low-PINS regime) disappear for low-PINS regime when RIGHTS and 

RIGHTS-CIVIL are used as threshold variables.14 This confirm main finding 

that positive growth effects of FIN in low-PINS regimes are sensitive to the 

measure of the quality of political institutions being used. 

 

Overall, the finding from this paper shows that there is a clear robust posi-

tive and significant effect of financial development on medium- and long-run 

growth in emerging market and developing countries that score their quality of 

political institutions above a critical optimum level. The same positive effect is 

                                                
13. Using RIGHTS and RIGHTS-CIVIL as measure of PINS (not reported) give the same results 

as the one in Table 2. All the Table results are available upon request from the authors. 

14. All results are available upon request from the authors. 
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not robust in low-PINS regime with few significant instances (i.e. when PINS 

is  measured  by  POLCON).  All  in  all,  the  evidences  provided  in  this study  

 

Table 3b. DPTR results with additional independent variables 

 Threshold variable:   Political institutions,   PINS = POLCON 

 Model 1 Model 2 Model 3 

Threshold estimates γ̂ 5.6439 5.6439 5.6439 

95% confidence interval [2.784, 6.091] [4.464, 6.091] [4.464, 

6.091] 

Financial development (FIN)    

�̂�1 (PINS  γ) 0.0013***  

(0.0003) 

0.0012***  

(0.0004) 

0.0012*

** 

(0.0004) 

�̂�2 (PINS > γ) 0.0025***  

(0.0008) 

0.0023***  

(0.0007) 

0.0023*

**  

(0.0007) 

Covariates    

  Initial income (log) 0.6418***  
(0.2118) 

0.7639***  
(0.1921) 

0.7706*
**  

(0.1837) 

  Population growth − 0.0126 

(0.0188) 

− 0.0196 

(0.0187) 

− 0.0199 

(0.0191) 

  Investment ratio 
0.0059***  

(0.0015) 

0.0062***  

(0.0015) 

0.0058*

**  

(0.0015) 

  Secondary schooling  0.0623  

(0.0504) 

0.0439  

(0.0498) 

0.0379  

(0.0484) 

  Trade openness  0.0014*** 

(0.0005) 
- - 

  Government expenditure 
- 

0.0009  

(0.0045) 
- 

  Inflation 

- - 

− 

0.00006

8*** 

(0.0000

22) 

  �̂�1 (regime intercept) − 0.0119 

(0.0273) 

− 0.0362 

(0.0292) 

− 0.0349 

(0.0287) 

  Time dummies Yes Yes Yes 

  Country/Observation 77/496 77/496 77/496 
 

Notes: As in Hansen (1999), each regime contains at least 5% of the observations.  ***, **, * 

indicate statistical significance at the 1%, 5%, and 10% level respectively. POLCON is the po-

litical constraint index constructed from five sources of veto power points (executive, lower and 

upper legislative chambers, judiciary and sub-national/federal political entities). 

 

not only confirm well with recent study on the contingent effect of institutions 

on finance-growth nexus  (Law et al., 2013) but also extends and synthesize 

them with  recent research (Aidt et al., 2008; Flachaire et al., 2014; Slesman et 
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al., 2015) that emerge to support the so-called ‘hierarchy of institutional hypoth-

esis (HIH)’ advanced by Acemoglu et al. (2005). This HIH postulates that po-

litical institutions determine the emerging and persistence of economic institu-

tions as well as influence the growth process. Flachaire et al. (2014) show that 

PINS only indirectly effect growth, while Aidt et al. (2008) and Slesman et al. 

(2015) show that PINS effect growth through its influence on the link between 

economic institutions and growth. We extend and show that PINS also influence 

growth process through its influence on financial system and development in 

emerging market and developing countries commonly experience with wide 

variation in their PINS environment. 

 

4. CONCLUSION 

 

This study is motivated by recent emerging theoretical and empirical evi-

dences that political institutions determine emerging and persistent of equilib-

rium economic institutions, i.e. HIH, and the growth process (Acemoglu et al., 

2005; Aidt et al., 2008; Flachaire et al., 2014; Slesman et al., 2015) and that 

institutions play an important contingency role in finance-growth nexus (Law 

et al., 2013). It incorporates HIH and extends the recent cross-sectional growth 

evidence on the role that institutions play in finance-growth nexus. Our results 

show that there are robust evidences that qualities of political institutions play 

a crucial role in emerging market and developing countries in providing condu-

cive environment for financial markets to flourish and promote growth.  

 

Specifically, the finding in this paper was derived from the used of nonlinear 

dynamic panel threshold regression (DPTR) framework on a panel of 77 emerg-

ing market and developing countries over the period 1975-2010. DPTR allows 

the data to search and estimate the optimum threshold levels of quality of polit-

ical institutions in the finance-growth relationship. Our finding shows that de-

veloping countries having score on their quality of political institutions (i.e. 

high-PINS developing countries) have robust positive growth benefit from fi-

nancial deepening compare to a rather absent or fragile evidence recorded on 

the positive growth benefit for countries having score of their political institu-

tions fall below the estimated optimum threshold level of political institutions 

(i.e. the low-PINS developing countries).  

 

One crucial policy option to be derived is that developing countries should 

devise strong political institutional constraints in the political system to check 

and balance those possessing powers so that financial market development yield 

positive growth dividend. However, it is easier said than done because political 

institutions reform requires political will, long-term commitments but the ben-

efits come lag, i.e. it take time to realize the benefit from reforms. Recent schol-

ars argue that political institutions reform may take shorter lag than commonly 

perceived. For example Méon et al. (2009) show that improvement in institu-

tional constraints only takes five year to yield benefits. Thus, our study provides 
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insight into the potential growth benefit from financial deepening from institu-

tional reforms to upgrade qualities of political institutions.     

 

REFERENCES 

 

Acemoglu, D., Robinson, J., (2008) “Persistence of power, elites, and institu-

tions”, American Economic Review, 98(1)267-293. 

Acemoglu, D., Robinson, J. (2006) The Economic Origins of Dictatorship and 

Democracy. Cambridge University Press, Cambridge. 

 

Acemoglu, D., Johnson, S., Robinson, J., (2005) “Institution as the fundamental 

cause of long-run growth”, in: Aghion, P., Durlauf, S. (Eds.), Handbook of Eco-

nomic Growth, Amsterdam: Elsevier BV. 

Arellano, M., Bond, S., (1991) “Some tests of specification for panel data: 

Monte Carlo evidence with an application for employment equations”, Review 

of Economic Studies 58:277–297 

Arellano, M., Bover, O., (1995) “Another look at the instrumental-variable es-

timation of error-components models”, Journal of Econometrics, 68:29-52. 

Alfaro L, Chanda A, Kalemli-Ozcan S, Sayek S. (2004) “FDI and economic 

growth: The role of local financial markets”, Journal of International Econom-

ics 64:89–112. 

 

Aidt, T., Dutta, J., Sena, V., (2008) “Governance regimes, corruption and 

growth: theory and evidence”, Journal of Comparative Economics, 36:195–

220. 

 

Azman-Saini WNW, Baharumshah AZ, Law SH. (2010b) “Foreign direct in-

vestment, economic freedom and economic growth: International evidence”, 

Economic Modelling 27:1079–1089. 

 

Barro, R.J., Lee, J.-W., (2013) “A new data set of educational attainment in the 

world, 1950-2010”, Journal of Development Economics, 104:184-198.  
 

Baharumshah, A.Z., Slesman, L., Devadason, E.S., (2015) “Types of foreign 

capital inflows and growth: New evidence on role of financial markets”, Journal 

of International Development (forthcoming). 

Beck, T., Demirgüç-Kunt, A., (2009) Financial institutions and markets across 

countries and over time: data and analysis, World Bank Policy Research Work-

ing Paper No. 4943. 



Political institutions and finance-growth nexus 15 

 

 

Berry WD, Golder M, Milton D. (2012) “Improving tests of theories positing 

interactions”, Journal of Politics, 74(3):653–671. 

 

Bick, A., (2010) “Threshold effects of inflation on economic growth in devel-

oping countries”, Economics Letters, 108:126-129. 

BenYishay, A., Betancout, R. (2014) “Unbundling democracy: Political rights 

and civil liberties”, Journal of Comparative Economics, 42:552-568. 

 

Caner M, Hansen B. (2004) “Instrumental variable estimation of a threshold 

model”, Econometric Theory, 20:813-843. 

 

Coppedge, M., Herring, J., Altman, D., Bernhard, M., Fish, S., Hicken, A., 

Kroenig, M., Lindbergh, S., McMann, K., Paxton, P., Semetko, H., Skanning, 

S.-E., Staton, J., Teorell, J., (2011) “Conceptualizing and measuring democracy: 

a new approach”, Perspective on Politics, 9(2):247–267. 

 

Demetriades, P., Law, S.H., (2006) “Finance, institutions and economic devel-

opment”, International Journal of Finance and Economics, 11(3):245-260. 

 

Durlauf, S., Johnson, P., Temple, J.R., (2005) “Growth econometrics”, in: Agh-

ion, P., Durlauf, S. (Eds.), Handbook of Economic Growth, Amsterdam: Else-

vier, pp. 555-677. 

 

Flachaire, E., García-Peñalosa, C., Konte, M. (2014) “Political versus economic 

institutions in the growth process”, Journal of Comparative Economics, 42(1): 

212-229. 

Hansen, B. (1999) “Threshold effects in non-dynamic panels: Estimation, test-

ing, and inference”, Journal of Economics, 93:345-368.  

 

Henisz, W., (2000) “The institutions environment for economic growth”, Eco-

nomics and Politics, 12(1):1-31. 

 

Islam, N., (1995) “Growth empirics: A panel data approach”, Quarterly Journal 

of Economics, 110:1127-1170. 

Kremer, S., Bick, A., Nautz, D., (2013) “Inflation and growth: New evidence 

from a dynamic panel threshold analysis”, Empirical Economics, 44:861-878. 

 

Levine, R., Renelt, D., (1992) “A sensitivity analysis of cross-section growth 

regressions”, The American Economic Review. 82:942-963. 

 



   Ly, Baharumshah & Azman-Saini 

 

 

16 

 

Law, S.H., Azman-Saini, W.N.W., Ibrahim, M.H., (2013) “Institutional quality 

thresholds and finance – growth nexus”, Journal of Banking and Finance, 37: 

5373-5381. 

 

Law, S.H., Singh, N., (2014) “Does too much finance harm economic growth?”, 

Journal of Banking and Finance, 41:36-44.  

Levine, R., Loayza, N., Beck, T., (2000) “Financial intermediation and 

growth: causality and causes”, Journal of Monetary Economics, 46:31-77. 

Mankiw, G., Romer, D., Weil, N., (1992) “A Contribution to the empirics of 

economic growth”, Quarterly Journal of Economics, 107(2):407-437. 

Méon, P.G., Sekkat, K., Weill, L., (2009) “Institutional changes now and bene-

fits tomorrow: How soon is tomorrow?”, Politics and Economics, 21(2):319-

357. 

McCaig, B., &Stengos, T. (2005) “Financial intermediation and growth: some 

robustness results”, Economics Letters, 88:306-312.  

Slesman, L., Baharumshah, A.Z., Ra’ees, W., (2015a) “Institutional infrastruc-

ture and economic growth in member countries of the Organization of Islamic 

Cooperation (OIC)”, Economic Modeling, 51:214-226. 

 

Slesman, L., Baharumshah, A.Z., Wohar, M.E., (2015b) “Capital inflows and 

economic growth: does the role of institutions matter?”, International Journal 

of Finance and Economics, 20:253–275. 

Tilly, C., (2007) Democracy, Cambridge: Cambridge University Press. 

 

 

  



Political institutions and finance-growth nexus 17 

 

 

Appendix A. List of developing and emerging market countries 

included in the study 

Albania Indonesia Sudan 

Algeria Israel Swaziland 

Argentina Jamaica Syria 

Bahrain Jordan Tanzania 

Bangladesh Kenya Thailand 

Benin Korea, Republic Togo 

Bolivia Kuwait 

Trinidad 

&Tobago 

Botswana Lesotho Tunisia 
Brazil Malawi Turkey 

Bulgaria Malaysia Uganda 

Burundi Mali Uruguay 

Cameroon Malta Venezuela 

Chile Mexico Zambia 

Colombia Mongolia  

Congo, Republic Morocco  

Costa Rica Mozambique  

Cote d`Ivoire Nepal  

Cyprus Nicaragua  

Dominican Republic Niger  
Ecuador Pakistan  

Egypt Panama  

El Salvador Papua New Guinea  

Fiji Paraguay  

Gabon Peru  

Gambia, The Philippines  

Ghana Poland  

Guatemala Saudi Arabia  

Guyana Senegal  

Haiti Sierra Leone  

Honduras Singapore  

Hungary South Africa  
India Sri Lanka  

 Note: italic countries indicate emerging markets. 
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Appendix B. Variable, definitions and sources 

Variable  Definition Source 

Real GDP per 

capita (𝑦𝑖𝑡) 

PPP Converted GDP Per Capita (Chain 
Series), at 2005 constant prices. 

Penn World Table 
Mark 7.1 (PWT) 

Population 

growth (POP) 

Annual population growth rate.  World Develop-

ment Indicators 

(WDI)  
Investment share 

of real GDP 

(INV) 

Investment share of PPP converted GDP at 

2005 constant prices 

PWT 

Secondary 

schooling 

(SCHOOL) 

Average year of secondary schooling of 

the population age 15 years and over. 

Barro and Lee 

(2013) 

Private sector 

credit/GDP 

(PCR) 

Private credit by deposit money banks 

and other financial institutions to GDP. It 

excludes credits issued by central and de-

velopment banks. Furthermore, it ex-
cludes credit to the public sector and 

cross claims of one group of intermediar-

ies on another. 

World Bank’s Fi-

nancial Structure 

Database (Beck et 

al., 2009) 

Bank credit/GDP 

(BCR) 

Credit by deposit money banks to the pri-

vate sector as a share of GDP. 

World Bank’s Fi-

nancial Structure 

Database (Beck et 

al., 2009) 
Liquidity liabil-

ity/GDP (LLY) 

Liquid liabilities of the financial system 

(currency plus demand and interest bear-

ing liabilities of the financial intermediar-
ies and non-blank financial intermediar-

ies) divided by GDP. 

World Bank’s Fi-

nancial Structure 

Database (Beck et 
al., 2009) 

Commercial bank 
asset (CBA) 

Ratio of deposit money bank claims on 
domestic nonfinancial real sector to the 

sum of deposit money bank and Central 

Bank claims on domestic nonfinancial 

real sector. 

World Bank’s Fi-
nancial Structure 

Database (Beck et 

al., 2009) 

Stock market 

capitaliza-

tion/GDP 
(STMKTCAP) 

Average value of listed domestic shares 

on domestic exchanges in a year as a 

share of GDP. 

World Bank’s Fi-

nancial Structure 

Database (Beck et 
al., 2009) 

Stock market to-

tal value 
traded/GDP 

Total shares traded on the stock market 

exchange to GDP. 

World Bank’s Fi-

nancial Structure 
Database (Beck et 

al., 2009) 

Index of Political 

Constraint 
(POLCON)  

It captures the institutional constraints on 

the decision-making powers of chief ex-
ecutives, individually or collectively, 

from other independent veto powers in 

the political system (legislative, judiciary 

Henisz (2000) 
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and sub-national/federal political enti-

ties). It reflects the degree of checks and 
balances mechanism in the political sys-

tem. 

POLCON is constructed from five 

sources of veto power points (executive, 
lower and upper legislative chambers, ju-

diciary and sub-national/federal political 

entities). The index ranges from 0 (lowest 
constraint) to 1 (highest constraints). It is 

rescaled to 0 to 10, higher score mean 

higher constraint or better quality of po-
litical institutions. 

Political rights 

(PRIGHTS) 

Survey-based measure individual’s politi-

cal rights: freedom that enables people to 

participate freely in the political process, 
including the right to vote freely for dis-

tinct alternatives in legitimate elections, 

compete for public office, join political 
parties and organizations, and elect repre-

sentatives who have a decisive impact on 

public policies and are accountable to the 
electorate. The index ranges from 1 

(highest degree of freedom) to 7 (lowest 

level of freedom). It is rescaled to 0 to 10 

so that higher score mean higher degree 
of freedom.  

Freedom House 

Civil liberty 

(CIVIL) 

Survey-based measures of civil liberties: 

the freedoms of expression and belief, as-
sociational and organizational rights, rule 

of law, and personal autonomy without 

interference from the state. The index 

ranges from 1 (highest degree of free-
dom) to 7 (lowest level of freedom). It is 

rescaled to 0 to 10 so that higher score 

mean higher degree of freedom. 

Freedom House 

Sources: These definitions are extracted from WDI, and Penn World Table Mark 7.1 (PWT).  
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ABSTRACT 

 
Traditional approach of analyzing the gender earnings differentials based on OLS may 

lead to misleading conclusion. Using 2012 Malaysia Household Income Survey, this paper ex-

amines the gender earnings differentials across the conditional earnings distribution in Malay-

sia. Results indicate that the earnings gap is increasingly larger towards the bottom of the earn-

ings distribution, a finding that is consistent with the existence of sticky floor. Concurrently, the 

gender earnings gap is also larger at the 90th percentile, indicating that the glass ceiling also 

prevails at the top of the earnings distribution. 
 

Keywords: glass ceiling; sticky floor; quantile regression 

 

1. INTRODUCTION 
 

One of the most notable stylised facts in labor economics is when women 

receiving lower earnings as compared to men. Despite women outperformed 

men in some areas of education level, nevertheless, women remain to earn less 

than men and less likely to end up working at the top position in their career 

(OECD, 2012). From Malaysian perspective, on average, men earned RM 2,086 

monthly which was relatively higher as compared to women who earned RM 
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1,992 monthly in 2013. Moreover, the gender wage gap between men and 

women had increased by 0.1 percentage point in 2013 as compared to 2012 

(Department of Statistics, 2013). Consequently, it is without doubt that the fe-

male labour force participation has increased significantly over the years. How-

ever, female labour force participation is lower as compared to their male coun-

terpart (ILO, 2012). From the global perspective, female labour force participa-

tion rates remain lower at 51.1 % as compared to males with the value of 77.1 

%. Whereas, by region, in the South-East Asia, despite experiences slight im-

provement in 2012, female participation rate remains lower at 58.8 % as com-

pared to males at 82.8 %. In Malaysia, female labour force participation has 

increased tremendously over the years and contributed significantly towards 

economic development. In 1970, the female participation rate in the labour mar-

ket was 37.2 % as compared to 79.3 % for males (Ministry of Women and Fam-

ily Development, 2003). In 2004, the female labour force participation rate had 

increased to 47.3 % as a result of higher educational attainment and employment 

opportunities (UNDP, 2005). Recently, the female participation rate had im-

proved to 52.4 % in 2013 as compared to 2012 which was 49.5 % (Department 

of Statistics, 2013). However, further improvement in the women’s participa-

tion level is vital for Malaysia to achieve the goal to become a high- income 

nation. Furthermore, from global perspective, female labour participation rate 

in Malaysia is still low as compared to other countries such as Thailand, Philip-

pines, Indonesia and Singapore (World Bank, 2012). It is stated earlier that the 

level of the female labour force participation has improved over these recent 

years as compared to the 70’s and one major factor that contributes is due to the 

increase in the level of educational attainment amongst females. There is a pos-

itive link between female education level and their participation in the labour 

market in Malaysia. Nonetheless, majority of them prefers to exit from the la-

bour market due to family commitment (Economic Planning Unit, 2011). From 

another perspective, the lower female labour force participation rate results to 

narrowing of the gender wage gap in Malaysia. It signifies that the existing fe-

male labour force in the labour market are more likely to be better skilled which 

leads to smaller gender wage gap in Malaysia as compared to other countries 

(World Bank, 2012). 

 

Subsequently, there exists an unequal distribution of men and women across 

sectors and occupations. Females’ participation is concentrated in a narrow 

range of occupations, which often are lower-paying occupations as compared to 

predominantly male occupations. Vertical segregation which depicts glass ceil-

ing occurs in a situation when women and men work in similar occupation, but 

men acquire more responsibilities, better pay and higher status as compared to 

women, which are not due to factors such as skills or experience (ILO, 2012). 

Women remain over-represented in services, housework and agricultural occu-

pations, and the glass ceiling exists in both developed and developing econo-
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mies (UNDAW, 2009). Women encounter obstacles to climb up the career lad-

der (OECD, 2012). This is known as a “glass ceiling” phenomenon.1 To date, 

in OECD countries, on average, women earn 16 % less than men. At the higher 

pay scale, the gap had enlarged with female top-earners gain 21% less than their 

male counterparts. Women are at disadvantaged in the decision-making process 

and lower representation at the senior management level since women repre-

sents only one for every ten men in the boardroom (OECD, 2012).  

 

On contrary, “sticky floor” concerns the workers at the lower-income level. 

It occurs when the gap widen at the bottom of the earnings distribution. Booth 

et al. (2003) defined it as a situation occurs when identical men and women are 

supposed to be in similar rank, but the women were appointed at the bottom 

whilst men further up the scale. The issue is considered as crucial as glass ceil-

ing since both concepts are focusing on the detailed gender gap across the earn-

ings distribution. It will facilitate the policy makers to formulate better targeted 

policies in future to address the issue of gender inequality. Malaysia had joined 

Beijing Declaration and Platform for Action since 1995 during the Fourth 

World Conference on Women which highlighted the international community 

with a consensus to move forward on issues related to women (Ministry of 

Women, Family and Community Development, 2015). Therefore, in 2004, gov-

ernment implemented a policy to fulfil 30% of decision-making positions in the 

public sector with women, and encourage private sector to follow suit (Eco-

nomic Planning Unit, 2006). In June 2011, similar policy had been made com-

pulsory for the private sector. By 2012, the public sector had achieved the target 

rate with the value of 32 %, with six women holding secretary general positions 

at various ministries (NAM Institute of Empowerment Women, 2012).  

 

Henceforth, the objective of this paper is to evaluate the extent of gender 

earnings differentials across the earnings distribution, whether glass ceiling or 

sticky floor exists in Malaysia. This will fulfil the gap of the previous research 

in Malaysia which concentrated on the discussion of average gap in earnings. 

The following discussion is organized as follows. Section 2 reviews the litera-

ture on gender earnings differentials from global and Malaysian perspectives. 

Section 3 discusses the methodology underlying this research. Section 4 outlays 

the data description. Section 5 describes the earnings profile. Section 6 presents 

the empirical results and finally, Section 7 concludes.  

 

                                                
1. Morrison et al. (1987) describe glass ceiling as a transparent barrier which kept women from 

rising above a certain level in the corporate sector. This applies to women as a group who are 

kept from advancing higher just because they are women. Hence, women encounter barriers 

which block their vertical mobility in a particular organization.  
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2. LITERATURE REVIEW 

  

Studies of gender earnings differentials have remained a hot debate through-

out the world. The pioneer work of Becker (1971) taste of discrimination and 

Mincer (1974) human capital model, have been the benchmark for researchers 

to conduct study on gender earnings differentials. Economist assume that dis-

crimination plays a vital role in widening the gender earnings differentials 

though at the same time they realized that it can be due to other factors as well 

such as the abilities or motivational factor. Thus, a wide strand of empirical 

literature has focused on the role of discrimination in explaining the observed 

earnings differentials by gender in the labour market (see Blau and Kahn, 2006; 

Latifah, 2000; Chua, 1984; Johansson et al., 2008). The usage of Oaxaca and 

Blinder (1973) decomposition technique differentiates the unequal treatment of 

females outside the labour market (differentials in variables) from the unequal 

treatment inside the labour market (differentials in coefficients). However, by 

using Oaxaca and Blinder (1973) to investigate the gender earnings differentials 

at average gap using OLS regression may lead to misleading insights into the 

gender earnings differentials since it assumes that the size of the earnings gap 

and its possible causes to be constant across the earnings distribution (Fang and 

Sakellariou, 2011). 

 

Thus, the quantile regression technique is preferred to explore the existence 

of either a “glass ceiling effect” or a “sticky floor effect” across the earnings 

distribution. The quantile regression approach of Koenker and Basset (1978) 

had been adopted in Newell and Reilly (2001). The study revealed that in the 

sixteen former communist countries of Eastern Europe and the Soviet Union, 

except for one particular country in the study, the gender earnings gap had ac-

celerated across the earnings distribution. This technique was later applied in 

Albrecht et al. (2003), signifying the existence of glass ceiling effect in Sweden. 

A wide strand of empirical evidences has emerged following the study of Al-

brecht et al. (2003) (see de la Rica et al., 2008; Sakellariou, 2004; Hyder and 

Reilly, 2005; Nicodemo, 2009). It is interesting to take note of the pattern of the 

gender earnings gap which differs between the developed and developing coun-

tries. Most of the empirical evidences on glass ceiling effect have emerged from 

developed countries such as Sweden, Denmark, Finland, France, Italy and Neth-

erlands amongst others (see Albrecht et al. (2003) for Sweden and Arulampalam 

et al. (2007) for evidence on Denmark, Finland, France, Italy and Netherlands. 

Albrecht et al. (2003) contributed the effect of the glass ceiling to the Swedish 

parental leave policy and the day care system. However, Arulampalam et al. 

(2007) argued that this cannot be the primary reason as they discovered that it 

worked similarly only in the case of Denmark. The study further implied that 

Italy had low levels of “work-family reconciliation policies but nevertheless, it 

experienced the glass ceiling effect too. In contrast, empirical evidences of the 

sticky floor effect have been found mostly in developing countries. Gun-

awardena (2006) as well as Ahmed and Hyder (2008) found the existence of 
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sticky floor in Sri Lanka and Pakistan labour market respectively. Likewise, 

Fang and Sakellariou (2011) provided evidence of sticky floor in Thailand, Sri 

Lanka, Singapore and Philippines. However, there is evidence from developed 

countries such as Singapore which had also experienced a sticky floor effect 

(Sakellariou, 2004). According to him, to the period of the study being con-

ducted, Singapore had not implemented any comparable worth or related legis-

lation in the private sector since the country emphasized more on flexible labour 

practices and an attractive investment environment. Nevertheless, the results 

from Sakellariou (2004) which is based on quantile regression technique con-

tradicted with the results obtained by Dimovski et al. (2010) for Singapore from 

management perspective. Dimovski et al. (2010) revealed that women middle 

managers in Singapore encountered glass ceiling within their organization in 

the form of barriers of promotion and career development. On the other hand, 

several studies had been conducted based on certain profiles such as education, 

countries and sectors (de la Rica et al., 2008; Adabbo and Favaro, 2011). De la 

Rica et al. (2008) confirmed a glass ceiling effect at only college/tertiary edu-

cation level whilst there was a sticky floor effect for the less educated group 

level. In addition, amongst studies stratified by countries are Arulampalam et 

al. (2007) and Behr and Potter (2009). The coverage of eleven countries in Eu-

rope in studying the gender earnings gap across the earnings distribution could 

be considered as a remarkable attempt in Arulampalam et al. (2007). Recently, 

Fang (2012) provided an international update on the glass ceiling and sticky 

floor effects for more than fifty countries. Subsequently, several empirical evi-

dences are based on comparison across sectors (Kee, 2006; Hyder and Reily, 

2005; Gunawardena, 2006; Ganguli and Terrell, 2005, Chi and Li, 2008). Most 

of these studies involved the private and public sectors. Hyder and Reily (2005) 

concluded that the public sector in Pakistan had both a more compressed earn-

ings distribution and a smaller gender earnings gap as compared to the private 

sector. In addition, there have been studies pertaining to the glass ceiling effect 

on firm’s characteristic (Verzat and Wolff, 2005; Jellal et al., 2011).  

 

In Malaysia, although much has been discussed about the gender earnings 

differentials, the empirical evidences seem rather limited. Chua (1984) is the 

pioneer in tackling the issue of gender earnings differentials in Malaysia. Using 

the Oaxaca (1973) model based on the data from Household Income Survey 

(1973) and Labour Force Survey (1974), it is found that discrimination exists 

amongst Malay and non-Malay female workers in rural areas. Similar study 

which included the element of ethnicity is Schafgan (2000). The study which is 

based on parametric and semi-parametric analysis found discrimination favour-

ing men in Malaysia was still prevalent and strong level favouring Malay men 

had been discovered from the analysis. In addition, Lee and Nagaraj (1995) ex-

amined gender earnings gap in the manufacturing sector and detected possible 

discrimination of 47 % for the unexplained portion of the earnings gap. Latifah 

(1998) based on Malaysian Family Life Survey data (MFLS-2), confirmed that 

gender earnings differentials varied within occupations which led to the overall 
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gender earnings differentials in Malaysia. The study further signified that dis-

crimination played an important role in explaining the earnings differentials in 

all occupations, except in clerical jobs. Fernandez (2007) further performed 

analysis on the average earnings based on the Malaysia Household Income Sur-

vey and Labour Force Survey of 1995 and discovered to certain extent element 

of discrimination in her study. Consequently, discrimination prevails in the ser-

vice sector from Malaysian perspective in Rahmah (2011). In contrast, another 

study conducted by Rahmah and Zulridah (2005) confirmed that demographic 

factors and human capital variables were more prevalent in explaining the gen-

der earnings differentials in the manufacturing sector whilst the impact of pos-

sible discrimination was insignificant. Meanwhile, to date, there has been a con-

siderable discussion of glass ceiling in Malaysia (UNDP, 2005). Concurrently, 

there have been studies conducted on glass ceiling in Malaysia from manage-

ment perspective (Ling et a1. 1991; Koshal et al., 1998; Tan, 1991; Zubaidah 

et al.; 2009).The glass ceiling syndrome is found to be in practice in Malaysia 

in 1990s. It had been reported that women managers in Malaysia faced obstacles 

to their career development. The major factors contributed towards the hin-

drance are sex discrimination, lack of support, lack of recognition and limited 

opportunities. Furthermore, majority of them occupied the lower management 

level rather than the middle management level. It was very unlikely for them to 

reach the upper management level in their organizations (Ling et a1., 1991; Ko-

shal et al., 1998; Tan, 1991). Dimovski et al. (2010) compared the existence of 

glass ceiling in Malaysia and Singapore. It is concluded that women middle 

manager encountered glass ceiling in their working environment which later 

inhibited their promotion and became a barrier for them to move upward to-

wards the management level. On contrary, the issue of sticky floor has not been 

specifically discussed so far despite the implementation of minimum wage in 

Malaysia. Thus, this reflects the need to conduct this research to address the 

earnings gap for the low-paying occupations. 

 

3. METHODOLOGY 

 

The theoretical framework to address the objective of this paper which is to 

evaluate the gender earnings differentials across the earnings distribution is 

based on demand perspective; namely statistical discrimination theory (Phelps, 

1972; Arrow, 1973) and taste based discrimination theory (Becker, 1971). First 

and foremost, statistical discrimination refers to a situation whereby employers 

cannot observe workers’ real productivity due to incomplete information. Thus, 

their marginal productivity is paid based on expectation conditional on a noisy 

signal or certain observable characteristics such as gender. Therefore, despite 

men and women experience similar distribution of productive characteristics, 

nevertheless, skilled men would earn more than identically skilled women. On 

the other hand, unskilled women would earn more than identically unskilled 

men provided that the signal is more informative for men. Here, statistical dis-

crimination theory denotes existence of glass ceiling as the gap increases as the 
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productivity signal (Fang, 2012).Glass ceiling is defined as a barrier which in-

hibits women from advancing to positions of power and responsibility, or better 

known as better-paid jobs (Nestic, 2007). In contrast, taste-based discrimination 

signifies the employer’s distaste for the minority workers, which lead them to 

receive lower earnings for an equivalent productivity (Becker, 1971). Therefore, 

the greater the employers distaste for female workers, the wider is the earnings 

gap. Prejudice can exist during hiring process and promotion procedures (Baron 

and Cobb-Clark, 2011; Booth et al., 2003).  

 

Sticky floor exists at the hiring process whereby the women will receive 

relatively lower starting earnings as compared to men. It is defined as a situation 

whereby women workers remain at the low-level positions without adequate 

earnings (Nestic, 2007). At the promotion procedures, men are likely to secure 

a high paid job which indicates the “glass ceiling” effect prevails for women 

(Fang, 2012). On the other hand, the gender earnings differentials could also be 

explained from supply side point of view. Therefore, females regard investment 

in education and training as less favourable since they will obsolete during 

breaks in employment (Blau and Kahn, 2006). They will invest less in education 

and later lead to them having a lower paying job. Moreover, human capital the-

ory denotes the concept of self-selection to signify the different proportions of 

female and male in a particular occupation which leads to gender segregation 

(Polacheck, 1981). This may lead to the widening of the gap of the gender earn-

ings. In spite of that, family-friendly policies such as parental leave policies and 

day care system may encourage the female participation level in the labour mar-

ket (Albrecht et al., 2003). 

 

Consequently, the model specification which is used in this study to explain 

this objective is based on Mincer (1974) human capital framework. Subse-

quently, the model estimation for this objective is based on quantile regression 

technique. This method is used to investigate the existence of glass ceiling or 

sticky effect across the earnings distribution. Koenker and Bassett (1978) intro-

duced this technique whilst Buchinsky (1998) popularized QR in studying the 

gender earnings differentials across the earnings distribution. Let (𝑦𝑖, 𝑥𝑖), 𝑖 =
1,2, … . , 𝑛; be the sample of a population, whereby 𝑦𝑖  denotes the dependent 

variable, 𝑥𝑖 is a 𝑘 × 1 vector of regressors, for the θ th quantile of 𝑦𝑖  condi-

tional on the regressor vector 𝑥𝑖. The relationship is signified as:  

𝑦𝑖  =  𝑥𝑖  ′ 𝛽𝜃  + 𝜇𝜃𝑖  with 𝑄𝑢𝑎𝑛𝑡𝜃(𝑦𝜃| 𝑥𝑖)  =  𝑥𝑖  ′ 𝛽𝜃                                                (1) 

Here, 𝜇𝜃𝑖  is an unknown independent and identical distributed error term. Based 

on the classical linear regression model, the normal distribution of the unknown 

error is specified. Nonetheless, within this particular context, the error term 𝜇𝜃𝑖  

is left unspecified. The only requirement is to satisfy the constraint of:  

𝑄𝑢𝑎𝑛𝑡𝜃 (𝜇𝜃𝑖  | 𝑥𝑖) = 0,                                                                                     (2) 

 



Gender earnings differentials across quantiles in Malaysia 27 

 

 

Assume no other distributional assumption is to be incorporated in this 

model. Thus, the estimator for 𝛽𝜃  of the θ Th quantile regression, is produced 

by solving:  

𝛽𝜃
̂  =  

𝑎𝑟𝑔 𝑚𝑖𝑛
𝛽𝜃

 [
∑

𝑖 ∶ 𝑦𝑖 > 𝑥𝑖  ′𝛽𝜃  
 𝜃 | 𝑦 −  𝑥𝑖  ′𝛽𝜃| +

∑

𝑖 ∶ 𝑦𝑖 < 𝑥𝑖  ′𝛽𝜃

(1 − 𝜃)|𝑦𝑖 − 𝑥𝑖  ′𝛽𝜃  ]     (3) 

 

whereby 0 < 𝜃 < 1, 𝛽𝜗 which minimizes the sum of weighted residuals is chosen 

to obtain the estimator for the 𝜃th quantile. For a negative residual, the weight 

is (1- 𝜃 ); for a positive residual the weight is 𝜃.  It is noted that an advantage of 

quantile regression technique is that it enables the estimation of the marginal 

effect of a covariate on log earnings at various points in the distribution, and not 

only focusing at the mean level. Therefore, this technique enables estimation of 

the effect of gender, education, occupations, industry and all other controls on 

log earnings at the top level, for example 90th percentile, the median and the 

bottom, for instance the 10th percentile. Coefficient 𝛽𝜗 is interpreted as the es-

timated returns to individual characteristics at the 𝜃 the quantile of the log earn-

ings distribution. Henceforth, if the earnings gap widen at the upper end of earn-

ings distribution, it signifies the presence of glass ceiling whilst earnings gap 

which is wider at the bottom end of the distribution suggest a sticky floor effect 

(Nestic, 2007). In order to examine the existence of glass ceiling and sticky floor 

effects, the Mincer- type pooled regression is estimated in employee status 

group. The dependent variable is natural logarithm of monthly labour market 

earnings. Ideally, an analysis using the hourly earnings rate is more preferred. 

It is because it provides more accurate measurement as men’s working experi-

ence is greater than women’s since they usually work longer hours per week as 

compared to women (see Papapetrou, 2011; Gunawaderna, 2006).  

 

However, due to the unavailability of information on the hourly earnings 

from the Household Income Survey (HIS) dataset used in this research, thus, 

the annual earnings data which had been obtained are converted into monthly 

earnings. This is consistent with other studies whereby the data of hours of work 

is unavailable for the respective countries (see Sakellariou, 2004; Chi and Li; 

2008). Earnings are calculated based on paid employment income. Based on the 

HIS, paid employment income incorporates the following; wages and salaries; 

allowances and bonuses; other cash (i.e. commissions, tips, earnings from over-

time work, etc.); employer’s contributions to Employee’s Provident Fund (EPF) 

and Social Security Organisation (SOCSO), free/concessional lodging, 

free/concessional food and free/concessional consumers goods and services. 

The earnings function in this study incorporates regressors of human capital 

variables. First and foremost, it includes age. Age is a crucial variable as it cap-

tures the effects of human capital investments on market earnings. This is due 

to the fact that increasing in age will stimulate the level of human capital ac-

quired which lead to the market earnings to increase. However, at the end of 

people’s life cycle, people’s market earnings tend to fall due to they prefer to 
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work less and increase time for their leisure (see Ariffin et al., 1996). Age 

squared is used to measure experience for the employee. As stated by Sakellar-

iou and Fang (2011), age is used instead of experience following several factors; 

actual experience is not reported in the survey; and, potential experience is not 

applicable to be used as most women will encounter several breaks from the 

labour market due to childbearing. 

 

Next variable which is used is education. By including education, it denotes 

the years of schooling, thus, the coefficient in the regression calculates the av-

erage rate of return to an additional year of schooling. This variable comprises 

of several dummies which are no formal schooling, primary, secondary and ter-

tiary level. Marital status is also included in the earnings function in the form of 

dummy variable. It is considered as 1 if the individual is married and 0 other-

wise. Women without husbands are expected to engage in continuous job expe-

rience. In contrast, the labour force participation of married women, tend to di-

minish as they need to meet up with the demand to spend more time with their 

family (Mincer and Polachek, 1974). Location is also included in the earnings 

function. Location refers to urban which is coded as 1 and rural which is coded 

as 0. Schafgans (2000) stated that employees working in the urban area receive 

higher earnings as compared to those working in the rural area. This is expected 

as employees who live in urban area encounter higher costs of living as com-

pared to rural area. Consequently, occupation variable is also included. The oc-

cupational dummies are based on Malaysia Standard Classification of Occupa-

tions 2008 (MASCO 2008) at 2-digit level. Thus, it comprises of 41 occupa-

tional categories. Finally, the variable for industry at 1-digit level is also incor-

porated in the earnings function (see Kee, 2006 and Ozcan, 2010). It is based 

on Industry Classification 2008 for 21 categories. The dummy variables com-

prised of agriculture, forestry and fishing, mining and quarrying, manufactur-

ing, electricity, gas, steam and air conditioning supply, water supply; sewerage, 

waste management and remediation activities; construction, wholesale and re-

tail trade; repair of motor vehicles and motorcycles, transportation and storage, 

accommodation and food service activities, information and communication, 

financial and insurance/takaful activities, real estate activities, professional, sci-

entific and technical activities, administrative and support service activities, 

public administration and defence; compulsory social security, education, hu-

man health and social work activities, arts, entertainment and recreation, other 

service activities, activities of households as employers; undifferentiated goods 

and services producing activities of households for own use, activities of extra-

territorial organization and bodies. 

 

4. DATA DESCRIPTION 

 

This paper uses the 2012 Malaysia Household Income Survey to examine 

the gap in gender earnings across the earnings distribution. The dataset provides 

knowledge of socioeconomic information of 56,101 individual household in 
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Malaysia. Nonetheless, this dataset is based on 30 % of full dataset as obtained 

from Department of Statistics Malaysia. In order to examine the gender earnings 

differentials across the earnings distribution, the subsample chosen only incor-

porates employees aged 15-64 years old with reference to occupational classi-

fication based on MASCO 2008, on variables such as earnings, education and 

demographic characteristics. Other categories of employment, which refers to 

employers, own-account workers, and unpaid family workers are not included. 

In addition, the armed forces are also excluded from the analysis. Therefore, the 

remaining subsample comprises of 4829 male and 3236 female employees. Ta-

ble 1 outlays the descriptive statistics of the dependent variable and the inde-

pendent variables by gender. 

 

Based on Table 1, on average, male earned more than female with a differ-

ence of approximately RM 274. Consequently, the average age of male is 36 in 

2012 which is similar to female. A significant higher proportion of males and 

females reside in the urban as compared to rural areas. Accordingly, with refer-

ence to the marital status, regardless of gender, majority of employees are mar-

ried. The percentage of married male is higher as compared to female. Approx-

imately 59 % of males are married in 2012 as compared to females with the 

value of approximately 57 %. This indicates the role of males as bread winner 

for their families. From another perspective, females have larger proportion 

within the categories of widowed, divorced and separated as compared to males. 

It may due to the fact the need for females within those categories to support 

their living. Consequently, from education perspective, the proportion of males 

exceeds females in primary and secondary categories, except for no formal 

schooling and tertiary level. This could relate to the provision of education and 

training opportunities for women as stated in the Eighth Malaysia Plan (2001-

2005) and Ninth Malaysia Plan (2006-2010) which leads to females to be able 

to surpass males at tertiary level. From the occupational perspective, females 

were largely concentrated within clerical category such as office clerks whilst 

another interesting discovery is females also largely concentrated in teaching 

professional and health professionals categories in 2012 as compared to males. 

In addition, within the science and engineering professionals category, females 

had slightly outnumbered males. This also may reflect the government policy 

to provide education and training opportunities for females as earlier stated. 

However, females still concentrated in low-paying occupations such as office 

clerks. Meanwhile, males were largely concentrated in science and engineering 

associate professionals. Hence, a certain degree of gender occupational segre-

gation could be reflected based on the results presented. However, it is noted 

that in 2012, most males largely concentrated in the low-paying occupations 

such as drivers and mobile plant operators, agricultural, forestry and fishing op-

erators and protective service workers. Finally, based on sectoral perspective, 

significant proportions of males worked in manufacturing, construction and 

public administration, defence and compulsory social security. On the other 
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hand, females were largely employed in wholesale and retail trade, education 

and professional, scientific and technical activities sectors. 

 

Table 1. Descriptive Statistics by Gender in 2012 

Variable          Male (4829)            Female (3236) 

 Mean                     Standard 

                              Deviation 

Mean                             Standard 

                                       Deviation 

Monthly Earnings  2563.997 2608.544 2290.017  2059.397 

Log-Earnings 7.524308 0.8077753 7.408977 0.8542718 

Age 36.254917 11.6193 36.408218 11.19077 

Location     

Urban 0.695382 0.4602931 0.75618 0.4294515 

Rural 0.304618 0.4602931 0.24382 0.4294515 

Marital Status     

Never Married 0.392421 0.5026849 0.363721 0.4811439 

Married 0.584593 0.4928431 0.56953 0.4952185 

Widowed 0.012839 0.1125917 0.03492 0.1836047 

Divorced 0.009319 0.0960925 0.027812 0.1644596 

Separated 0.000828 0.0287718 0.004017 0.0632645 

Education     

No Formal Schooling 0.018016 0.1330234 0.021014 0.1434517 

Primary 0.108718 0.3113175 0.078801 0.2694695 

Secondary 0.605094 0.4888811 0.475587 0.4994808 

Tertiary 0.268171 0.4430532 0.424598 0.4943583 

Occupation     

Chief Executives, Senior 

Officials & Legislators 

0.006834 0.0823919 0.006799 0.0821851 

Administrative & Com-

mercial Managers 

0.013667 0.1161181 0.023486 0.1514638 

Production & Specialized 

Services Managers  

0.014082 0.1178396 0.012361 0.1105076 

Hospitality, Retail & 

Other Services Managers  

0.007041 0.0836222 0.010198 0.1004833 

Science & Engineering 

Professionals 

0.020087 0.1403124 0.020396 0.141371 

Health Professionals 0.005591 0.0745728 0.007726 0.0875687 

Teaching Professionals 0.058397 0.2345172 0.097342 0.2964692 

Business & Administra-

tion Professionals 

0.018844 0.1359897 0.034611 0.1828198 

Information & Commu-

nications Technology 

Professionals 

0.004556 0.0673498 0.005871 0.0764119 

Legal, Social & Cultural 

Professionals 

0.003313 0.0574719 0.008035 0.089289 

Hospitality, Retail & 

Other Services Profes-

sionals 

0.000414 0.0203489 0.000309 0.0175791 

Science & Engineering      

Associate Professionals 

0.069994 0.255163 0.051607 0.2212663 

Health Associate  0.016152 0.1260746 0.037392 0.1897494 

Professionals Business & 

Administrations Associ-

ate Professionals 

0.030648 0.1723804 0.03801 0.1912497 

Legal, Social, Cultural & 

Related Associate Profes-

sionals 

0.004763 0.0688563 0.005253 0.0723009 

Information & Commu-

nications Technicians 

0.009733 0.0981842 0.010198 0.1004833 

Office Clerks 0.046593 0.2107884 0.08869 0.2843393 

Customer Services 

Clerks 

0.013253 0.1143692 0.019468 0.138186 

Numerical & Material 

Recording Clerks 

0.025885 0.1588095 0.042336 0.2013862 
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Other Clerical Support 

Workers 

0.004556 0.0673498 0.007417 0.0858128 

Personal Services Work-

ers  

0.044109 0.2053574 0.049135 0.2161827 

Sales Workers 0.078691 0.2692841 0.092398 0.2896318 

Personal Care Workers 0.015324 0.1228511 0.01885 0.1360177 

Protective Services 

Workers 

0.059226 0.2360707 0.031829 0.1755729 

Market-Oriented Skilled 

Agricultural Workers 

0.034169 0.1816808 0.025958 0.1590345 

Market-Oriented Skilled 

Forestry, Fishing &  

Hunting Workers 

0.00642 0.0798728 0.001854 0.0430264 

Subsistence Farmers, 

Fishers, Hunters & Gath-

erers 

0.002485 0.0497928 0.004635 0.0679359 

Building & Related 

Trades Workers, Exclud-

ing Electricians 

0.043901 0.204897 0.016378 0.1269448 

Metal, Machinery & Re-

lated Trades Workers 

0.041831 0.2002226 0.020705 0.1424154 

Handicraft & Printing 

Workers 

0.002485 0.0497928 0.001854 0.0430264 

Electrical & Electronic 

Trades Workers 

0.011597 0.1070724 0.006799 0.0821851 

Food Processing, Wood 

Working, Garment & 

Other Craft & Related 

Trades Workers 

0.013667 0.1161181 0.015142 0.1221371 

Stationary Plant &   Ma-

chine Operators 

0.033754 0.1806151 0.027503 0.1635694 

Assemblers 0.022779 0.1492138 0.032447 0.1772127 

Drivers & Mobile Plant 

Operators 

0.076413 0.2656858 0.030902 0.1730799 

Cleaners & Helpers 0.014496 0.1195349 0.030902 0.1730799 

Agricultural , Forestry & 

Fishery Labourers 

0.035618 0.1853553 0.016996 0.1292772 

Labourers in Mining , 

Construction , Manufac-

turing & Transport 

0.048871 0.2156215 0.020087 0.140318 

Food Preparation Assis-

tant 

0.006005 0.0772694 0.002781 0.0526719 

Electricity, Gas, Steam & 

Air Conditioning Supply 

0.005591 0.0745728 0.001854 0.0430264 

Water Supply; 

Sewerage, Waste Man-

agement & Remediation 

Activities 

0.007248 0.0848342 0.002163 0.0464667 

Construction 0.142887 0.3499935 0.021014 0.1434517 

Wholesale & Retail 

Trade; Repair of Motor 

Vehicles & Motorcycles 

0.137295 0.3441947 0.153894 0.3609026 

Transportation & Storage 0.068337 0.2523497 0.020705 0.1424154 

Accommodation & Food 

Service Activities 

0.052806 0.2236691 0.073857 0.2615778 

Information &  

Communication 

0.021122 0.1438072 0.021632 0.1455 

Financial &  

Insurance/takaful  

Activities 

0.021951 0.1465378 0.041718 0.1999753 

Real Estate Activities 0.004349 0.0658081 0.006489 0.080308 

Professional, Scientific & 

Technical activities 

0.019259 0.1374469 0.036774 0.188235 

Administrative & Sup-

port Service Activities 

0.052806 0.2236691 0.047899 0.2135848 
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Public Administration & 

Defence; Compulsory 

Social Security 

0.112031 0.3154378 0.085909 0.2802722 

Education 0.056326 0.2305747 0.158529 0.3652928 

Human Health & Social 

Work Activities 

0.021951 0.1465378 0.073239 0.260568 

Arts, Entertainment & 

Recreation 

0.006627 0.0811424 0.006489 0.080308 

Other Service Activities 0.008905 0.0939525 0.020705 0.1424154 

Activities of Households 

as Employers; Undiffer-

entiated Goods & Ser-

vices Producing Activi-

ties of Households for 

Own Use 

0.001657 0.0406725 0.027194 0.1626737 

Activities of Extraterrito-

rial Organization & Bod-

ies  

0 0 0.000618 0.0248567 

 

5. EARNINGS PROFILE 

 

Table 2 depicts the average monthly earnings of male and female employees 

within various occupational groups in 2012. The gender gap in earnings is ob-

served in all occupational groups. The health professionals received the highest 

monthly earnings of RM 6678 in 2012 followed by the administrative and com-

mercial managers with the value of RM 6059. On contrary, the subsistence 

farmers, fishers, hunters and gatherers earned the lowest the earnings at RM 

808. From gender perspective, within the health professional categories, fe-

males earned more than males. Another exceptional case whereby females re-

ceived larger earnings than males is within the food preparation assistant cate-

gory. However, for other occupational categories, males earned more than fe-

males in 2012. It is noted that males earned higher earnings than females even 

in the female dominated occupations such as teachings professionals and within 

all clerical categories which comprise of office clerks, customer services clerks, 

numerical and material recording clerks and other clerical support workers. Fur-

thermore, the earnings gap between males and females amongst decision-mak-

ing position such as the chief executives, senior officials and legislators, and 

administrative and commercial managers is quite substantial.  

 

Females at the decision making position received approximately less than 

half of the earnings received by males. This may reflect the glass ceiling effect 

in the labour market. It denotes that the females are not paid according to their 

abilities as compared to males. To certain extent, this reflects the barrier faced 

by females at the decision making position. As a result, this may lead them to 

exit from the labour market to concentrate on their families or to set up own 

business which provide higher return. On the other hand, within the lowest earn-

ings group which refers to subsistence farmers, fishers, hunters and gatherers, 

females received RM 663 in 2012. This denotes the existence of sticky floor 

effect. Despite males and females perform similar job, however, females end up 

at the lower scale as compared to males at the bottom of the earnings distribu-

tion. 
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Table 2. Average Monthly Earnings of Employees by Sex, Occupational 

Category in 2012 (2-digit level) 

Occupational 

Group 

Male Female Total 

 (RM) (RM) (RM) 

Chief Executives, Senior Officials 

& Legislators 

6571 3884 5496 

Administrative & Commercial 

Managers 

7458 4844 6059 

Production & Specialized  

Services Managers  

6031 4505 5466 

Hospitality, Retail & Other  

Services Managers  

3940 3277 3614 

Science & Engineering  

Professionals 

6165 4276 5400 

Health Professionals 5907 7512 6678 

Teaching Professionals 4287 3703 3979 

Business & Administration  

Professionals 

5398 4055 4657 

Information & Communications 

Technology Professionals 

5215 3447 4395 

Legal, Social & Cultural  

Professionals 

4023 3738 3847 

Occupational 

Group 

Male Female Total 

 (RM) (RM) (RM) 

Hospitality, Retail & Other  

Services Professionals 

6095 3602 5264 

Science& Engineering Associate 

Professionals 

3036 2605 2894 

Health Associate Professionals 3174 2521 2777 

Business & Administrations  

Associate Professionals 

4407 3124 3825 

Legal, Social, Cultural & Related 

Associate Professionals 

2842 2436 2669 

Information & Communications 

Technicians 

3213 2080 2745 

Office Clerks 2894 2052 2422 

Customer Services Clerks 3494 2173 2839 

Numerical & Material Recording 

Clerks 

2431 2107 2261 

Other Clerical Support Workers 3256 2096 2651 

Personal Services Workers  1790 1469 1653 

Sales Workers 1733 1325 1553 

Personal Care Workers 2174 1431 1839 

Protective Services Workers 2405 2073 2317 

Market-Oriented Skilled  

Agricultural Workers 

1410 1166 1328 

Market-Oriented Skilled Forestry, 

Fishing & Hunting Workers 

1414 1335 1401 

Subsistence Farmers, Fishers, 

Hunters & Gatherers 

989 663 808 

Building & Related Trades  

Workers, Excluding Electricians 

1391 1228 1358 

Metal, Machinery & Related 

Trades Workers 

1859 1540 1779 

Handicraft & Printing Workers 2121 1321 1855 

Electrical & Electronic Trades 

Workers 

1769 1518 1698 

Food Processing, Wood Working, 

Garment & Other Craft & Related 

Trades Workers 

1427 1074 1276 

Stationary Plant & Machine  1584 1091 1410 
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6. EMPIRICAL RESULTS 

  

The gender earnings differentials across quantiles are explored after control-

ling for covariates using the pooled quantile regression analysis. Table 3 depicts 

the results for the estimation at five quantiles of various values; the 10th, 25th, 

50th, 75th and 90th percentiles based on extended Mincerian (1974) model spec-

ification. Thus, the returns to labour market characteristics for men and women 

are assumed to be constant. Meanwhile, the inclusion of gender dummy reflects 

the underpayment receive by female employees. Age variable is positively re-

lated with log earnings. It indicates that older employees receive higher earn-

ings. Age squared which indicates proxy for experience is negatively related 

with log earnings. It is significant and conforms to the life cycle theory. Similar 

findings are found in other Malaysian studies such as Milanovic (2001) and 

Fernandez (2007). It denotes a concave-earnings profile, whereby log earnings 

will increase at the decreasing rate. Education is coded based on ranking; no 

formal schooling, primary, secondary and tertiary level respectively. Results 

show that the education variable denotes positive relationship with gender earn-

ings. Thus, the higher the level of the education, the higher will be the earnings. 

The coefficients for age and education confirm to economic theory which is 

positively related to the dependent variable which is log earnings. Meanwhile, 

marital status which is coded as 1 for married employee indicates positive sign 

towards the earnings. It signifies that married employees earn higher as com-

pared to non-married employees. The findings support the economic theory 

which states that married employees will earn more as compared to non-married 

employees since they need to support their families. Similar pattern exists for 

location variable which denotes positive sign as well. Since the location is coded 

1 for urban, thus, this signifies that employees who work at the urban area earn 

higher as compared to employees at the rural area in 2012. For the occupation 

variable, differences in the earnings are statistically meaningful between these 

occupation categories. The coefficient reflects negative sign as it starts with the 

highest ranking of the occupational categories which refers to chief executives, 

senior officials and legislators and ends with the lowest ranking which signifies 

the refuse workers and other elementary workers. Next, the variable for industry 

implies the differences in earnings exist across various industries.  

 

Operators 

Assemblers 1745 1553 1651 

Drivers & Mobile Plant Operators 1871 1526 1797 

Cleaners & Helpers 1807 1613 1693 

Agricultural, Forestry & Fishery 

Labourers 

963 752 912 

Labourers in Mining, Construc-

tion, Manufacturing & Transport 

1291 1023 1233 

Food Preparation Assistant 1312 1554 1369 

Street & Related Sales & Services 

Workers 

1272 1052 1172 

Refuse Workers & Other  

Elementary Workers  

1514 1341 1457 
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Table 3: Bootstrapped Pooled Quantile Regression Estimates in 2012 

Notes: 

(a) ***, ** and * denote statistical significance at the 1 % , 5% and 10 % level respectively based on two-tailed 

tests. 

(b) Standard errors are in parentheses. The quantile regression model estimates are based on bootstrapping with 

100 replications. 

 

Overall, most coefficients are significant at 1 %, 5% and 10 % of signifi-

cance level across various percentiles. However, the industry coefficient is in-

significant across other quantiles, except at 25th and 50th quantile. This indicates 

that the industry is not a factor in affecting the log earnings in 2012. The gender 

dummy which denotes underpayment receive by female signifies a decreasing 

values in the first half of the distribution. Consequently, the gender dummy fur-

ther signifies that female is largely underpaid at the lowest quantile which is 

10th percentile with the value of -0.3695493. This indicates the existence of 

sticky floor effect. It is defined due to the existence of the 10th percentile earn-

ings gap is higher than the 25th percentile earnings gap by at least 2 percentage 

point (Arulampalam et al., 2007). Thus, women at the bottom part of the earn-

ings distribution of 10th percentile is at the disadvantaged position as compared 

to those at the 25th percentile. Nevertheless, the difference of the earnings gap 

between the 75th percentile and 90th percentile signifies to certain extent, glass 

ceiling prevails in the labour market in 2012. The glass ceiling is defined by 

earnings comparison between the 90th and 75th percentile (Arulampalam et al, 

2007). It is reflected that women at the 90th percentile are more at disadvantaged 

position compared to women at 75th percentile in Malaysia in 2012. This reflects 

that females who worked as chief executives, senior officials and legislators, 

and managerial position such as administrative and commercial managers en-

countered the barrier to move up further within their particular organizations. 

Overall, it is noted that the sticky floor is more predominant than the impact of 

glass ceiling in the labour market in Malaysia.  

 

Variables 10th 25th 50th 75th 90th 

Age   0.0603977*** 

(0.0106174) 

 0.0633772*** 

(0.0062918) 

 0.0626762*** 

(0.0045006) 

 0.0537908*** 

(0.0042491) 

 0.0433788*** 

(0.006326) 

Age squared -0.0007512*** 

(0.001371) 

-0.0007571*** 

(0.0000815) 

-0.0007216*** 

(0.0000568) 

-0.0005779*** 

(0.0000574) 

-0.0004376*** 

(0.0000833) 

Education 0.4275621*** 

(0.0301131) 

0.4314829*** 

(0.0143958) 

0.4169322*** 

(0.0114112) 

0.3822028*** 

(0.0135386) 

0.390815*** 

(0.0194421) 

Marital Status 0.3668971*** 

(0.0309893) 

0.2842889*** 

(0.0214403) 

0.24286*** 

(0.0163997) 

0.2390577*** 

(0.0162088) 

0.2288392*** 

(0.0214162) 

Location 0.4072928*** 

(0.0310148) 

0.366656*** 

(0.0231204) 

0.3158885*** 

(0.0209622) 

0.2681461*** 

(0.0169487) 

0.2672274*** 

(0.0245338) 

Occupation -0.0077953*** 

(0.0007389) 

-0.0091329*** 

(0.0003999) 

-0.0091355*** 

(0.0004216) 

 -0.00959*** 

(0.0003937) 

-0.0100363*** 

(0.0004977) 

Industry 0.007016 

(0.0037364) 

0.0070757*** 

(0.0020836) 

0.0070561*** 

(0.0013742) 

0.0030137 

(0.0015168) 

0.0001575 

(0.0021397) 

Gender -0.3695493*** 

(0.0321229) 

-0.2721592*** 

(0.0168072) 

-0.2606552*** 

(0.0134786) 

-0.2424695*** 

(0.0167655) 

-0.2827302*** 

(0.0221165) 

Constant 4.259704*** 

(0.2282375) 

4.665524*** 

(0.1193599) 

5.109203*** 

(0.1121856) 

5.772849*** 

(0.0898796) 

6.308721*** 

(0.1258023) 

Psuedo-R2 0.2085 0.2671 0.3010 0.2965 0.2822 

Sample Size 8065 8065 8065 8065 8065 
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In short, the findings of this study concurs with other Malaysian studies from 

management perspective such as Ling et al. (1991), Koshal et al. (1998) and 

Zubaidah et al (1991) which stated that glass ceiling exists in the Malaysian 

labour market. However, their investigations were limited to firm’s perspective 

per se. Therefore, this study contributes further by providing evidence of glass 

ceiling from nationwide perspective. From another perspective, there is an ab-

sence of previous Malaysian studies on glass ceiling from economics perspec-

tive. Thus, this study contributes by providing evidence of glass ceiling from 

economics perspective. In addition, this study contributes further by providing 

evidence of sticky floor to also co-exist along the glass ceiling across the earn-

ings distribution. In comparison with other countries, the results seem to be sim-

ilar with Thailand in Fang and Sakellariou (2011) whereby they confirmed the 

existence of glass ceiling and sticky floor based on pooled regression. Other 

countries which have similar pattern based on the pooled model are France, 

Germany, and Italy which stated in Arulampalam et al. (2007).  

 

7. CONCLUSION 

 

This paper utilizes the quantile regression technique to evaluate the gender 

earnings differentials in Malaysia based on Malaysia Household Income Survey 

dataset for 2012. The gap is examined at across different points of the earnings 

distribution based on pooled regression analysis. Several important findings 

could be reflected in this paper. First and foremost, based on the descriptive 

analysis, the females representation across the occupational categories is en-

couraging in 2012.This could be due to female higher educational attainment as 

compared to males at tertiary level. Secondly, the concentration of females 

within the clerical categories is here to stay. Females should be equipped with 

necessary skill for them to engage in the skilled work dominated by males such 

as electrical and electronic trade workers and stationary plant and machine op-

erators. Thirdly, another important finding which is crucial is the concentration 

of males in the low-ranking occupations. Since male educational level exceed 

female’s at secondary level, this may explain the reason for them to end up at 

the low-paying occupations and would not be able to further compete with fe-

males to acquire higher ranking occupations in 2012.  

 

Fourthly, despite female higher educational attainment had been relatively 

higher than males at the tertiary level, however, overall, females continued to 

receive lower earnings as compared to males. It seems that males received 

higher earnings as compared to females across most occupations which include 

the female- dominated occupations such as office clerks and teaching profes-

sionals. Finally, this paper concludes that sticky floor and glass ceiling prevail 

in Malaysia in 2012. Wider earnings gap are found both at the 10th percentile 

and 90th percentile of the earnings distribution. Henceforth, two recommenda-

tions are addressed in this study. First and foremost, the existing implementation 
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of the policy of 30% of females at decision making level should be further en-

hanced in order to reduce the gap at the top earnings distribution. The enforce-

ment of higher number of females at the decision making level need to be more 

rigorous from the private sector as their participation level is still considered 

unfavourable as compared to the public sector which had already achieved its 

target of 30 % of females at decision making level in 2012. Therefore, it is pro-

posed that the salary scale in the private sector to be standardized. Thus, sticky 

floor and glass ceiling issues could be addressed more effectively if the private 

sector is obliged to standardize the salary scale within the particular organiza-

tions. By doing so, the employer would not be able to offer females such as a 

chief executive office, a salary which is lower as compared to male counterpart. 

Therefore, they would not leave firm if they had been granted similar amount 

of salary as compared to their male counterpart. For the low-paying occupations, 

if the salary receives by females is at par with the male counterpart, perhaps 

more females will decide to join the labour market. Therefore, income loss for 

the country could be avoided. Lastly, it is recommended to further enhance the 

female education in the science field as being outlined in the Eighth Malaysia 

Plan (2001-2005) and Ninth Malaysia Plan (2006-2010). Hence, more females 

would be interested to join the male-dominated occupations such as science and 

engineering professionals and not merely segregated within the traditional fe-

male jobs such as teaching professionals and health professionals. In sum, anal-

ysis of gender earnings differentials across the earnings distribution would be 

able to assist the policy makers to implement better targeted policies in future.  
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ABSTRACT 

 
The recent global financial crisis has led to an increase in public debt across developing 

countries and there are concerns about its economic impact. This paper investigates the effects 

of public debt on long-run economic growth of common law versus civil law countries in devel-

oping economies. The paper applies Pooled Mean Group estimator that accounts for heteroge-
neity across countries by allowing the short-run coefficients to differ across countries but con-

strain the long-run coefficient to be identical. Our results reveal that public debt lowers long-

run economic growth of common law countries but it has insignificant effects on long-run eco-

nomic growth of civil law countries. Conversely, public debt has insignificant effects on short-

run economic growth of common law countries but it lowers short-run economic growth of civil 

law countries. Our results suggest that institutional factors such as legal origin explain different 

impact of public debt on economic growth of developing countries. 

 

JEL classification: E6, F3, F4 

 

Keywords: Public debt, economic growth, legal origin, dynamic heterogeneous panel, develop-
ing countries 

 

1. INTRODUCTION 

 

The recent global financial crisis, partly caused by the unwinding US sub-

prime mortgage market, exposed many countries to economic recession. Re-

sponding to this recession, governments in some countries adopted expansion-

ary fiscal policy as a measure to reduce the effects of the economic recession. 

However, expansionary fiscal policy contributed to rising public debt-to-GDP 

ratio in these countries and there are concerns about its economic impact.    

 

The theory on public debt-growth relationship states that public debt affects 

economy in the short and long-run (Woo and Kumar 2015). Specifically, the 

traditional theorist asserts that public debt increases aggregate demand and out-

put in the short-run but crowds-out capital and reduces output in the long-run 

(Elmendorf and Mankiw 1999). Most policy researchers agree that public debt 

stimulates growth but there are few researchers arguing that public debt slows 

mailto:matemilolabt@gmail.com
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growth in developing economies. Prior studies on public debt and growth over-

looked the effect of country legal origin on public debt-growth relationship in 

developing countries. 

 

 

Developing countries legal system offer less protection of investors legal 

and property rights compared to developed countries. Moreover, there is con-

cern about fiscal and debt sustainability impact on economic growth of devel-

oping countries. According to World International Debt Statistics Report 

(2015), public debt has been rising in developing countries since 2000. The total 

external debt for developing countries was 1964 billion USD in 2000 but in-

creases to 5506.4 billion USD in 2013 which correspond to an increase of 180%. 

Moreover, public debt increases steadily through-out the 13 year period, 2000 

to 2013. Rising public debt in developing countries raises some concerns and 

the need to investigate the impact of public debt on economic growth. Results 

of these findings would serve as an early warning signal to avoid accumulating 

excessive debt with its many problems.   

 

On the issue of public debt, Blanchard et al (2013) highlighted danger of 

rising public debt and the need to rethink the ways macroeconomic policy are 

formulated. Prior studies (e.g. Schclarek, 2004) report negative effects of public 

external debt on growth of industrial and developing countries. Similarly, Rein-

hart and Rogoff (2010) examine the effects of public external debt on growth 

but they focus on only the correlations between debt and growth. Correlation 

tells us the strength of the relationship between two variables but lack power to 

establish causal relationship and it does not control for other determinants of 

growth. Other researchers (e.g. Eberhardt and Presbitero, 2013; Pescatori et al., 

2014) find that the negative effects of public debt on growth is not robust in a 

non-linear framework. 

 

This paper focuses on the effect of public debt on economic growth of de-

veloping countries within the Elmendorf and Mankiw (1999) theoretical frame-

work. Precisely, this paper investigates the effects of public debt on long-run 

economic growth of common law versus civil law countries in developing econ-

omies, classified as emerging economies. The Pooled Mean Group estimator 

(that accounts for heterogeneity across countries) results reveal that public debt 

lowers long-run economic growth of common law countries but it has insignif-

icant effects on long-run economic growth of civil law countries. Conversely, 

public debt has insignificant negative effects on short-run economic growth of 

common law countries but it lowers short-run economic growth of civil law 

countries. The results suggest that both the common law and civil law legal sys-

tems do not stimulate economic growth in developing countries.    

 

Unlike some prior studies that mainly focus on developed countries when 

investing public debt-growth relationship; this paper focuses on the effects of 
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country legal origin on the relationship between public debt and long-run eco-

nomic growth in developing countries, classified as emerging economies. The 

countries are divided into common law and civil law countries to gauge the ef-

fects of legal origin on long-run economic growth. Secondly, our paper applies 

the Pooled Mean Group estimator that account for heterogeneity across coun-

tries overlooked by prior studies when investigating public debt and growth re-

lationship. Third, the paper integrates law theory with the Elmendorf and 

Mankiw (1999) theory to explain the effects of country legal origin on the rela-

tionship between public and economic growth. As common law legal system 

protects investors’ rights and enforces contracts better than the civil law legal 

system (La Portal et al., 2008). All things being equal, better investors’ protec-

tion rights and contract-enforcement (indications of institutional quality) should 

reduce inefficient utilization of public debt needed to finance profitable invest-

ment and infrastructure projects to support productivity and stimulate growth in 

common law countries than civil law countries.  

 

The rest of the paper is organized as follows: section 2 reviews relevant 

literature, section 3 describes data and methods, section 4 discusses the results, 

and section 5 concludes the paper.  

 

2. THEORETICAL FRAMEWORK 

 

Common law and civil law operate in different ways. Common law relies 

on broader legal principles while civil law relies on legal codes (Glaeser and 

Shleifer 2002). Common law legal origin is linked to better protection of inves-

tors and creditors rights, less government regulation, more judicial independ-

ence, and less formalistic and more creative court, while civil law countries are 

linked to the opposite (La Porta et al. 2008; La Porta et al. 1998). Law theory 

argues that countries where the legal system enforces private property rights, 

enforces private contractual agreements and protect legal rights encourage in-

vestors to invest (Beck and Levine, 2005). Likewise, many researchers accept 

that effective protection of investors and creditors rights minimize inefficient 

utilization of financial resources (e.g. public debt), and increases government 

access to finance needed to fund profitable investment that stimulates growth 

(La Portal et al., 2008). Good laws that protect property rights and enforce con-

tracts encourage investment which is crucial for economic growth. 

 

The superior characteristics of the common law allow easy access to public 

debt needed to finance profitable investment to stimulate growth. The common 

law appears to minimize inefficient use of financial resources (such as public 

debt) than the civil law in developing countries. Therefore, this paper draws 

insights from law theory and integrates it with Elmendorf and Mankiw (1999) 

theory. Although, there are several channels through which public debt affect 

economic growth, but the Elmendorf and Mankiw (1999) theory clearly states 



 Bolaji Tunde, Rajabi & Bany-Ariffin 

 

 

46 

that public debt stimulate economic growth in the short-run but crowds out cap-

ital and lower economic growth in the long-run. The long-run and short-run 

predictions of this theory are integrated with the law theory. Specifically, the 

paper argues that common law protects investors’ rights and provides better 

contract-enforcement mechanism than civil law. These investors’ protection 

rights and contract-enforcement encourages investors to provide debt capital 

needed to finance profitable investment. All things being equal, better investors’ 

protection rights and contract-enforcement (indications of institutional quality) 

should reduce inefficient utilization of public debt needed to finance profitable 

investment and infrastructure projects to support productivity and stimulate 

growth in common law countries than civil law countries. Therefore, this paper 

hypothesized that at least in the short-run, public debt should have a positive 

relationship with economic growth in common law countries yet a negative re-

lationship in both the long-run and short-run economic growth in civil law coun-

tries.  

 

Turning to recent empirical studies in the literature, Woo and Kumar (2015) 

motivated by concern over rising public debt across the world due to the recent 

global financial crisis, examine the impact of high public debt on long run eco-

nomic growth. Appling OLS and System-GMM estimators, they find a negative 

relationship between initial public debt and subsequent economic growth, after 

controlling for other growth determinants. Precisely, a 10 percent point increase 

in initial public debt is associated with a slowdown in economic growth of about 

0.2 percent. The authors conclude that their results are similar to other research-

ers’ results reported in prior studies. Moreover, they document non-linearity in 

the public debt-growth relationship with only high (above 90%) of debt having 

negative effect on growth. Unlike Woo and Kumar (2015) that mainly build on 

determinants of long-run growth, our paper focuses on the impact of public debt 

on economic growth in common law versus civil law countries in developing 

countries that is rarely investigated. Moreover, our paper includes public debt 

square in our model specification to capture non-linear effects of public debt on 

growth.  

 

In order to thoroughly capture the non-linear effects of public debt on 

growth, Egert (2015) applies the panel threshold to investigate whether public 

debt has a negative nonlinear effect on growth if public debt exceeds 90%. He 

finds that a negative nonlinear relationship between public debt and growth is 

sensitive to modeling choices and data coverage. Moreover, in rare cases when 

non-linearity is detected, the negative non-linear relationship appears at lower 

level of public debt (between 20% and 60% of GDP). Egert (2015) argues that 

his results contradicts Reinhart-Rogoff (2010) who use descriptive statistics to 

show that public debt may have a negative effect on growth, especially when it 

exceeds 90%. Egert (2015) concludes that 90% is not a magic number and 

threshold value can be lower and the non-linear relationship may change de-

pending on sample size and model specification. He concludes that the non-
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linear relationship between public debt and growth appears complex and diffi-

cult to model. He suggests that further research is needed to understand the re-

lationship between public debt and growth. Our paper integrates law theory with 

the Elmendorf and Mankiw (1999) theory to explain the effects of country legal 

origin on the relationship between public and economic growth. Moreover, we 

include public debt square in our model specification to control for the non-

linear effects of public debt on economic growth documented in the literature. 

 

3. DATA AND METHODOLOGY  

 

This paper investigates the effect of public debt on economic growth of de-

veloping countries, classified as emerging economies, for the period ranging 

from 1979 to 2013.  This data is annual observation for each country and it is 

unbalanced panel data. Data were obtained from World Bank’s World Devel-

opment Indicators and Penn World Table (PWT) 7.0. The availability of data 

on public debt and other variables included in the model determine the sample 

size. The main analysis split the sample into common law (5) countries and civil 

law (13) countries. The paper split the sample data into common and civil law 

countries to investigate how country legal origin affects the relationship be-

tween public debt and economic growth. Additional analysis use the total sam-

ples (5 common law plus 13 civil law countries) of 18 developing countries, 

classified as emerging economies. Table 1 summarises the variables, source, 

and definition.  

 
Table 1. Definition and source of variables 

Variable Name                Source             Definition 

GDP per capital growth  

(GDPPG) 

World Development Indica-

tors  World Bank 

Real GDP per capital growth  

(annual %) 

Public Debt (Debt) World Development Indica-
tors, World Bank 

The central government debt, 
total (% of GDP) 

Population Growth (POP) Penn World Table (PWT) 7.0  Population growth (annual %) 

Government Final  

Consumption  

Expenditure (GOVCON) 

World Development Indica-

tors, World Bank 

General government final  

consumption expenditure (% 

of  

GDP) 

Real Effective Exchange  

Rate (REER) 

World Development Indica-

tors, World Bank 

Real effective exchange rate 

index  

Real Interest Rate (RIR) World Development Indica-

tors, World Bank 

Real interest rate (annual %) 

Trade Openness (TO)  Trade (% of GDP) 

 

The paper follows Woo and Kumar (2015) and proxy public debt as ratio of 

total government debt to gross domestic product (in percentage). The control 

variables included in the empirical model are the core set of explanatory varia-

bles that are related to economic growth. Economic growth is proxied by real 
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per capital GDP growth rate (in percentage). The paper controls for other deter-

minants of economic growth such as real interest rate, trade openness, real ef-

fective exchange rate, government final consumption expenditure, and popula-

tion in the regression model.  

 

In order to estimate the regression model, the paper applies the Pooled Mean 

Group because the Hausman test supports it over the Mean Group estimation 

technique. Pooled Mean Group (PMG) is proposed by Pesaran, Shin and Smith 

(1999) and is considered suitable for the analysis of dynamic panels. This is 

because it accommodates the long run equilibrium and the heterogeneous dy-

namic adjustment process. PMG estimation solves heterogeneity bias common 

in traditional panel fixed and random effects estimations. All traditional panel 

models have a basic assumption that at least some of the parameters are the 

same across the panel. For large time periods, Pesaran et al. (1999) shows that 

the traditional panel technique including panel generalized method of moment 

can produce inconsistent results, and a misleading estimate of the average val-

ues of the parameters in dynamic panel data model, except if the slope coeffi-

cients are truly identical. The pooled mean group allows the intercepts, short-

run coefficients and error variances to differ across countries, but it constraints 

the long-run coefficients to be similar across countries (Das, 2011). PMG is 

developed for a dynamic panel model where the time period is greater than the 

cross-sectional units, and it estimates the model as a system based on a combi-

nation of pooling and averaging of the variable coefficients (Asteriou, 2009). 

The paper extends aspect of Woo and Kumar (2015) paper by focusing on the 

effects of legal origin on public debt-growth relationship using the PMG Model. 

Adopting from Pesaran et al. (1999) and Law and Bany-Ariffin (2008) models, 

the autoregressive distributed lag (ARDL) model’s unrestricted specification for 

the dependent variable y is 
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i= 1, 2…N; t= 1, 2….T. 

where tiy  is a scalar dependent variable, tiX  is the k x 1 vector of regressors 

for the group i ,  µi represent the fixed effects, φi is a scalar coefficient on the 

lagged dependent variable, βi’s is the k x 1 vector of coefficients on explanatory 

variables, λij’s are scalar coefficients on lagged first differences of dependent 

variables, and γij’s are k x 1 coefficient vectors on first-difference of explanatory 

variables and their lagged values. This paper assumes that the error terms ɛit’s 

are independently distributed across i and t, with zero means and variances i
2

> 0. In addition, assuming that φi < 0 for all i, therefore there exists a long-run 

relationship between tiy  and tiX :  

  itititi X   '     =1, 2….N; t = 1, 2….T.                            (2) 
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where, iii  /''   is the k x 1 vector of the long-run coefficients, and ηit’s are 

stationary with possibly non-zero means (this includes fixed effects).  Equation 

(1) can be rewritten as: 
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where 1, ti , is the error correction term given by (2), hence i  is the error 

correction coefficient which measures the speed of adjustment towards the long-

run equilibrium. The PMG estimator proposed by Pesaran et al. (1999) restricts 

the long-run coefficients to be the same over the cross-section, but allows the 

short-run coefficients and error variances to be different across groups; that is, 

 i  for all i. The hypothesis of homogeneity of the long-run policy param-

eters cannot be assumed a priori and we tested it empirically in all specifications 

by a Hausman-type test (Hausman, 1978). The pooled maximum likelihood es-

timation is used in computing the group-specific short-rum coefficients and the 

common long- run coefficients. The estimators are represented as: 
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The Pooled Mean Group (PMG) is applied because the time period (T) is 

larger than the number of countries (N) in the panel data for this study. Moreo-

ver, the traditional theory of public debt-growth relationship asserts that public 

debt stimulate economic growth in the short-run but crowds out capital and re-

duce economic growth in the long-run. Thus, PMG estimation technique is ap-

propriate for this study because it provides the long-run and short-run effects of 

public debt on economic growth. PMG allows the intercepts, short-run coeffi-

cients and error correction mechanism to differ across the countries, but restricts 

the long-run to be the same across the countries (Das, 2011). These characteris-

tics make PMG approach less restrictive than dynamic fixed effect models 

which assume common short-run and long-run coefficients as well as common 

speed of error correction across panels.  

 

4. RESULTS  

Tables 2A and 2B show the descriptive statistics. Before estimating equa-

tion 1, it is necessary to determine the order of integration of the variables used 

in the analysis by using some panel unit root tests. The paper employs some 

widely used first generation panel unit root test (Baltagi, 2005). In order to test 

for the presence of unit roots in the panel data series, the paper uses recent panel 

unit root test proposed by Levin et al. (2002), (hereafter LLC), Im et al. (2003), 
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(hereafter IPS), Maddala and Wu (1999), (hereafter MW). In LLC, IPS, and 

MW, the null hypothesis is non-stationary. However, LLC stated the null hy-

pothesis that each individual time series has a unit root against the restrictive 

alternative hypothesis that each individual time-series is stationary. Conversely, 

IPS allows heterogeneity and their null hypothesis states that each series in the 

panel contains a unit root, but the null hypothesis maintains that some but not 

all individual series has a unit root. The Maddala and Wu (1999) test have the 

added advantage because it is valid for individual Augmented Dickey-fuller 

Test (ADF) with different lag lengths.  

 
Table 2A. Descriptive statistics for common law countries 

 GDPPG DEBT TO REER RIR POP GOVCON 

 Mean  2.544  49.365  103.158  109.445  3.262  1.931 13.426 
 Maximum  8.844  104.400  458.332  168.638  13.073  2.940 21.783 

 Minimum  -9.635 26.900  19.313 69.464  -12.340  -0.197 7.781 

 Std. Dev.  3.109  16.925  108.881  20.379  4.213  0.605 3.658 

 

Table 2B. Descriptive statistics for civil law countries 

 GDPPG DEBT TO REER RIR POP GOVCON 

 Mean  3.487  41.362  59.394  95.398  9.259  1.161 13.516 
 Maximum  13.675  128.400  181.369  228.555  78.790  2.744 25.347 

 Minimum  -14.385 26.025  14.545 46.838  -24.600  -1.044 5.694 

 Std. Dev.  13.675  16.925  29.478  23.165  14.937  0.786 4.124 

Notes: a GDPPG is Real GDP per capital growth (annual %). Public debt is the central govern-

ment debt, total (% of GDP). POP is population growth (annual %). GOVCON is the general 

government final consumption expenditure (% of GDP). REER is real effective exchange rate 

index. RIR is the real interest rate (annual %), and TO is the trade (% of GDP). 

 

Tables 3A and 3B report outcomes of the panel unit root test (in levels) and 

it shows that the null hypothesis of a unit root cannot be rejected at levels, except 

real interest rates and government final consumption expenditure (GOVCON). 

However, this hypothesis is rejected when the series are in first differences (see 

Tables 4A and 4B). These results clearly indicate that the most of the variables 

in levels are non-stationary while all the variables are stationary in first differ-

ences. In other words, all the variables are integrated of order one. Therefore, 

the paper proceeds to the pooled mean group estimation. 

 
Table 3A. Panel unit root tests (Levels) for common law countries 

Series LLC IPS Maddala-Wu 

Real GDP growth rate (GDPPG) -1.977 (0.080) -1.992 (0.079) 15.282 (0.010) 

Public Debt (DEBT) -1.530 (0.163) -0.959 (0.169) 24.446 (0.256) 

Trade Openness (TO) -1.355 (0.088) -0.421 (0.337) 10.483 (0.399) 

Real Effective Exchange Rate (REER) -1.233 (0.109) -0.670 (0.252) 13.379 (0.203) 

Real Interest Rate (RIR)  -3.477 (0.000)*** -4.154 (0.000)*** 37.999 (0.000)*** 

Population Growth Rate (POP)  1.948 (0.974) -0.838 (0.201) 15.341 (0.120) 

Government Consumption (GOVCON) -1.364 (0.086)  0.253 (0.600)   7.835 (0.645) 

 

Notes: Probability values are reported in parentheses. Lag for the series are 0 to 1. *** Indicate 

the rejection of the null hypothesis. The standard IPS tests are distributed as N (0, 1) and the 
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Maddala-Wu Fisher type test is distributed as X2 with 2N degrees of freedom. All the tests 

include time trend in the specification. 

 

Table 3B. Panel unit root tests (Levels) for civil law countries 

Series LLC IPS Maddala-Wu 

Real GDP growth rate (GDPPG) -1.096 (0.120) -1.787 (0.090) 16.149 (0.110) 

Public Debt (DEBT) -0.069 (0.473) -1.172 (0.130) 21.023 (0.121) 

Trade Openness (TO)  -2.223 (0.013) -3.728 (0.000) 58.078 (0.000) 

Real Effective Exchange Rate (REER) -1.542 (0.100) -1.561 (0.059) 24.846 (0.171) 

Real Interest Rate (RIR) -4.369 (0.000)*** -7.287 (0.000)*** 95.948 (0.000)*** 

Population Growth Rate (POP)  0.474 (0.682) -1.336 (0.091) 23.029 (0.120) 

Government Consumption (GOVCON) -2.890 (0.002)*** -2.397 (0.008)*** 42.672 (0.011)*** 

 

Notes: Probability values are reported in parentheses. Lag for the series are 0 to 7. *** and ** 

Indicate the rejection of the null hypothesis. The standard IPS tests are distributed as N (0, 1) 

and the Maddala-Wu Fisher type test is distributed as X2 with 2N degrees of freedom. All the 

tests include time trend in the specification.  

 

Table 4A. Panel unit root tests (First difference) for common law countries 

Series LLC IPS Maddala-Wu 

∆Real GDP growth rate (∆GDPPG) -10.239(0.000)*** -6.959 (0.000)*** 85.931 (0.000)*** 

∆ Public Debt (∆DEBT) -3.989 (0.000)*** -3.161 (0.001)*** 33.171 (0.000)*** 

∆Trade Openness (∆TO) -9.859 (0.000)*** -8.040 (0.000)*** 70.582 (0.000)*** 

∆Real Effective Exchange Rate (∆REER) -6.775 (0.000)*** -5.458 (0.000)*** 59.643 (0.000)*** 

∆Real Interest Rate (∆RIR)  3.064 (0.000)*** -7.310 (0.000)*** 78.340 (0.000)*** 

∆Population Growth Rate (∆POP)  -2.281 (0.044)** -4.412 (0.000)*** 44.245 (0.000)*** 

∆Government Consumption (∆GOVCON) -6.328 (0.000)*** -4.583 (0.000)*** 53.762 (0.000)*** 

 

Notes: Probability values are reported in parentheses. Lag for the series are 0 to 1. *** Indicate 

the rejection of the null hypothesis. The standard IPS tests are distributed as N (0, 1) and the 

Maddala-Wu Fisher type test is distributed as X2 with 2N degrees of freedom. All the tests 

include time trend in the specification.  

 

Table 4B. Panel unit root tests (First difference) for civil law countries 

Series LLC IPS Maddala-Wu 

∆Real GDP growth rate (∆GDPPG) -10.965(0.000)*** -13.978 (0.000)*** 106.653 (0.000)*** 

∆Public Debt (∆DEBT) -5.851 (0.000)*** -9.732 (0.000)*** 38.174 (0.000)*** 

∆Trade Openness (∆TO) -10.116 (0.000)*** -8.631 (0.000)*** 110.535 (0.000)*** 

∆Real Effective Exchange Rate (∆REER) -10.179 (0.000)*** -8.834 (0.000)*** 118.250 (0.000)*** 

∆Real Interest Rate (∆RIR)  5.940 (0.000)*** -11.230 (0.000)*** 156.692 (0.000)*** 

∆Population Growth Rate (∆POP) -3.576 (0.000)*** -6.068 (0.000)*** 105.576 (0.000)*** 

∆Government Consumption (∆GOVCON) -11.362 (0.000)*** -10.684 (0.000)*** 130.678 (0.000)*** 

Notes: Probability values are reported in parentheses. Lag for the series are 0 to 1. *** Indicate 

the rejection of the null hypothesis. The standard IPS tests are distributed as N (0, 1) and the 

Maddala-Wu Fisher type test is distributed as X2 with 2N degrees of freedom. All the tests 

include time trend in the specification. 

 

Although the mean group (MG) approach is less restrictive than the pooled 

mean group (PMG), PMG estimator is consistent and more efficient when the 

assumption of common long-run coefficient is valid. The Hausman test con-

firms that the assumption of common long-run coefficient is valid.  
 



 Bolaji Tunde, Rajabi & Bany-Ariffin 

 

 

52 

The Pooled Mean Group (PMG) results reveal that public debt is negatively 

related to long-run economic growth of common law countries but it has insig-

nificant effects on long-run economic growth of civil law countries in develop-

ing countries. Conversely, public debt has insignificant effects on short-run eco-

nomic growth of common law countries but it is negatively related to short-run 

economic growth of civil law countries. Our results suggest that institutional 

factors such as legal origin explain different impact of public debt on economic 

growth of developing countries, classified as emerging economies (see Tables 

5A and 5B).  

 
Table 5A. Pooled Mean Group (PMG) estimation for common law countries 

 Model 1 

Long-run Coefficients 

Model 1 

Short-run Coefficients  

Public Debt (Debt) -0.352***   (-3.23)  0.572          (1.02) 

Public Debt2 (Debt2)  0.005***     (4.49) -0.107         (-1.02) 

Population Growth Rate (POP) -0.147***   (-4.00)  0.664           (1.07) 

Government Consumption 

(GOVCON) 

-0.401***    (-3.05) -0.967         (-0.99) 

Real Effective Exchange Rate 

(REER) 

-0.025          (-1.52)  0.116*         (1.89) 

Real Interest Rate (RIR) -0.054          (-1.02)  0.072           (1.43) 

Trade Openness (TO)  0.006**       (2.33)  0.002**       (2.02) 

Error correction adjustment      -0.777***    (-5.85) 

Hausman-test for long-run  

Homogeneity 

 4.03            (0.30)      -                  -          

 

Notes: a See Table 2 for exact definition of variables. The dependent variable is real GDP growth 

rate. b The short-run coefficients are estimated using first difference (e.g. ∆Debt, ∆Debt2, ∆POP, 

∆RIR, ∆GOVCON, ∆REER, ∆TO). c Figures in parentheses are test statistics except for Haus-

man tests, which are p-values. d ***, **and * indicates that the coefficients are significant at 
1%, 5%, and 10 %, respectively. Observation = 131.  

 
Table 5B. Pooled Mean Group (PMG) estimation for civil law countries 

 Model 2 

Long-run Coefficients 

Model 2 

Short-run Coefficients 

Public Debt (Debt)  0.647           (1.59) -0.478**      (-2.31) 

Public Debt2 (Debt2) -0.001          (-0.97)  0.004          (1.50) 

Population Growth Rate (POP) -0.093          (-1.52)  0.298*         (1.82) 

Government Consumption 
(GOVCON) 

-0.632***    (-5.17)  -0.954***   (-3.02) 

Real Effective Exchange Rate 

(REER) 

-0.003          (-0.28)  0.064           (1.57) 

Real Interest Rate (RIR) -0.067***    (-3.20)  0.021           (0.32) 

Trade Openness (TO) -0.041***    (-3.95)  0.083**       (2.25) 

Error correction adjustment      -0.773***   (-7.38)     

Hausman-test for long-run  

Homogeneity 

 3.390          (0.847)       -                - 

 

Notes: a See Table 2 for exact definition of variables. The dependent variable is real GDP growth 

rate. b The short-run coefficients are estimated using first difference (e.g. ∆Debt, ∆Debt2, ∆POP, 
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∆RIR, ∆GOVCON, ∆REER, ∆TO). c Figures in parentheses are test statistics except for Haus-

man tests, which are p-values.         d***, **and * indicates that the coefficients are significant at 

1%, 5%, and 10 %, respectively. Observation = 301.  

 

The Pooled Mean Group (PMG) results reveal that public debt is negatively 

related to long-run economic growth of common law countries but it has insig-

nificant effects on long-run economic growth of civil law countries in develop-

ing countries. Conversely, public debt has insignificant effects on short-run eco-

nomic growth of common law countries but it is negatively related to short-run 

economic growth of civil law countries. Our results suggest that institutional 

factors such as legal origin explain different impact of public debt on economic 

growth of developing countries, classified as emerging economies (see Tables 

5A and 5B).  

 

The results for the civil law samples are consistent with our predictions that 

public debt is negatively related to short-run economic growth of civil law coun-

tries in developing countries. However, the results are inconsistent with our pre-

dictions that public debt lowers long run economic growth of civil law countries 

in developing countries. Moreover, the results for the common law samples are 

inconsistent with our prediction that public debt, at least, stimulate economic 

growth of common law countries in developing countries, in the short-run. Fur-

thermore, we do not find evidence that public debt stimulate long-run economic 

growth of common law countries in developing economies, classified as emerg-

ing economies.  

 

The results for the common law countries support the Elmendorf and 

Mankiw (1999) and the traditional view that public debt crowds out capital and 

lower economic growth in the long-run. But, there is no evidence that public 

debt stimulate economic growth of common law countries in developing econ-

omies, in the short-run, which contradict the Elmendorf and Mankiw (1999), 

and the traditional theory. The results for the civil law countries contradict 

Elmendorf and Mankiw (1999) and the traditional theory or view that public 

debt stimulates economic growth in the short-run but crowds out capital and 

lower economic growth in the long-run. Moreover, as a robustness tests, the 

results for all the developing countries, classified as emerging economies, reveal 

that public debt stimulate long-run economic growth but has no effects on short-

run economic growth which contradict the Elmendorf and Mankiw (1999) and 

the traditional view that public debt crowds out capital and lower economic 

growth in the long-run (See Table 6 results). 

 

It appears that the common law legal system is not necessarily efficient and 

effective than the civil law legal system in using public debt to stimulate eco-

nomic growth. Thus, the La Porta et al (2008) argument that common law legal 

system is superior to the civil law legal system is not supported. The reason for 

these inconsistent results could be that the common law legal system passed-on 
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to some developing countries has undergone tremendous changes, over time. 

As a result, the laws have become less efficient and effective to stimulate long-

run economic growth of developing countries, classified as emerging econo-

mies. 

The empirical results for the common law countries also support Woo and 

Kumar (2015) who examine the impact of high public debt on long run eco-

nomic growth. They find a negative relationship between initial public debt and 

subsequent economic growth, after controlling for other growth determinants. 

Likewise, the results are consistent with Schclarek (2004) who report negative 

effects of public external debt on growth of industrial and developing countries 

using generalized method of moments. He concludes that this negative relation-

ship is driven by the incidence of public external debt, and not by private exter-

nal debt. 

 

Additionally, our empirical results reveal absence of non-linearity in the 

public debt-growth relationship. Our results are consistent with Egert (2015) 

results that in rare cases when non-linearity is detected, the negative non-linear 

relationship appears at lower level of public debt (between 20% and 60% of 

GDP). Moreover, Egert (2015) results reveal that a negative nonlinear relation-

ship between public debt and growth is sensitive to modeling choices and data 

coverage, using data for 29 OECD countries. Likewise, our results are con-

sistent with Schclarek (2004) who do not find any support for non-linear rela-

tionship between public debt and economic growth. Conversely, our results are 

inconsistent with Reinhart-Rogoff (2010) who uses descriptive statistics to 

show that public debt may have a negative effect on growth, especially when it 

exceeds 90%. 

 

Table 6. Pooled Mean Group (PMG) estimation for all the developing 

countries, classified as emerging economies (Robustness Tests) 

 Model 1 

Long-run Coefficient 

Model 1 

Short-run Coefficient  

Public Debt (Debt)   0.060***    (2.50)  -0.105         (-0.96) 

Public Debt2 (Debt2)  -0.298         (-0.95)   0.975          (0.79) 

Population Growth Rate (POP)  -0.103***   (-2.16)   0.392          (0.53) 

Government Consumption 

(GOVCON) 

 -0.275***   (-3.36) -0.788***     (-2.84) 

Real Effective Exchange Rate 

(REER) 

 -0.018**      (-2.12)   0.108***     (2.93) 

Real Interest Rate (RIR)  -0.097***    (-5.03)  -0.005          (-0.09) 

Trade Openness (TO)  -0.043**      (-3.36)   0.054           (1.00) 
Error correction adjustment      -0.778***     (-8.71) 

Hausman-test for long-run  

Homogeneity 

 0.800          (0.997)      -                  -          

 

Notes: a See Table 2 for exact definition of variables. The dependent variable is real GDP growth 

rate. b The short-run coefficients are estimated using first difference (e.g. ∆Debt, ∆Debt2, ∆POP, 
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∆RIR, ∆GOVCON, ∆REER, ∆TO). c Figures in parentheses are test statistics except for Haus-

man tests, which are p-values.       d ***, **and * indicates that the coefficients are significant 

at 1%, 5%, and 10 %, respectively. Prior to running the PMG results for all the developing 

countries, classified as emerging economies, we conduct panel unit roots tests but the results 

are not reported to save space. Observation = 432.  

 

5. CONCLUSION AND POLICY RECOMMENDATIONS 

Although earlier studies have investigated the public debt-growth relation-

ship for countries in developed economies, there is a dearth of studies on the 

effects of public debt on long-run economic growth of common law versus civil 

law countries in developing economies, classified as emerging economies. Our 

paper fills this gap in the literature. The Pooled Mean Group estimator that ac-

counts for heterogeneity across countries results reveal that public debt lowers 

long-run economic growth of common law countries but it has insignificant ef-

fects on long-run economic growth of civil law countries. Conversely, public 

debt has insignificant effects on short-run economic growth of common law 

countries but it lowers short-run economic growth of civil law countries. The 

results for the common law countries, support the Elmendorf and Mankiw 

(1999) and the traditional theory that public debt crowds out capital and lower 

long-run economic growth. Conversely, the civil law countries results contra-

dict Elmendorf and Mankiw (1999) and the traditional theory that public debt 

stimulates economic growth in the short-run but crowds out capital and lower 

long-run economic growth. Moreover, in the short-run, there is no evidence that 

public debt stimulate economic growth of common law countries in developing 

economies, classified as emerging economies.  

 

From a policy perspective, the results have important policy implications. 

Firstly, the results imply that institutional factors such as legal origin explain 

different impact of public debt on economic growth in developing countries, 

classified as emerging economies. Therefore, the aspect of the World Bank Mil-

lennium Developmental goal focusing on improving quality of institutions in 

developing countries is a step in the right direction. Improving the quality of 

institutions would reduce inefficient and ineffective utilization of financial re-

sources, such as public debt, and foster the long-run economic growth that the 

developing countries desire. Secondly, the results re-inform policymakers (i.e. 

government) to be cautious of large public debt to finance public expenditure. 

Large public debt affects the economy negatively in the short-run and long-run. 

A country with large public debt may experience difficulty in financing on-go-

ing deficit through additional borrowing, and may be tempted to use alternative 

sources that are costly, such as seigniorage (seigniorage usually leads to hyper-

inflation) to raise revenue. Third, large or moderate public debt may reduce the 

fiscal flexibility of the government. Although, moderate levels of public debt 

have small negative effects on economic growth; large public debt are generally 

costly (Reinhart and Rogoff, 2012). Thus, even a government using moderate 
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public debt would face some constraints to respond to calls for more spending 

or lower taxes (Elmendorf and Mankiw, 1999). 

 

Our paper focuses on the effects of public debt on long-run economic 

growth of common law versus civil law countries in developing countries, clas-

sified as emerging economies. Future research may investigate the effects of 

public debt on long-run economic growth of common law versus civil law coun-

tries using data for all developing countries.  
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APPENDIX 

 
Lists of Developing Countries, Classified as Emerging Economies 

Common Law Countries Civil Law Countries 
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Malaysia China 
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 Philippines 
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 Russian Federation 

 Slovak Republic 

 Korea 

 Turkey 
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ABSTRACT 

 
A large portion of global investment and trade activities are controlled by Global Value 

Chains (GVCs) and it is even not possible to understand the global economy without certain 

awareness of them. Thus, whoever has the competitive edge within GVCs benefits relatively 

more from the global economy. Moreover, decisions and strategies of the global actors cannot 

be considered independently from their perceptions of competition. Thus, the nature of compe-

tition and how to measure competitiveness of each actor within GVCs are among the primary 

topics to be examined in order to understand the contemporary economic relations. This paper 
thus first discusses the nature and measurement of competition in GVCs. It also examines the 

concept of global competitiveness using a number of macroeconomics indicators by considering 

the European Union countries, the member countries of Shanghai Cooperation Organization, 

BRICS countries and the USA. In order to distinguish the relative competition levels of each 

global actor in GVCs, our paper then analyzes the role of Cultural Value Chains (CVCs) in the 

global competition. However, there is a lack of satisfactory statistics for creative industries for 

most countries, which are the main constituents of CVCs. Therefore, our study examines coun-

tries with reliable data to extend our understandings on the matter. Finally, this study discusses 

the decomposition of a domestic economy using the concept of GVCs, since policy and decision 

makers, especially governments, should focus on the dynamics of domestic and global economy 

in a synchronized way. Our study consists of three closely related parts, which, we believe, 
contributes more fundamentally on the discussion on the vitality of GVCs for the global econ-

omy.  

 

1. INTRODUCTION 

 

The role of Global Value Chains (GVCs) in the global economy can’t be 

ignored by national or international actors. When considering their share and 

role in the global economy, it’s not an exaggeration to say that GVCs are the 

spine of the contemporary global economy. Their share in global trade is ap-

mailto:halityanikkaya@gtu.edu.tr
mailto:aaltun@gtu.edu.tr
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proximately 80 percent (UNCTAD, 2013) and basically, whoever has a sub-

stantial influence on GVCs has a considerable effect on global economy in any 

way. The efforts trying to examine contemporary global economy and GVCs 

separately from each other are not fruitful. Even to see the boundaries of glob-

alization, GVCs are a primary structures reflecting where globalization has ex-

tended so far. 

 

As to the global competition; how actors of global economy perceive com-

petition also shape their decisions. What success and failure means in the global 

economy for each actor and how to be more successful in such a competitive 

environment depend on how they perceive competition. This also requires better 

understanding of GVCs as one of the main realities of contemporary economy 

and requires more discussion on dimensions of economic activities and relations 

within GVCs.  

 

Our paper discusses on the nature of competition and then how to measure 

it. Since without focusing on the main reference point in decision making pro-

cess of actors, discussing other dimensions of global economy and its constitu-

ents may not be efficient. Another important point is that GVCs are very com-

plex and big structures. Many nations and companies can come together to per-

form various activities for a joint chain. How these structures can be constructed 

and sustained requires more explanations in terms of base structures for such 

big collaborations. Our paper primarily introduces Cultural Value Chains 

(CVCs) as one of the explanations to these base structures. Further, how local 

decision makers such as national governments combining national and interna-

tional dimensions of economic interactions for decision making in terms of 

competition will be discussed. This is mainly related with understanding the 

decomposition of local economy in terms of global and regional flows and 

chains of economic activities. 

 

2. GLOBAL ECONOMY, GVCs AND COMPETITION 

 

Globalization basically can be defined as “the process of continuing inte-

gration of the countries in the world” (Mrak, M., 2000). Considering this inte-

gration together with the increasing level of fragmentation of production, the 

world becomes such interacted that has never seen before. Actually many eco-

nomic activities are not new. Some of them extended to thousands years ago, 

some of them extended to centuries ago and some of them extended to decades 

ago (Elms et al., 2013), (Kowalski et al., 2015). New activities are: increasing 

global dimensions and global interactions (Elms et al., 2013; Kowalski et al., 

2015).  

 

GVCs are core structures reflecting every aspect of new things in the con-

temporary economy. Basically, GVCs are the global level of value chains, 
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which can be defined in a way that “The value chain describes the full range of 

activities that firms and workers perform to bring a product from its conception 

to end use and beyond. This includes activities such as design, production, mar-

keting, distribution and support to the final consumer (Gereffi and Fernandez-

Stark, 2011).” GVCs are available for decades, but the aspects that are new for 

GVCs is the scale where GVCs accessed and the amazing level of fragmentation 

of production resulted from technological change (De Backer and Miroudot, 

2013).  

 

It is necessary to clarify one very important point for better understanding 

of the concept of GVCs. That is, compared to local actors in the global economy, 

foreign actors can have similar or sometimes better rights in local economies in 

terms of financing, investing, producing, selling and trading. They even can 

benefit from the similar governmental supports. Thus, local governance and in-

ternational actors are main parts of this economical competition along value 

chains. This means a competition occurring not only in international level but 

also within borders among locals and foreigners. How this competition per-

ceived by local governments and global players have significant effect on policy 

making process. 

 

The success of actors in this competition depends on their competitiveness 

levels. Competitiveness is defined as “the set of institutions, policies, and fac-

tors that determine the level of productivity of a country.” (WEF, 2014) 

Figure 1. The Relations among Parameters of Competitiveness 

 

Source: Adopted from World Economic Forum (2014) The Global Competi-

tiveness Report 2014-2015. 

 

How do we consider this competitiveness concept for GVCs? Basically cap-

ital flows shape the international economy. They change the ownerships of the 

economic activities. Productivity and return on investment also are affected by 

ownership. Thus, the changing income means changing in wealth. For each 

GVC, this reflects the basic nature of competitiveness. Whoever relatively ben-

efit more from these cycles for each GVC can be recognized as the relatively 

more successful in competition along these chains.  

 

It is not easy to examine each GVC one by one. However, for individual 

countries there are some basic indicators that can make sense for understanding 

the issue better. There are FDI stocks and flows statistics for each country pro-

vided by United Nations Conference on Trade and Development 
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Return on 

Investment
High Level of 

Income
Growth Rates Prosperity
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(http://unctadstat.unctad.org). Balance of payments statistics also reflects the 

other parts of capital flows. As a result of these flows, shareholders of economic 

factors are changed for countries. It is not easy to determine the extent of these 

changing shareholders, except some restricted studies and predictions. Then the 

cycle continues by altering productivity and level of successes in investments, 

income as a result of previous motives, and wealth from accumulation of in-

come.  
 

Figure 2. Competitiveness Cycle in GVCs 

 
The concept of competitiveness implies a potential of being successful in a 

global competition, but measuring the level of competition for each country is 

the key factor for supporting decision making process. There are some com-

monly accepted performance measures for countries in this competition. “One 

of the most visible measures we hear about on a frequent basis is GDP or “Gross 

Domestic Product” (Camlek, V., 2012)” GDP is defined in a way that “it is the 

sum of gross value added by all resident producers in the economy plus any 

product taxes and minus any subsidies not included in the value of the prod-

ucts.”1 In another dimension, the value of GDP reflects the income of nationals 

and foreigners within certain borders. Also exports and imports of a country 

which are among most important constituents of GDP determine the level of 

participation in the global economic environment. 

 

Here we shall focus on 4 important economic actors: EU (for simplicity 

EU5), Shanghai Cooperation Organization (SCO), BRICS and USA. First 

checking GDP, exports and imports of above four important actors in the global 

economy, we then discuss beyond this. 

 

                                                
1 . See World Bank World Development Indicators at http://data.worldbank.org/indica-

tor/NY.GDP.MKTP.CD. 
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Regarding GDP statistics, it is clear that the volume has been constantly 

increasing. Leading position of USA and China can be observed easily. Other 

countries have been growing in terms of GDP which can be seen in figures be-

low, as well. 

 

Figure 3. EU5, BRICS, SCO and USA GDP Between Dates 1990 and 

2014 in Billions USD 

 

Source: http://data.worldbank.org 

 

Figure 4 below presents GDP figures for three important groups of actors in 

the world economy EU5, SCO and BRICS. The leading economies in SCO is 

China and Russia, other countries have very low GDP levels. But total volumes 

of each separately make sense to be leading four main competitors in the global 

economy. Other important measures are exports and imports data. 

 

Figure 5 reports that EU5 exports and imports are also increasing in volumes 

during the period considered. Especially Germany has shown very high growth 

in both export and import. This means more interaction with other countries.  

 

Figure 6 implies that in SCO, Russia and Kazakhstan have considerable 

level of exports and imports relative to others. Other economies are very small 

economies compared Russia and Kazakhstan. As a member of SCO, China is 

also very important country with high growth rates both in exports and imports.  

 

Figure 7 shows that BRICS countries have also increasing exports and im-

ports. That is, all four actors, EU5, BRICS, SCO and USA have increasing GDP, 
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exports and imports. According to traditional economic understandings, given 

statistics above and growth rates of GDP, exports and imports, researchers try 

to explain the evolution of competition using a number of parametric or non-

parametric methods. However, we try to clarify beyond traditional views. 

 

Figure 4. GDP of EU5, SCO and BRICS in Billions USD: (1) EU5 GDP 

(1985-2014); (2) SCO GDP (1990-2014); (3) BRICS GDP (1990-2014) 

  

 

Source: http://data.worldbank.org 

 

It is crucially important to note that GDP and trade statistics fail to convey 

information about changing shareholders’ profiles within economies. For any 

growing or shrinking economy, local and foreign factor owners are the real gain-

ers or losers. However, statistics discussed above convey very little information 

about relative success of local and foreign actors. For instance, in a growing 

economy, foreign actors may gain relatively much more than locals and even 

the growth rate of increasing income of foreigners can be much higher than 

locals. 

 

Another important measure is GNP in terms of income and sometimes it is 

also called GNI. “Gross national income (GNI, formerly GNP) is the sum of 
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value added by all resident producers plus any product taxes (less subsidies) not 

included in the valuation of output plus net receipts of primary income (com-

pensation of employees and property income) from abroad.”2 GNI is the income 

gained by locals both in their homeland and in abroad. Globally, GNP may make 

some sense for nationals to see what an income level they can access globally. 

By comparing the growth rate of GDP with the growth rate of GNP, trends can 

be observed. To clarify matter: 

 GDP= (Income gained by foreigners within a country = A) + (Income 

gained by locals within a country = B). 

 GNI= (Income gained by locals within a country = B) + (Income gained 

by locals abroad = C). 

 

Figure 5. EU 5 Exports and Imports in Billions USD: (1) EU5 Exports 

(1985-2014); (2) EU5 Imports (1985-2014) 

  

Source: http://data.worldbank.org 

 

If we were able to calculate A, B and C separately, it would be much easy 

to compare the success of each country in the global environment. Within the 

world surrounded by GVCs, borders are now much less a matter, instead for 

each nation a level of participation and relative productivities matter. Rather it 

is possible to generate one more indicator by just taking difference between GNI 

and GDP (C-A) as if an income is at balance, we find that the differences be-

tween a country’s nationals’ income gained from abroad and the income gained 

by foreigners within a border of that country. This gives us an understanding of 

relative success of a country against other countries in the global environment 

where GVCs are such a matter.  

                                                
2 . See World Bank World Development Indicators at http://data.worldbank.org/indica-

tor/NY.GNP.ATLS.CD. 
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Figure 6. SCO Exports and Imports (except China) in Billions USD: 

(1) SCO Exports (1992-2013); (2) SCO Imports (1992-2013) 

  

Source: http://data.worldbank.org 

 

Figure 7. BRICS Exports and Imports in Billions USD: (1) BRICS Ex-

ports (1990-2014); (2) BRICS Imports (1990-2014) 

  

Source: http://data.worldbank.org 
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3. IMPLICATIONS OF (GNI-GDP) IN GVCs DOMINATED GLOBAL 

ECONOMY  

 

A (GNI-GDP) difference provides considerable evidence about the relative 

competitiveness of a nation against the others. Here are these indicators exam-

ined yearly, however considering international investment environment and the 

duration of return on investment from FDIs, sometimes looking the averages of 

5 or 10 years should also be taken into account. 

 

Figure 8. GNI-GDP for EU5, BRICS, SCO and USA  

Between 1993 and 2013 in Billions USD 

 

Source: http://data.worldbank.org 

 

Regarding GNI-GDP differences figures, we see very different patterns for 

EU5, the USA, SCO and BRICS. EU5 countries except the United Kingdom 

have very similar patterns for GNI-GDP statistics. Especially two important 

years, 1995 and 2004, are main expansion steps of the EU and after these dates 

there has been an increasing trend in GNI-GDP. The UK, especially between 

years 1995 and 1999, follows different patterns. After the 2008 crisis, there are 

again increases for EU5 indicators. Whether they suffer or benefit from the 2008 

crisis is a different question though. This may also imply something about the 

adaptation potential to probable crisis environment by international economic 

bases, means a flexibility. In the Europe such synchronized movements may be 

the sign of a joint policy making. This may also be the result in compensation 

of shocks by collaboration. Figure 9 also shows how the Europe intervenes in 

the global environment much. A decreasing and then increasing patterns of 

GNI-GDP show an investment cycle. The Europe, compared other countries 
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below has also much more cyclical nature. 1985-1989, 1989-1993, 1993-1997, 

1997-2000, 2000-2006, 2006-2010, 2010-2012 cycles also may imply some in-

vestment position changes but as seen below, financing investment abroad for 

a very long duration seems a bit changed as well.  

 

Figure 9. GNI-GDP for EU5 Between 1985 and 2014 in Billions USD 

 

Source: http://data.worldbank.org 

 

As can be seen from Figure 10, there is an interesting similarity between the 

periods 1985-2000 and 2002-2014 for the USA. And yet for the latter period, 

the volume is relatively larger. This may imply 10-15 years ROI of USA invest-

ments abroad. The decreasing pattern implies an investment period and the vol-

ume provides information about the increasing income level from investments 

abroad. The pattern of US cannot be considered independently from Chinese 

figures though.  

 

Since the early 2000s, Chinese GNI are always lower than her GDP 

implying the accumulation of foreign factor ownership in China. But these 

efforts still are not enough to make GNI increase over GDP. Next 5-10 years 

will clarify whether China’s investment effort may contribute its 

competitiveness against foreign factor ownership within China. 

 

India’s figure also implies investment efforts abroad for the cycles of 2001-

2005 (relatively small), 2007-2010, 2010-2013. Contrary to China, India’s GNI 

becomes higher after 2010 for some years. For Russia, periods between 1999-

2010 and 2010-2014 cannot be explained with the above implications that is 

valid for the other countries. Since the cyclical nature caused by 2010 basically 

a result of dramatically decrease of GDP in that year. For Russia, also note that 

GNI has a pattern that is mostly below the pattern of GDP. 
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Figure 10. GNI-GDP in Billions USD: (1) GNI-GDP for USA (1985-2014); 

(2) GNI-GDP for China (1985-2014) 

  

Source: http://data.worldbank.org 

 

Data on exports and imports also imply similar patterns with GNP and GDP. 

GNI-GDP conveys some interesting details beyond GDP and GNI though. In-

crease in GDP or GNI doesn’t necessarily imply that local factor owners benefit 

more or at least relatively the same. China and the USA examples move com-

pletely in the opposite direction. To clarify the matter, the amount of Chinese 

exports by foreign factor owners is approximately 52% (Ma, H. et al., 2013). A 

GNI-GDP difference also indicates relatively dramatic increasing effects of for-

eigners especially after 2005. Here we just want to attract awareness to an im-

portant need of examination of global economy not constrained by the ordinary 

understandings. GNI-GDP is a somehow confirmatory argument for this.  

 

Another important point that shouldn’t be ignored is Cultural Value Chains 

(CVCs). The need of CVCs to explain GVCs depends on the complexity of 

GVCs. Such big structures including various industries and actors along a chain 

requires a base to gather and sustain these integrated structures. If these struc-

tures just only had business sides, companies could come together as profit seek-

ers. GVCs also require sustaining consumption cultures to sustain GVCs, as 

well. And such consumption culture can be formed by some cultural goods or 

services called as Cultural Value Chains. As an individual section, we want to 

clarify some characteristics of these chains. CVCs can be considered as Global, 

Regional Value Chains in one way, but we need to focus them separately in 

order to assess the characteristics of forming and sustaining cultural bases for 

other value chains. 
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Figure 11. GNI-GDP for BRICS Between 1991 and 2014 in Billions USD 

 

Source: http://data.worldbank.org 

 

4. CULTURAL VALUE CHAINS (CVCs) AND THEIR ROLES 

 

A GVC is not a simple structure such that it is just managed by one actor. A 

large number of actors from various industries and subindustries participate in 

a certain GVC. A GVC also requires a sustainable consumption of final goods 

for not only to survive but also to be sustainable in a longer term. Thus, such 

big structures need huge cultural bases both for supply chain and consumption. 

These needed cultural bases can be formed and sustained by an effective tool 

that can be effective as wide as GVCs. This can only be again explained by 

value chains concepts that are having global dimensions. A Global Value Chain, 

which has a role in forming and sustaining a cultural base for a certain GVC or 

GVCs may be a good explanation for this understanding. The concept of CVCs 

is a very useful notion for our argument. CVCs can be defined in a way that 

they are cultural or creative goods or services value chains, which plays an im-

portant role not only in constructing new value chains but also in sustaining 

available value chains by feeding culture bases for GVCs.  

 

If there is no demand for, there is no need to supply of goods and services. 

Thus, GVCs can only survive by sustaining consumption of their final goods. If 

participating companies don’t have confidence in the prospective success of 

value chains, they leave the value chains. To keep consumers and other compa-

nies loyal to value chains can only be possible by the existence of strong cultural 

bases. Formation of cultural bases and feeding these cultural bases are among 

important aspects of GVCs. Of course such cultural bases should be as global 

as GVCs themselves, too. 
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Is there any of us who can ignore the effects of Hollywood films on our 

contemporary life styles? Is there any country in which McDonalds, Burger 

King, Kentucky Fried Chicken or Pizza Hut are not operating there? So, people 

learn life styles from some sources, especially by consuming cultural goods or 

services. Some cultural goods have unbelievably wide and high effects on peo-

ple. In many countries, people watch Titanic, even some of them watch it many 

times in cinema. The books of Lord of the Rings, the movie of it are also im-

portant samples. How jeans become such a wide, whether it is possible without 

a cultural base? Cultural goods and services are very effective in formation of 

cultural bases for consumption of some other goods.  

 

A value chain has direct effect on economy both at the micro and macro 

levels. However, some value chains such as cultural good or services value 

chains have also second and third generation effects. A cultural good or service 

value chain may trigger other goods or services value chains directly related 

with its cultural good or developed from it. Developing toys of a film character 

may be a good example. But, some effects of cultural value chains can be con-

tributing to form a culture base for other value chains. The last effect may be 

contributing to another culture. 

 

First Generation Effect: These are micro and/or macro effects of own pro-

duction and trade. Animation industry buy something from abroad, assign tasks 

to foreign firms located in other countries, export their products, employ work-

ers. That is, there are basically some direct effects to an economy. When con-

sidering cultural industries and creative industries together, even this first gen-

eration effects are considerably high. First generation effects are discussed 

mainly by using some other data sources instead interviews. The interviews will 

focus mainly on mapping and analyzing second and third generation effects. 

 

Second Generation Effect: Developing secondary products from original 

cultural goods such as developing toys, etc. from related cultural goods or ser-

vices are second generation effects. So these effects mean the development of 

new value chains. For example, documentaries of Discovery Channel, National 

Geographic Channels and History Channels have very wide second generation 

effects. Even you most probably buy many related products with their docu-

mentaries from their websites such as books, maps, magazines, games, interac-

tivities, android or apple applications, miniatures, figures or posters of charac-

ters, special exhibitions, t-shirts, hats, toys, many accessories related with orig-

inal documentaries, imitations of accessories used in documentaries, etc. (See 

their websites for games, interactivities and shop; www.discovery.com, 

www.history.com, www.nationalgeographic.com) 

 

Third Generation Effect: These effects are to contribute for forming a cul-

tural base for some other value chains, not directly derived from original prod-

uct, by imposing a habit, a lifestyle, etc. For example, many Hollywood movies 

http://www.discovery.com/
http://www.history.com/
http://www.nationalgeographic.com/
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contribute to widening the western culture and Bollywood movies contribute 

people’s familiarities with the Indian culture. How fast food chains become such 

wide cannot be explained with any other way except these cultural value chains. 

 

Cultural goods or services are defined recently within the concept of crea-

tive industries. Creative Economy data are available in UNCTAD Statistics 

since the early 2000s. Mainly, there are four basic categories:3 

 Creative Goods Exports and Imports 

 Creative Services Exports and Imports  

 Creative Industries Related Goods Exports and Imports 

 Creative Industries Related Services Exports and Imports 

o Computer and Information 

o Royalties and Licenses Fee 

 

The rest of the section discusses the extent of creative economy worldwide. 

Creative goods exports and imports are approximately 500 billion US dollars in 

year 2011. Total trade flows for these industries are about a trillion dollars for 

the same year. Creative services exports and imports are about more than 250 

billion dollars, with totaling approximately 500 billion dollars. Related indus-

tries goods exports and imports are approximately 850 billion dollars each with 

totaling more than 1.6 trillion dollars. Creative industries related services ex-

ports are more than 500 billion dollars and imports are approximately 400 bil-

lion dollars with totaling approximately more than 4 trillion dollars. Consider-

ing their effect mechanism on forming a culture base for other consumptions, it 

is considerably a big volume. 

 

Our paper especially considers two important countries in terms of global 

competitiveness in their creative industries and their global economic roles. 

China has much higher exports relative to its imports and the USA has the op-

posite. Regarding the creative economy statistics for the understanding of 

CVCs, at a first glance it seems that they don’t have different patterns from their 

ordinary global trade movements. That’s why, production costs of creative 

goods and costs for creative services are cheaper in the very same countries 

where other production and services costs are also lower such as the Far Eastern 

Countries. For example, animation and film industry can find much cheaper 

services in the Far East and they then choose to benefit from this. Production of 

creative goods is much cheaper in the Far East although the origin and licenses 

are mostly hold by the few other nations. Thus, higher net-exports of China and 

higher net-imports of USA are consistent with this view.  

 

                                                
3. See UNCTAD Creative Economy Statistics available at http://unctadstat.unctad.org. 

http://unctadstat.unctad.org/
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Moreover, high volumes of (bilateral) trade in creative industries mean its 

substantial share in the global economy. Nonetheless, type of cultural motives 

and values they carry depends on which culture dominates within them. There-

fore, royalties and licenses fee statistics provide important clues for clarifying 

the matter. With a triggering mechanism from royalties and licenses to creative 

economy activities and from creative economy activities to other type of eco-

nomic activities, this will bring us to the results that we observe in GNI-GDP 

differences. 

 

Similar to the merchandise trade, China has a huge exports and relatively 

lower imports and USA has higher imports in these industries. However, the 

levels of GNI-GDP differences for the USA and China are not consistent with 

these graphs. Thus, there may be some other explanations within the creative 

economy to convey information in terms of these differences. Evaluating each 

of the two parts of Creative Industries Related Services Statistics, Royalties and 

Licenses Fee Exports and Imports gives us some important clues.  

 

Royalties and licenses fees are defined in the Creative Economy Report in 

a detailed way: 

“royalties and license fees covers receipts (exports) and payments (imports) of res-

idents and nonresidents for (i) the authorized use of intangible non-produced, non-

financial assets and proprietary rights – such as trademarks, copyrights, patents, 

processes, techniques, designs, manufacturing rights, franchises, etc. and (ii) the 
use, through licensing agreements, of produced originals or prototypes – such as 

manuscripts, films, etc.” (Creative Economy Report 2010 - Statistical Annex) 

 

Amazingly high US exports compared to Chinese exports and relatively 

very higher exports compared to its own imports, Royalties and Licenses Fee 

Exports and Imports figures reflect one of the key points of the global economic 

environment. Other dimensions of creative economy do not also seem to differ 

much from the ordinary patterns. However, royalties and licenses fee convey 

very valuable information about the source of competitiveness and factor own-

erships for each country not easily caught at a first glance. One of the most 

important implications of royalties and licenses fees statistics is that they prob-

ably show who dominates the cultural value chains. Thus, royalties and licenses 

fee and GNI-GDP differences are just among two indicators that can provide us 

valuable information in addition to the ordinary understandings of competition.  

 

When comparing Royalties and Licenses Fees with some other indicators, 

they may relatively be small, however considering each country’s share, the 

USA has clearly a leading position. 

 

Tables 1-4 report some important facts about Royalties and licenses fees 

(RLF). Table 1 shows RLF exports in billions USD, Table 2 shows the share of 
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RLF exports in world total, Table 3 shows RLF imports in billions USD and 

Table 4 shows the ratios of RLF exports to imports. Considering Table 1 and 

Table 2 together, it is clear that the USA has a prominent role in RLF. Approx-

imately half of the world total belongs to the USA in terms of RLF exports.  

 

Figure 12. World Creative Economy in Billions USD: (1) Creative Goods 

and Services (2003-2011); (2) Creative Goods, Services, Related Goods 

and Services (2003-2011) 

  

Source: http://unctadstat.unctad.org 

 

Considering Table 1 and Table 3, although China, BRICS and SCO mem-

bers have very small amount of exports, they have considerably higher imports. 

Table 4 shows the ratio of exports to imports, their imports 10 times bigger than 

their exports. For China case this ratio is more than 16 times. When considering 

the components of GVCs, these RLF figures convey important information for 

us. The competitiveness in GVCs has mainly two pillars: (1) to be the owner of 

idea, project, brand or model and (2) to construct a systematic value flow mech-

anism. Thus, RLF figures are very important for the first pillar and GNI-GDP 

figures are very important for understanding the second pillar. In the USA and 

EU5 cases, they are relatively much more successful compared to others in 

terms of both of these ways. However, the USA seems much prominent position 

for the latter, that is in constructing a systematic value flow mechanism when 

we considering GNI-GDP figures.  
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Figure 13. USA and China Creative Economy Figures in Billions USD: (1) 

USA Creative Goods, Services, Related Industry Goods and Services 

(Royalties and Licenses Fee not included) (2003-2011); (2) China Creative 

Goods, Services, Related Industry Goods and Services (Royalties and Li-

censes Fee not included) (2003-2012); (3) USA Royalties and Licenses Fee 

(2003-2011); (4) China Royalties and Licenses Fee (2003-2012) 

 

 

 

  

Source: http://unctadstat.unctad.org
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Figure 14. % Share in World Total: (1) USA International Trade in Roy-

alties and Licenses Fee (2003-2012); (2) China International Trade in 

Royalties and Licenses Fee (2003-2012) 

  

Source: http://unctadstat.unctad.org 
 

Table 1. Royalties and Licenses Fees Exports in Billions USD (2003-2012)  

  2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

USA 56,8 67,1 74,4 83,5 97,8 102,1 98,4 107,2 120,8 124,3 

EU5 19,6 23,7 28,3 29,8 35,1 41,6 50,3 46,6 49 42,5 

China 0,1 0,2 0,2 0,2 0,3 0,6 0,4 0,8 0,7 1 

BRICS (China 

Excluded) 
0,3 0,4 0,6 0,6 0,9 1,1 1,1 1 1,5 1,6 

SCO (China 

Excluded) 
0,2 0,2 0,3 0,3 0,4 0,5 0,4 0,4 0,6 NA 

World Total 114,4 141,2 159,2 173,4 204,4 230,1 235,9 254,1 288,9 268 

Source: http://unctadstat.unctad.org 

 

Table 2. Royalties and Licenses Fees Exports' Share in Total (%)  

(2003-2012) 

  2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

USA 49,7 47,5 46,7 48,2 47,8 44,4 41,7 42,2 41,8 46,4 

EU5 17,1 16,8 17,8 17,2 17,2 18,1 21,3 18,3 17 15,9 

China 0,1 0,1 0,1 0,1 0,1 0,3 0,2 0,3 0,2 0,4 

BRICS (China 

Excluded) 
0,3 0,3 0,4 0,3 0,4 0,5 0,5 0,4 0,5 0,6 

SCO (China 

Excluded) 
0,2 0,1 0,2 0,2 0,2 0,2 0,2 0,2 0,2 NA 

World Total 100 100 100 100 100 100 100 100 100 100 

Source: Adopted from http://unctadstat.unctad.org 
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Table 3. Royalties and Licenses Fees Imports in Billions USD (2003-2012) 

  2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

USA 19,3 23,7 25,6 25 26,5 29,6 31,3 33,4 36,6 42 

EU5 19,8 22,8 25,7 26,5 30 40,1 45,1 40,9 43,7 37,5 

China 3,5 4,5 5,3 6,6 8,2 10,3 11,1 13 14,7 17,7 

BRICS (China 

Excluded) 
3,1 3,8 4,7 5,8 7,8 10,5 10 12,1 14,1 17,3 

SCO (China 

Excluded) 
0,7 1,1 1,6 2,1 2,9 4,7 4,1 4,9 5,9 NA 

World Total 117,4 142,8 157,6 164,8 189 235,7 246,5 266,3 292,6 273,8 

Source: http://unctadstat.unctad.org 

 

Table 4. Royalties and Licenses Fees Exports-Imports Ratio (2003-2012) 

  2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

USA 2,94 2,83 2,91 3,34 3,69 3,45 3,14 3,21 3,3 2,96 

EU5 0,99 1,04 1,1 1,12 1,17 1,04 1,12 1,14 1,12 1,13 

China 0,03 0,04 0,04 0,03 0,04 0,06 0,04 0,06 0,05 0,06 

BRICS (China 

Excluded) 
0,1 0,11 0,13 0,1 0,12 0,1 0,11 0,08 0,11 0,09 

SCO (China Ex-

cluded) 
0,29 0,18 0,19 0,14 0,14 0,11 0,1 0,08 0,1 NA 

World Total 0,97 0,99 1,01 1,05 1,08 0,98 0,96 0,95 0,99 0,98 

Source: Adopted from http://unctadstat.unctad.org 

 

5. DECOMPOSITION OF NATIONAL ECONOMIES  

 

We examine certain macroeconomics figures of the global economy above. 

These macro figures are the aggregation of national figures. Although there are 

many satisfactory statistics related with exports, imports and GDP, available 

statistics still are not adequate to reflect what we see in GNI-GDP and Royalties 

and Licenses Fee statistics (see figure 10 for GNI-GDP of USA and China; and 

see figure 13 for Royalties and Licenses Fee statistics of USA and China). This 

is mainly related how we consider national economies and how we associate 

them together in the global environment. Moreover, it is not easy to separately 

examine the main constituents of GDP and GNI in terms of factor ownerships. 

Regarding the global competition environment, it is important to know how ac-

tors take decisions without even separating these. Factor ownership should be 

considered together with factor productivity, sustainable income, sustainable 

wealth and value added to a society as a whole.  
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Figure 15. A Composition of Competition Path in GVCs Coordinated 

Global Economy 

 

There exist some basic problems regarding the effective and efficient de-

composition of a national economy. To find effective solutions to issues below 

is not easy, but this does not mean we should ignore them totally.  

 Difficulties in observing factor ownership by industry and national economy 

levels as a whole. It is thus difficult to make comparisons in terms of relative 

factor productivities of factor ownerships and relative value added to a soci-

ety.  

 The problems in decomposition of imports and exports. For example, US 

imports are higher than her exports and reverse is the case for China. How-

ever, GNI-GDP differences figures indicate that the USA gains relatively 

much more in the international environment. Differentiating the factor com-

ponents of imports and final export goods is not easy task. To make better 

decisions, it is necessary to distinguish factor components of each export (or 

import) goods by statistical data as if focusing on business process mentality 

as considering each export (import) goods as a separate process. That is, we 

need to understand input and output relations between export goods/services 

and import goods/services one by one.  

 The concept of GVCs is not much different from business process framework 

mentality recently. However, attempts to relate global, regional or export 

value chains with business process framework will be easier for policy mak-

ers to observe and benefit as a decision support system.  

 It is not impossible to determine inflows and outflows from a national econ-

omy in terms of business process framework mentality utilizing statistical 
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data. Mainly relative gains and contributions of each actor to each process 

can be observed one by one. This approach may enable policy makers to 

observe opportunity costs of different processes to others.  

 

6. CONCLUSION 

 

There exist enormous increases in both the magnitude and quantity of GVCs 

in the global economy. Countries are facing fierce competition for more partic-

ipation to GVCs and world leaders and international institutions highly recom-

mend this (see G20 Leaders Declaration in 2012 Los Cabos Summit). However, 

it seems that there is a lack of understanding of the issue especially by many 

policy makers. An observation of GNI-GDP differences and Royalties and Li-

censes Fee figures is a prerequisite for an effective decomposition of national 

economies by solving issues mentioned above. Although it is very difficult to 

distinguish local and foreign factor ownerships, the identity of the factor own-

ership is one of the important issues to understand such an integrated and com-

plex environment. Comparing GDP with GNI cannot solely provide this infor-

mation. Even increases in a country’s exports sometimes means relatively more 

gains for foreign factor ownerships compared to local factor ownerships. Failing 

to account these issues, governments are less likely to make sound choices in 

their policy decisions.  

 

Cultural Value Chains (CVCs), which can be an important explanation for 

constructing and sustaining the cultural base for GVCs, have similar pattern 

with Global Value Chains (GVCs) according to statistics in terms of locations. 

However, official country borders are not much meaningful in the global econ-

omy. Both the GNI-GDP differences and RLF figures indicate interesting points 

beyond the ordinary understandings. Regardless of the location of economic ac-

tivities taking place, economic actors dominating CVCs are more likely to ben-

efit from GVCs most probably due to the relatively higher competitiveness lev-

els.  

 

The concept of competitiveness in the global economy would comprise of 

some more parameters by not ignoring the above issues. Since the perceptions 

of competitiveness by governments and companies shape their strategies as a 

whole, World Economic Forum’s (WEF) Competitiveness framework can be 

improved by adding some parameters such as factor ownership, relative factor 

productivity by factor ownerships, relative factor gains by factor ownership and 

some measures of value added to society.  
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ABSTRACT  

 

Public finance of health care is known to be one of the central factors for 

improving population health status. Since healthcare works through public 

institutions, the effect of public health financing on its outcome relies on the 

level of governance quality. The current paper examines the impact of public 

health financing on health outcome taking governance quality into considera-

tion. The study uses panel data analysis for 171 countries categorized into three 

income levels: low-income, middle-income and high-income countries, for the 

period 1995–2012. In addition, some techniques that can control for potential 

endogeneity problem, such as GMM estimators, are adopted to obtain unbiased 

results. The findings reveal the importance of public health financing in improv-

ing population health. In particular, public health financing is negatively asso-

ciated with infant mortality rate in all income groups. Moreover, socioeconomic 

factors, such as income and education, appear to be equally important in re-

ducing the infant mortality rate. Most importantly, the quality of governance 

was found to be critical in determining the effect of public health financing on 

population health. This proves that public finance of healthcare is more efficient 

in improving population health outcome in countries where governance quality 

is relatively high compared to countries with low quality of governance. 

 

Keywords: public health financing, health outcome, governance quality, panel 

data. 
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1. INTRODUCTION  

Improved health outcome is considered one of the fundamental factors for 

high economic growth and development. An early study by Grossman (1972) 

established that individuals with good health tend to work more and thus have 

a higher level of productivity. One of the important determinants of health out-

come is the ability of individuals to get access to the essential health services. 

In a well-financed health system, individuals mostly have higher access to med-

ical care and services compared to an under-financed system. In general, the 

allocation of public health financing relies on budgetary processes and political 

systems, and there is sub-optimal allocation of funds between levels of care 

across regions. For instance, the same amounts of resources can be used to ex-

pand and improve the current services, or it can be used to cover more popula-

tion in rural areas, like building new hospitals. These alternative allocations of 

public resources have considerable effects on health status. In fact, public 

spending on health in developing countries is relatively low which may explain 

the large proportions of out-of-pocket expenditure on health as some individuals 

have to pay directly from their income to get access to health care services 

(Cornia et al., 2008; Rajkumar and Swaroop, 2008). In other words, when public 

health financing is low then it is quite difficult to cover the entire population. 

Therefore, previous literature emphasize that an increment in public health 

financing to increase coverage and access to health service is fundamental for 

improved health outcome (Cornia et al., 2008; Rajkumar and Swaroop, 2008; 

Hu and Mendoza, 2013; Asiskovitch, 2010; Akhmedjonov et al., 2011; Moreno-

serra and Smith, 2011). A part from increasing public expenditure, another 

important aspect for better health outcome is better governance quality to 

improve efficiency in utilization of resources and improve access and quality of 

health services. Improving governance quality with decentralization in the pro-

vision of health services, and better control of corruption, may help to reduce 

wastage and leakage of public resources. Recently, some studies have given 

emphasis to the level of governance quality in public health financing in child 

mortality reduction (Rajkumar and Swaroop, 2008; Hu and Mendoza, 2013). 

The main conclusion from these studies is that the governance quality does mat-

ter for health outcome.  

The main goal of this paper is to examine the effect of public health financ-

ing and governance quality on infant mortality reduction in 171 countries from 

1995 – 2012. The sample of study is divided to three income groups according 

to World Bank income classification 2014: low-income, which includes low and 

lower middle-income countries, middle-income, which refer to upper middle-

income countries, and high-income countries. The study employs panel data 

analysis namely the generalized method of moments (GMM) estimators such as 

difference-GMM (DIF-GMM) and system-GMM (SYS-GMM).  
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1.1 PUBLIC HEALTH FINANCING AND PUBLIC HEALTH 

EXPENDITURE 

 

Public health financing refers to the total health expenditure by the 

government in a period of one year. One of the main health financing methods 

is through the general tax revenue which  is an essential source of healthcare 

funding in all countries with different income levels. In addition, social health 

insurance is a financing method that is used in different forms in low, middle 

and high-income countries alike. Insurance comprises of a defined contribution 

or premium related to a clear set of benefits for a particular period. The 

contributions from external resources channelled through government 

budgetary process is part of public spending on health.1 

Figure 1 shows the share of public health expenditure on average as a 

percentage of GDP for different income groups for the period from 1995 to 

2012. The resources allocated to health in the high and upper-middle-income 

countries, on average as a share of GDP, are higher than low-income countries. 

Also, government commitment to health in low-income countries are slightly 

rising, particularly from 2002 and upward, however, the resources allocated to 

health, on average, are almost constant from 2010 to 2012. Figure 2 illustrates 

the direction of the relationship between public health financing and health out-

comes in 171 countries. Predominantly, there is a negative relationship between 

public health financing as a percentage of GDP and infant mortality shown in 

the figure. Mostly, the figure indicates the presence of a positive connection 

between public health financing and the improvement of population’s health 

outcomes.  

The organization of the paper is as follows: Section 2 reviews previous 

theoretical and empirical studies on the public health outcome from financing 

and governance quality; Section 3 explains the methodology employed in this 

paper in relation to its empirical model, method of estimation and sample data; 

Section 4 reports the empirical findings and conducts a discussion in relation 

previous findings; and Section 5 reiterates the findings of the paper in the 

conclusion.  

The organization of the paper is as follows: Section 2 reviews previous 

theoretical and empirical studies on the public health outcome from financing 

and governance quality; Section 3 explains the methodology employed in this 

paper in relation to its empirical model, method of estimation and sample data; 

Section 4 reports the empirical findings and conducts a discussion in relation 

previous findings; and Section 5 reiterates the findings of the paper in the 

conclusion.  

                                                
1. Health financing Mechanesim, see the WHO definition. 
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Figure 1. Public Health Expenditure as Percentage of GDP 

 

Source: World Bank (2014) and author calculation. 

Figure 2. Public health financing and infant mortality rate 

 
Source: World Bank (2014) and author calculation. 
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2. LITERATURE REVIEW 

 

Grossman (1972) introduced the demand for health model suggesting that 

people demand for medical care seeking good health. One of the key aspects of 

his model is that “health is a durable capital stock” in which an individual 

invests to increase the number of their healthy days to earn more income. The 

model predicts that the stock of health decreases as the rate of depreciation 

increases, especially when people get older, which induces more demand for 

medical care and thus more health financing. In addition, Galama (2011) argued 

that the health status of wealthy and educated individuals deteriorates more 

slowly and they tend to live longer. More importantly, the current health status 

is a function of the initial level of health and previous health investments, and 

health investment (medical care) rapidly increases close to the end of life.  

Numerous studies have probed the role of health financing in increasing 

health outcome of the population. The main conclusion that has emerged is that 

increase in health care financing has a significant and positive effect on 

improving mortality rate reduction (Berger and Messer, 2002; Grosskopf  et al., 

2006; Besstremyannaya, 2009). More importantly, the mechanism of how 

health is being financed has a substantial impact on health outcome. For 

instance, Self and Grabowski (2003) showed that health expenditure from the 

public source of financing is more effective in improving health outcome in 

developing countries compared to developed countries. Similarly, Asiskovitch 

(2010) showed that public health financing has a greater impact on health 

outcome compared to private financing. 

Generally, health outcome is measured using mortality rates (of under five 

year olds or infants), life expectancy, and number of days in illness. In the 

context, Nixon and Ulmann (2006) studied the impact of health spending on life 

expectancy and infant mortality rate in 15 European countries. They argued that 

considerable reduction and improvement in infant mortality and life expectancy 

were related to the increase in health expenditure. The World Health Report 

2010 emphasized the central role of public health financing in achieving 

universal health coverage and thus improved population’s health outcome. In 

their study, Moreno-serra and Smith (2011) investigated the effect of health 

system coverage on population’s health outcome. Public health financing and 

immunization rate of children were used as indicators for health system 

coverage, whereas mortality rates of under-five year olds and adults were used 

as measurements for health outcome. The results showed that greater public 

health expenditure steadily reduced infant and adult mortality rates, especially 

in low and middle-income countries. Moreover, public health financing was 

revealed to be more effective in reducing mortality rates compared to private 

health financing. Besides, the immunization rate was found to be an important 

factor that improves mortality reduction.  
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On the other hand, an increase in publicly financed health expenditure may 

result in an increased rate of mortality if the resources are inefficiently used. 

Berger and Messer (2002) found that public health financing is negatively 

linked to health outcome in 20 OECD countries between 1960 – 1992. Their 

findings showed that any increase in public health financing causes mortality 

rates to increase, indicating a negative relation between health status and public 

health financing. Similarly, Hassan et al. (2014) claimed that public health 

expenditure is insignificant in reducing infant mortality rate and surprisingly it 

was significant and negatively associated with life expectancy in South Asian 

Association for Regional Cooperation (SAARC) countries. Granlund (2010) 

also revealed that public expenditure on health care has no significant on health 

outcomes, such as sickness leave or worker absenteeism. These findings 

contradict the majority of healthcare literature, which mostly show a positive 

relationship between public health financing and health outcomes.  

Public finances with better government quality may lead to an improvement 

in the public outcome (Rajkumar and Swaroop, 2008), which may result in 

desirable social outcomes such as better child education and health (Pritchett 

and Summers, 1996; Filmer et al., 2000).. More importantly, achieving high 

governance quality is important for improving a variety of outcomes that may 

lead to higher economic growth and development (Gisselquist, 2012). Some 

studies claimed that in countries where governance is poor, public resources 

suffer from leakages and fail to translate into social investments. Interestingly, 

Gupta et al. (2002) suggested that while public health financing has an 

insignificant effect on child mortality rates, governance quality was 

nevertheless an important issue as the impact of corruption on healthcare 

outcome is negative and significant. In that context, Batniji et al. (2014) studied 

the extent to which governance is related to many indicators of health outcomes, 

such as adult, infant and maternal mortality rates, in Arab countries. They 

argued that the effectiveness of the government was found to be an important 

factor behind mortality reduction, but there was no relationship between 

democracy and mortality reduction, and political instability was the greatest 

threat to population’s access to health services in the short run. They suggested 

that efforts to improve the effectiveness of government and control corruption 

are more likely result in improved health outcomes. Similarly, Farag et al. 

(2013) investigated the effect of health spending and government effectiveness 

on health outcomes in low and middle-income countries using fixed-effect 

model. They found that health spending is significantly related to child mortality 

reduction, and government effectiveness enhances the effect of public health 

spending on health outcomes. There seems to be broad consensus in the 

literature that an increase in public health expenditure leads to better health 

outcomes, and even if these are not significant in some cases, there must be  

effective institutions and policies to ensure their effectiveness. Therefore, it is 
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important to consider the role of governance quality when assessing the rela-

tionship between public spending and health outcome because the impact may 

vary due to variations in the quality of governance.  

3. METHODOLOGY  

 

3.1 MODEL SPECIFICATION 

 

For examining the impact of public health financing and governance quality 

on health outcome in low, middle and high-income countries, the main estima-

tion model is specified as follows:  

𝐼𝑀𝑅𝑖𝑡

= 𝛽0 + 𝛽1𝐼𝑀𝑅𝑖𝑡−1 + 𝛽2𝑃𝐻𝐹𝑖𝑡−1 + 𝛽3𝐺𝐷𝑃𝑖𝑡 + 𝛽4𝐹𝑆𝐸𝑅𝑖𝑡−1 + 𝛽5𝐶𝑂2𝑖𝑡−1

+ 𝛽6𝐼𝑀𝑈𝑖𝑡−1 + 휀𝑖𝑡                                                                                                      (1) 

where 𝐼𝑀𝑅 refers to health outcome measured by infant mortality rate, 𝑃𝐻𝐹 

denotes public health financing as a percentage of GDP, 𝐺𝐷𝑃  is the gross 

domestic product per capita, and 𝐹𝑆𝐸𝑅  denotes female education level 2 

measured by female secondary school enrolment, 𝐶𝑂2 is the carbon dioxide 

emission per metric ton per capita, 𝐼𝑀𝑈 is the children immunization rate, 𝛽𝑖 is 

a vector of estimated coefficients, and 휀𝑖𝑡 is the residual terms. All variables are 

expressed in natural logarithm form. 

The above model can capture the impact of public health financing in health 

outcome measured by the infant mortality. However, to include governance 

quality in determining the effect of public health financing on health outcome, 

equation (1) can be extended as follows: 

𝐼𝑀𝑅𝑖𝑡 = 𝛼0 + 𝛼1𝐼𝑀𝑅𝑖𝑡−1 + 𝛼2𝑃𝐻𝐹𝑖𝑡−1 + 𝛼3𝐺𝐷𝑃𝑖𝑡 + 𝛼4𝐹𝑆𝐸𝑅𝑖𝑡−1 + 𝛼5𝐶𝑂2𝑖𝑡−1 +
𝛼6𝐼𝑀𝑈𝑖𝑡−1 + 𝛼7𝐺𝐸𝐹𝑖𝑡 + 𝛼8𝑃𝐻𝐹(−1) ∗ 𝐺𝐸𝐹𝑖𝑡 + 𝑣𝑖𝑡                                                                       (2)  
𝐼𝑀𝑅𝑖𝑡 = 𝛾0 + 𝛾1𝐼𝑀𝑅𝑖𝑡−1 + 𝛾2𝑃𝐻𝐹𝑖𝑡−1 + 𝛾3𝐺𝐷𝑃𝑖𝑡 + 𝛾4𝐹𝑆𝐸𝑅𝑖𝑡−1 + 𝛾5𝐶𝑂2𝑖𝑡−1 +
𝛾6𝐼𝑀𝑈𝑖𝑡−1 + 𝛾7𝐶𝑅𝑖𝑡 + 𝛾8𝑃𝐻𝐹(−1) ∗ 𝐶𝑅𝑖𝑡 + 𝑒𝑖𝑡                                                                              (3)  

where all variables are described below equation (1), 𝛼𝑖 and 𝛾𝑖 are vectors of 

parameters, 𝐺𝐸𝐹  and 𝐶𝑅  refer to government effectiveness and control of 

corruption indexes in equation (2) and (3), respectively. 𝑃𝐻𝐹(−1) ∗ 𝐺𝐹𝐸 and 

𝑃𝐻𝐹(−1) ∗ 𝐶𝑅 refer to the interactive terms to measure the effect of public 

health financing on health outcome with respect to government effectiveness 

and control of corruption, respectively. The effect of public health financing on 

health outcome is assumed to be contingent on governance indicators, such as 

GEF and CR in equation (2) and (3), respectively. The marginal effect of health 

financing on health outcome is 
𝜕𝐼𝑀𝑅𝑖𝑡

𝜕𝑃𝐻𝐹𝑖𝑡−1
= 𝛼2 + 𝛼8𝐺𝐸𝐹𝑖𝑡 and 

𝜕𝐼𝑀𝑅𝑖𝑡

𝜕𝑃𝐻𝐹𝑖𝑡−1
= 𝛾2 +

𝛾8𝐶𝑅𝑖𝑡, for equation (2) and (3), respectively (see, Brambor et al., 2006; Kam 

                                                
2. For the infant mortality rates, mothers’ education level seems to be more relevant to the death 

of the infant (see Hu and Mendoza, 2013).  
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and Franzese, 2007). From equation (2) and (3), the level of governance may 

have significant effect on health outcome if 𝛼8 or 𝛾8 or both are statistically 

significant.3 The standard error of the marginal effect is calculated to know 

whether the marginal effect is significant or not. The standard error is computed 

for different level of governance (GEF and CR) at the minimum, mean and 

maximum, as follow: 

 𝜎 𝜕𝐼𝑀𝑅𝑖𝑡
𝜕𝑃𝐻𝐹𝑖𝑡−1

2 = √𝑉𝑎𝑟(�̂�2) + 𝐺𝐸𝐹𝑖𝑡
2 𝑉𝑎𝑟(�̂�8) + 2𝐺𝐸𝐹𝑖𝑡 𝐶𝑜𝑣(�̂�2, �̂�8)                 (4) 

𝜎 𝜕𝐼𝑀𝑅𝑖𝑡
𝜕𝑃𝐻𝐹𝑖𝑡−1

2 = √𝑉𝑎𝑟(𝛾2) + 𝐶𝑅𝑖𝑡
2  𝑉𝑎𝑟(𝛾8) + 2𝐶𝑅𝑖𝑡  𝐶𝑜𝑣(𝛾2, 𝛾8)     (5) 

where both equations (4) and (5) yield the standard error of the marginal effect 

of public health financing on infant mortality rate conditional on the quality of 

governance. From equation (2) and (3), the governance indicators will have sig-

nificant influence on the effect of health financing on health outcome if the mar-

ginal effects in equation (4) and (5) are found to be significant. As stated by 

Brambor et al. (2006), only few among studies that adopted multiplicative in-

teraction model, have calculated the marginal effect. Therefore, most of the in-

terpretations could be misleading.  

 

3.2 ESTIMATION TECHNIQUE  

 

Using panel data for analysis yields more observations, increases the degree 

of freedom, and reduces the risk of potential multicollinearity between the var-

iables. Also, panel data explain dynamic behaviors by allowing the lagged de-

pendent variable to be one of the explanatory variables. In equations (1) to (3), 

the lagged dependent variable is estimated on the right-hand-side, since health 

outcome is characterised by dynamic behaviour (see Galama, 2011; Hu and 

Mendoza, 2013). Traditional estimators, such as pooled OLS and random ef-

fects (RE), and fixed effects (FE) are biased, but (FE) yields consistent esti-

mates. Moreover, the potential endogeneity of some regressors, such as 𝑃𝐻𝐹, 

𝐺𝐷𝑃, and 𝐹𝑆𝐸𝑅 in equation (1) to (3), makes the estimates of these traditional 

estimators biased. To solve this problem, Arellano and Bond (1991) proposed 

an estimator known as generalised method of moments (GMM) that relies on 

lagged level instrumental variables (IV) for the regression of differences to take 

care of endogeneity. Nonetheless, the difference-GMM (DIF-GMM) estimator 

produces downward bias, mainly in small sample size. In a series containing 

highly persistent-lagged dependent variable, the DIF-GMM tends to perform 

poorly (Blundell and Bond, 1998). Therefore, Blundell and Bond (1998) pro-

posed using instruments of lagged differences for level regressions and lagged 

levels for differences regressions together as a system. The system-GMM is 

                                                
3. The interpretations of the interactive terms are similar to (Ibrahim and Law, 2014). 
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shown to be superior in its estimation than first-differenced, since it performs 

better in small sample and in highly persistent-lagged dependent variable 

(Blundell et al, 2000; Soto, 2009).  

To ensure the adequacy of the estimated GMM models, we perform some 

diagnostic tests. Arellano and Bond (1991) suggested a test for autocorrelation 

that allows for first order autocorrelation AR(1), but the residuals must be free 

of second order autocorrelation AR(2). Also, we test the validity of the instru-

ments using Hansen test, and if the p-value is greater than 0.05 it indicates that 

the instruments are valid. Finally, we adopt difference-in-Hansen test to confirm 

the exogeneity of the instruments.  

3.3 DATA 

 

The analysis of the current paper contains health data for the period of 1995 

– 2012 from a sample of 171 low, middle and high-income countries. The data 

for public health financing were obtained from the World Health Organisation 

database. The health outcome variable (infant mortality rate), GDP per capita, 

female secondary school enrolment, CO2 emission per capita and immunisation 

were collected from World Development Indicator of the World Bank. Data for 

the governance quality, government effectiveness and control of corruption in-

dexes were gathered from World Governance Indicators maintained by the 

World Bank.  

4. RESULTS AND DISCUSSION  

 

To assess the relationship between public health financing, governance 

quality and health outcome in three income groups (low, middle and high), we 

used difference and system GMM estimators. Table 1 shows the results of pub-

lic health financing and infant mortality rate using the DIF-GMM and SYS-

GMM for the low-income group.  

As we can see from Table 1, the findings of DIF-GMM and SYS-GMM 

showed the lagged dependent variable of infant mortality to be positive and sig-

nificant in the three models, which justifies the dynamic specification. In addi-

tion, health expenditure from public sources of financing is found to be negative 

and significantly related to infant mortality in the three models. These indicate 

that reduction in infant mortality is a result of expansion in public health financ-

ing. Also, income and female education were negative, and these two were 

shown to be statistically significant in reducing infant mortality rate with rela-

tively similar impact for both estimators, emphasizing the importance of socio-

economic factors for mortality reduction. However, we found positive and sig-

nificant impact on CO2 on infant mortality rate in the model (1) and (2). 

Whereas it was insignificant in the model (3) for both DIF-GMM and SYS-

GMM. This suggests that the air pollution level is negatively related to a health 
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outcome. On the other hand, the results indicated that child immunization rate 

have negative and significant effects on infant mortality rate. This relationship 

demonstrates that reduction in infant mortality rate is possible with enhance-

ments in the public provision of health care services, together with immuniza-

tion programs.  

 

Table 1. Low-income 

 DIF-GMM SYS-GMM 

   

Variable  Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 

IMR(-1) 0.898*** 

(0.007) 

0.889*** 

(0.007) 

0.917*** 

(0.006) 

0.905*** 

(0.005) 

0.897*** 

(0.009) 

0.917*** 

(0.006) 

PHF(-1) -0.039*** 

(0.004) 

-0.039*** 

(0.005) 

-0.026*** 

(0.004) 

-0.018*** 

(0.002) 

-0.012*** 

(0.003) 

-0.026*** 

(0.004) 
GDP -0.060*** 

(0.008) 

-0.061*** 

(0.010) 

-0.042*** 

(0.005) 

-0.052*** 

(0.006) 

-0.062*** 

(0.006) 

-0.042*** 

(0.005) 

FED(-1) -0.037*** 

(0.003) 

-0.036*** 

(0.003) 

-0.014*** 

(0.003) 

-0.030*** 

(0.002) 

-0.030*** 

(0.003) 

-0.014*** 

(0.003) 

CO2(-1) 0.039*** 

(0.003) 

0.039*** 

(0.003) 

0.005 

(0.003) 

0.011*** 

(0.003) 

0.017*** 

(0.003) 

0.005 

(0.003) 

IMU(-1) -0.011*** 

(0.003) 

-0.013*** 

(0.003) 

-0.051*** 

(0.005) 

-0.047*** 

(0.004) 

-0.047*** 

(0.004) 

-0.051*** 

(0.005) 

GEF - 0.001 

(0.001) 

- - -0.007** 

(0.002) 

- 

GEF*PHF(-

1) 

- 0.001 

(0.001) 

- - 0.008***  

(0.002) 

- 

CR - - 0.018*** 

(0.002) 

- - 0.018*** 

(0.002) 

CR*PHF(-1)  - -0.024*** 

(0.002) 

- - -0.024***  

(0.002) 

Groups 67 67 67 74 74 74 

AR(1) 0.00 0.00 0.00 0.00 0.00 0.00 

AR(2) 0.40 0.37 0.93 0.27 0.19 0.93 

Hansen 0.29 0.35 0.44 0.29 0.34 0.44 

Note: ***, ** and * indicate significant at 1%, 5% and 10%, respectively. The number of instru-

ments are less than the number of the groups in DIF-GMM and SYS-GMM models. The dif-

ference-in-Hansen tests p-values are greater than 0.05, which confirm the exogeneity of the 
instruments. The included time dummies are jointly significant. 

 

The findings of the model (2) and (3) for low-income group revealed that 

the impact of public health financing was negative when it interacted with gov-

ernment effectiveness and only significant in the system-GMM result. The mar-

ginal effect of public health financing on infant mortality rate are shown in Ta-

ble 2. Particularly, in low-income countries (where governance government ef-

fectiveness is low) the impact of public health financing on health outcome was 

positively related to infant mortality rate, whereas the effect tend to be insignif-

icant at higher level of government effectiveness. Similarly, when public health 

financing interacts with the degree of corruption control, the results revealed 
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that public health financing has a significant impact on reducing infant mortality 

especially in countries with higher corruption control.  

Table 2. The marginal effect of public health financing on infant  

mortality (Low-income) 
 

GEF CR 

Min -0.0234*** 

(0.0062) 

0.0082** 

(0.0037) 

Mean 0.0114 

(0.0071) 

-0.0979*** 

(0.0113) 

Max 0.0228 

(0.0207) 

-0.1306*** 

(0.0149) 

Note: *** and ** denote 1% and 5% significant level. The standard errors within ( ) are calculated 

as shown in equation (4) and (5). The marginal effects are based on the results of SYS-GMM 

shown in Table (1).  

 

To assess the adequacy of the estimated models, we conducted some diag-

nostic tests that revealed the reliability of GMM results. In particular, the instru-

ments used are validated by the Hansen test since the p-values are greater than 

0.05 for all estimated models. Moreover, the autocorrelation test rejects the null 

hypothesis of no first-order serial correlation in most cases, whereas it fails to 

reject the null of no second-order serial correlation in all estimated models.  

Table 3 presents the empirical results of DIF-GMM and SYS-GMM for 

middle-income countries. The findings revealed a significant lagged dependent 

variable in the three models, similar to the findings reported in Table 1. Most 

importantly, public health financing was found to have significant reducely im-

pact on infant mortality in the three models for both DIF-GMM and SYS-GMM, 

indicating a positive effect of the public provision on infant mortality reduction. 

Likewise, income and female secondary school enrollment were negative and 

statistically significant for infant mortality rate with relatively similar impact 

for DIF-GMM and SYS-GMM. This highlights that with a high level of income 

and female education the mortality of infant tends to be low. We found a 

positive and significant impact of CO2 on infant mortality rate in all models for 

DIF-GMM and SYS-GMM. However, it was insignificant in the model (3) for 

difference-GMM, and SYS-GMM have higher coefficients values. This sug-

gests that the environmental quality and pollution are negatively related to in-

fant mortality reduction. On the other hand, the results revealed that immuniza-

tion rate was negative and significantly correlated with infant mortality rate, 

indicating that infant mortality reduction can be achieved by enhancing public 

health programs, such as immunization.  
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Table 3. Middle-income 

 DIF-GMM SYS-GMM 

Variable  Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 

IMR(-1) 0.931*** 
(0.006) 

0.941*** 
(0.005) 

0.958*** 

(0.013) 
0.911*** 
(0.009) 

0.906*** 
(0.005) 

0.902*** 
(0.014) 

PHF(-1) -0.009*** 
(0.001) 

-0.016*** 
(0.001) 

-0.014** 

(0.006) 
-0.008*** 
(0.001) 

-0.009*** 
(0.002) 

-0.018*** 
(0.006) 

GDP -0.066*** 
(0.003) 

-0.063*** 
(0.003) 

-0.044*** 
(0.014) 

-0.071*** 

(0.006) 
-0.062*** 
(0.006) 

-0.063*** 
(0.020) 

FED(-1) -0.034*** 
(0.002) 

-0.028*** 
(0.003) 

-0.014* 
(0.008) 

-0.071*** 
(0.004) 

-0.072*** 
(0.002) 

-0.087*** 
(0.021) 

CO2(-1) 0.018*** 
(0.004) 

0.022*** 
(0.004) 

0.003 (0.018) 0.072*** 
(0.006) 

0.051*** 
(0.005) 

0.0451* 
(0.027) 

IMU(-1) -0.020* 
(0.012) 

-0.021** 
(0.010) 

-0.002 
(0.008) 

-0.084** 
(0.036) 

-0.123*** 
(0.030) 

-0.126*** 
(0.046) 

GEF - -0.021*** 
(0.002) 

- - 0.016*** 
(0.002) 

- 

GEF*PHF(-
1) 

- 0.010***  
(0.0007) 

-  -0.002** 
(0.0009) 

- 

CR - - -0.010 

(0.006) 

- - 0.011 

(0.006) 
CR*PHF(-1) - - 0.007*  

(0.004) 
  0.008*** 

(0.003) 

Groups 50 49 49 51 50 50 

AR(1) 0.02 0.01 0.01 0.04 0.07 0.09 

AR(2) 0.32 0.26 0.23 0.35 0.41 0.40 

Hansen 0.54 0.56 0.60 0.63 0.39 0.38 

Note: ***, ** and * indicate significant at 1%, 5% and 10%, respectively. The number of instru-
ments are less than the number of the groups in DIF-GMM and SYS-GMM models. The dif-

ference-in-Hansen tests p-values are greater than 0.05, which confirm the exogeneity of the 

instruments. The included time dummies are jointly significant. 

 

Table 4. Descriptive Statistic (Middle-income) 

Variable  Obs Mean Std. Dev. Min Max 

IMR 486 2.997 0.615 1.423 4.886 

PHF 485 1.192 0.616 -3.218 2.948 

GDP 474 8.224 0.517 6.479 9.562 

FSER 388 4.317 0.367 1.740 4.796 

CO2 467 1.137 0.678 -0.755 2.709 

LIM 481 4.486 0.143 3.548 4.595 

GEF 469 3.564 0.783 -0.713 4.444 

CR 470 3.538 0.792 0.198 4.447 
 

The results of model (2) and (3) for middle-income group countries showed 

that the impact of public health financing was negative when it interacts with 

government effectiveness. However, to make inference regarding the 

significance of the interaction terms the marginal effect of public health 

financing on infant mortality rate is shown in Table 4. The results of the 

marginal effect are calculated based on SYS-GMM findings in Table 3. Mostly, 
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in middle-income countries (where governance quality is relatively better com-

pared to low-income) the impact of public health financing was negative and 

significantly increasing with level of government effectiveness. On the other 

hand, when public health financing interacts with corruption control, public 

health financing has negative and significant impact on reducing infant mortal-

ity initially, but insignificant and positive effect subsequently.    

The performed diagnostic tests revealed the reliability of DIF-GMM and 

SYS-GMM findings. The Hansen test showed that the instruments used are 

valid since the p-values are more than 0.05 for all estimated models. Further-

more, the serial correlation test outcomes rejected the null hypothesis of no 

AR(1) serial correlation in most cases, whereas it fails to reject the null of no 

AR(2) autocorrelation in all estimated models.  

Table 5 illustrates the results of DIF-GMM and SYS-GMM for high-in-

come countries. The outcomes of the analysis showed the lagged dependent var-

iables to be positive and significant, at a level similar to the findings for low and 

middle-income countries. The most significant finding from the analysis is that 

public health financing was found to be statistically significant in explaining 

reduction in infant mortality in the three models for both estimators with rela-

tively higher coefficients obtained by SYS-GMM. This indicates that public 

provision of health care provides more access to health services and thus con-

tributes positively to infant mortality reduction in high-income countries as 

well. Equally, the impact of income and female secondary school enrollment 

was significantly related with reduction in infant mortality for findings of DIF-

GMM and SYS-GMM. These figures show that in countries where income and 

female education levels are high, as in high-income countries, the infant mor-

tality rate is very low. Nonetheless, the impact of CO2 emission on infant mor-

tality rate was negative and statically significant at 1% in all models for SYS-

GMM. The impact was negative and insignificant in the model (1) and (3) for 

the results of difference-GMM. The SYS-GMM result suggests that pollution 

made by the emission of CO2 negatively affects infant mortality reduction. 

However, the immunization rate was found to be negatively related to infant 

mortality rate, showing that better public health programs such as high immun-

ization rate could lead to a dramatic reduction in infant mortality.  

The results for model (2) and (3) for high-income group are used to com-

pute the marginal effect of public health financing on infant mortality rate as 

shown in Table 6. The findings show the marginal effect of public health fi-

nancing to be negative and significant when interacting with government effec-

tiveness and control of corruption for SYS-GMM results. Mainly, in high-in-

come (where government effectiveness is relatively high compared to low and 

middle-income) the impact was negative and significant. Likewise, when public 

health financing interacted with the control of corruption, the findings indicated 
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that public health financing has a significant impact on reducing infant mortal-

ity.  

Table 5. High-income 

 DIF-GMM SYS-GMM 

Variable  Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 

IMR(-1) 0.884*** 

(0.013) 

0.887*** 

(0.012) 

0.886*** 

(0.013) 

0.875*** 

(0.013) 

0.884*** 

(0.013) 

0.864*** 

(0.014) 

PHF(-1) -0.037*** 
(0.007) 

-0.047*** 
(0.008) 

-0.042*** 
(0.007) 

-0.027*** 
(0.007) 

-0.426** 
(0.204) 

-0.561** 
(0.219) 

GDP -0.093*** 

(0.014) 
-0.080*** 
(0.013) 

-0.090*** 
(0.015) 

-0.077*** 
(0.013) 

-0.062*** 
(0.013) 

-0.098*** 
(0.011) 

FED(-1) -0.028*** 
(0.010) 

-0.031*** 
(0.010) 

-0.027** 
(0.010) 

-0.043*** 

(0.010) 
-0.042*** 
(0.010) 

-0.041*** 
(0.010) 

CO2(-1) -0.007 

(0.007) 

-0.013* 

(0.006) 

-0.007 

(0.007) 

0.052*** 

(0.013) 

0.041*** 

(0.011) 

0.065*** 

(0.010) 

IMU(-1) -0.031 
(0.026) 

-0.019 
(0.023) 

-0.031 
(0.024) 

-0.212*** 
(0.036) 

-0.167*** 

(0.039) 
-0.191*** 

(0.040) 

GEF - -0.050** 
(0.021) 

- - -0.140** 
(0.060) 

- 

GEF*PHF(

-1) 

- -0.016 
(0.017) 

- - 0.091*  
(0.047) 

- 

CR - - 0.012 (0.007) - - -0.125** 
(0.061) 

CR*PHF(-

1) 

- - -0.040*** 
(0.010) 

- - 0.122**  
(0.050) 

Groups 47 47 47 47 47 47 

AR(1) 0.08 0.13 0.11 0.06 0.06 0.03 

AR(2) 0.49 0.46 0.48 0.79 0.64 0.87 

Hansen 0.15 0.15 0.13 0.08 0.09 0.11 

Note: ***, ** and * indicate significant at 1%, 5% and 10%, respectively. The number of instru-

ments are less than the number of the groups in DIF-GMM and SYS-GMM models. The dif-

ference-in-Hansen tests p-values are greater than 0.05, which confirm the exogeneity of the 

instruments. The included time dummies are jointly significant. 

 

Table 6. The marginal effect of public health financing on infant 

mortality (High-income) 
 

GEF CR 

Min -0.3794** 

(0.1808) 

-0.5634** 

(0.2201) 

Mean -0.0392*** 

(0.0076) 

-0.0477*** 

(0.0105) 

Max -0.0069 

(0.0134) 

0.0008 

(0.0127) 

Note: *** and ** denote 1% and 5% significant level. The standard errors within ( ) are calculated 

as shown in equation (4) and (5). The marginal effects are based on the results of SYS-GMM 

shown in Table (5). 
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Finally, we performed some diagnostic tests to assess the consistency of 

DIF-GMM and SYS-GMM. The Hansen test showed that the instruments used 

to be valid since the p-values are more than 0.05 for all estimated models. The 

serial correlation test results rejected the null hypothesis of no AR(1) serial cor-

relation in most cases, while it failed to reject the null of no AR(2) serial corre-

lation in all estimated models.  

From the findings obtained by this study, we can clearly notice the essential 

role played by public health spending as a major determinant of infant mortality 

rate. In particular, allocating more resources for health sector could improve 

access to medical care and results in a better health outcome. This finding is in 

line with various empirical studies that emphasized the importance of health 

spending from public sources of financing. For example, Moreno-serra and 

Smith (2011) argued that more public health financing leads to expansion of 

health system coverage, which can eventually improve population health. Sim-

ilarly, Hu and Mendoza (2013) pointed that public health financing can help to 

reduce child mortality by enhancing households’ ability to spend more on chil-

dren’s and mothers’ nutrition, health and well-being. 

The most significant finding from our study is that the effect of public 

health financing on infant mortality rate tends to be higher with a better level of 

government effectiveness and control of corruption. These results are in agree-

ment with the findings of Rajkumar and Swaroop (2008) who found that gov-

ernance quality directly influences the impact of public health financing on 

health outcomes, such as child health. In fact, it can be argued that the impact 

of governance quality is crucial as public finances has little impact on health 

outcomes in countries with poor governance quality. In the same way, Hu and 

Mendoza (2013) showed evidence that public health financing and governance 

quality are both important for child mortality reduction.  

The empirical findings have shown that socioeconomic factors, such as in-

come and education, are positive determinants of health outcome. The level of 

wealth largely expresses the capability of households to provide its members 

food and medical needs. Also, a higher level of education among women can 

help mothers to improve their children’s health by providing more effective 

childcare (Hu and Mendoza, 2013). Moreover, similar to Moreno-serra and 

Smith (2011), children immunization rate was found to have a positive effect 

on infant mortality reduction, highlighting the necessity of basic forms of public 

health coverage, such as immunization, for health improvement. Finally, the 

effect of carbon dioxide emission on infant mortality rate was found to be neg-

ative and statistically significant. This indicates that the health of population 

deteriorates in a country with high pollution or low environmental quality. 

There is ample research that environmental strategies that aim to reduce green-

house gases emissions can lead to better health outcomes (Haines et al., 2009; 
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Markandya et al., 2009; Wilkinson et al., 2009; Rojas-Rueda et al., 2012; Gong 

et al., 2012). 

5. CONCLUSION   

 

The effect of public health financing on its outcome is dependant on the 

quality of governance to a large extent. This paper attempted to examine the 

effect of public health financing and governance quality on health outcome. The 

study used panel data from 171 low, middle and high-income countries from 

1995 – 2012. Unlike most empirical studies in the literature, our study adopted 

the generalized method of moments (DIF-GMM and SYS-GMM) as estimation 

techniques. The techniques correct for the potential endogeneity of some ex-

planatory variables, such as public health spending and GDP per capita. The 

empirical findings showed the importance of health spending from the public 

source of financing in promoting better population health. Specifically, public 

health spending was negatively linked to infant mortality rate in low, middle 

and high-income nations. Furthermore, the socioeconomic variables, such as 

income and female education, appeared to be essential for reducing infant mor-

tality rate in all groups. On the other hand, the effect of CO2 emission was found 

to be statistically significant in increasing infant mortality rate. The findings 

also showed that children’s immunization was positively related to infant mor-

tality reduction, underlining the importance of public health coverage for better 

health outcome. Most importantly, the quality of governance was found to be 

significant in determining the effect of public health financing on health out-

come. This proves the contention of the current paper that public finance of 

healthcare is more efficient in improving population health outcome in countries 

that have a higher level of governance quality compared to those with low gov-

ernance quality. 
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APPENDIX FIXED EFFECTS 

Table A1 (LOW) 

Variable  Model 1 Model 2 Model 3 

PHF(-1) -0.080***  
(0.020) 

-0.084***  
(0.020) 

-0.095***  
(0.022) 

GDP -0.673***  

(0.042) 

-0.650***  

(0.042) 

-0.670***  

(0.042) 

FED(-1) -0.168***  

(0.019) 

-0.168***  

(0.019) 

-0.147***  

(0.020) 

CO2(-1) 0.113***  

(0.027) 

0.101***  

(0.027) 

0.095***  

(0.027) 

IMU(-1) -0.082**  

(0.038) 

-0.097**  

(0.038) 

-0.108***  

(0.038) 

GEF - -0.018  

(0.018) 

- 

GEF*PHF(-1) - -0.044***  
(0.015) 

- 

CR - - 0.022  

(0.016) 

CR*PHF(-1) - - -0.077***  

(0.019) 

Note: ***, ** and * indicate significant at 1%, 5% and 10%, respectively. The included time dum-

mies are jointly significant. 
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TABLE A2 (MIDDLE) 

Variable  Model 1 Model 2 Model 3 

PHF(-1) -0.089***  

(0.021) 

-0.080***  

(0.028) 

-0.067*  

(0.039) 
GDP -0.764***  

(0.045) 

-0.773***  

(0.047) 

-0.755***  

(0.047) 

FED(-1) -0.134***  

(0.039) 

-0.125***  

(0.039) 

-0.134***  

(0.039) 

CO2(-1) 0.084*  

(0.049) 

0.086*  

(0.050) 

0.083  

(0.050) 

IMU(-1) 0.121  

(0.102) 

0.133  

(0.102) 

0.130  

(0.103) 

 

GEF 

- 0.070*  

(0.036) 

- 

GEF*PHF(-1) - -0.016  
(0.014) 

- 

CR - - -0.014  

(0.038) 

CR*PHF(-1) - - -0.013  

(0.018) 

Note: ***, ** and * indicate significant at 1%, 5% and 10%, respectively. The included time 

dummies are jointly significant. 

 

TABLE A3 (HIGH) 

Variable  Model 1 Model 2 Model 3 

PHF(-1) -0.222*** 

(0.047) 

-0.258*** 

(0.054) 

-0.212***  

(0.050) 

GDP -0.881*** 

(0.047) 

-0.870*** 

(0.051) 

-0.889***  

(0.048) 

FED(-1) -0.087** 

(0.039) 

-0.092** 

(0.039) 

-0.080***  

(0.039) 

CO2(-1) 0.213*** 

(0.048) 

0.212*** 

(0.048) 

0.217***  

(0.048) 
IMU(-1) -0.779*** 

(0.191) 

-0.786*** 

(0.192) 

-0.771***  

(0.192) 

GEF - -0.175 

(0.183) 

- 

GEF*PHF(-1) - -0.265  

(0.188) 

- 

CR - - -0.096 (0.086) 

CR*PHF(-1) - - 0.074  

(0.103) 

Note: ***, ** and * indicate significant at 1%, 5% and 10%, respectively. The included time 

dummies are jointly significant. 
 

 



 

   

  

  

102 

1
0
4
                                 S

ira
g
 

6 DO QUALITY INSTITUTIONS REDUCE CARBON 

EMISSIONS IN DEVELOPING COUNTRIES? 
 

Hamisu Sadi Ali, Siong Hook Law, Zulkornain Bin Yusop and Lee Chin 
Department of Economics, Faculty of Economics and Management,  

Universiti Putra Malaysia, 43400 Serdang, Selangor-Malaysia 

 

 
ABSTRACT 

 
 This study examines the roles of institutions in reducing carbon emissions across 47 de-

veloping countries during 2004-2010. The main empirical finding based on panel generalized 

method of moments (GMM) reveals that sound and quality institutions reduces environmental 
degradation through reduction of carbon emissions in developing countries. As shown that 1% 

increase in the quality of institutions could lead to 0.123% reduction of carbon emissions in the 

sample countries. The finding suggests that effective and sound government policies are pre-

requisite condition to achieve universal goal of reducing global carbon emissions that deterio-

rate environmental quality. Therefore, strengthening institutions to effectively perform their 

functions is paramount considering its direct impact of reducing environmental degradation in 

the countries studied. The authorities in these countries should ensure smooth operations of the 

institutions to reduce the costs of environmental degradation which will also pave the way for 

increasing environmental quality. 

 

1. INTRODUCTION 
 

 The dynamic relationship between carbon emissions and other macroeco-

nomic variables is long established in the literature, carbon dioxide is seen as 

one of the variables that captures environmental conditions in the global econ-

omy. Manufacturing sector plays a key role in economic growth of every nation, 

but its operation is attached with carbon emissions which is perceive to be one 

of the main causes of environmental harms that have serious effect of reducing 

the quality of environment. Sound and quality environmental policies in an 

economy could be one of the determinant factors of improving environmental 

quality, thus quality institutions could be considered as an input of providing 

sound legislation which if applied efficiently might reduce the problems of en-

vironmental menace in the global economy. Environmental degradation is pres-

ently disturbing the global economy considering its adverse effect that caused 

various governments to budget hugely to control the hazards. Without the envi-

ronmental problems, the resources earmarked to control such environmental 

problems could be useful to achieve other important economic objectives, but 

is instead is diverted to reduce such problems and eradicate entirely it if possi-

ble.  

 

 This study investigates the impact of institutional quality on carbon emis-

sions in developing countries. Several studies were conducted on environmental 
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degradation and its determinants, but still little is known about the roles of in-

stitutions on reducing environmental problems. This study is different from the 

existing literature in three folds; first most of the studies in this angle focus more 

on growth, financial development and trade openness, little attention is given to 

environmental policy aspects which is the main focus of this paper. Secondly, a 

lot of attention on environmental issues is given to developed countries leaving 

developing countries where the problems are also evident.  

 

 Carbon emissions is the major cause of global warming that deteriorate en-

vironmental condition through the depletion of ozone layer and hence affect 

even the health condition of the populace. Carbon emissions from the develop-

ing countries will surpass developed countries of Organisation for Economic 

Co-operation and Development (OECD) over the next three decades as a result 

of their higher rate of economic growth as well as continuous use of fossil fuels. 

Part of the reason for choosing developing countries is based on the projection 

that energy related carbon dioxide emissions from developing countries will be 

127 higher than advanced economies by 2040 based on U.S. energy information 

administration (EIA). Despite various studies that examines the relationship be-

tween carbon emissions and other variables; still very few studies relate carbon 

emissions with the quality of institutions in providing efficient regulatory 

framework to safeguard environmental degradation.  

 

2. LITERATURE REVIEW 

 

There are quite number of studies that relate carbon emissions with other 

macroeconomic variables in the literature and found numerous findings. Carbon 

emission is considered as one of the reliable measure of environment in the 

global economy, therefore is used by different researchers in the field of envi-

ronmental sciences and environmental economics as well. For example, Lau et 

al. (2014) examine the impact of quality institutions and carbon emissions on 

economic growth in Malaysia for the period of 1984-2008 based on bound test-

ing approach. The cointegration result shows that variables have long-run rela-

tionship. This means variables of institutional quality, carbon emissions and ex-

port have positive and significant impact on economic growth. When the varia-

bles of carbon emissions and institutional quality is interacted, the result also 

remains positive and significant on economic growth, which means quality in-

stitutions leads to reduction of carbon emissions and hence enhance environ-

mental quality and improve economic development. The Granger causality tests 

additionally ratify the contribution of institutional structures in reducing carbon 

emissions, because institutional quality influences economic growth both di-

rectly and indirectly through carbon emission reduction. Ibrahim and Law 

(2015) examines the effect of trade, , institutional quality and their marginal 

effect on carbon dioxide emissions for 40 Sub-Sahara African countries based 

on system generalized method of moments. The result reveals that the effect of 

trade on the environment rely on the quality of institutions of the country. This 
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means trade openness negatively affect environmental quality in a countries 

with poor institutions and tend to benefit the countries with better and sound 

institutions. Therefore for the countries with poor institutions to gain the benefit 

of environmental effect on trade it must reform its institutions for effective per-

formance. Merican et al. (2007) investigates the impact of FDI on pollution for 

five ASEAN nations namely Malaysia, Thailand, Indonesia, Singapore and the 

Philippines based on ARDL estimation technique. The main finding reveal that 

FDI promotes environmental degradation through escalation of high pollution 

in the environments of Malaysia, Thailand, and the Philippines, but is inversely 

related with pollution in Indonesia and does not have any significant impact on 

pollution in Singapore. 

 

The relationship between economic growth, electricity consumption, urban-

ization and environmental degradation was examined by Shahbaz et al. (2014) 

based on ARDL approach for the period of 1975-2011 in United Arab Emirates 

(UAE). The finding shows that variables are related in the long-run. Inverted 

U-shaped relationship exist between economic growth and 𝐶𝑂2 emissions, this 

means initially growth increases energy consumption up to a given limit of in-

come after which it reduces it. Electricity consumption leads to a decline of 

𝐶𝑂2 emissions and urbanization enhances it; export increases environmental 

quality via reduction of carbon emissions. The result also reported feedback ef-

fect between 𝐶𝑂2 emission and electricity consumption, and urbanization and 

economic growth leads to more 𝐶𝑂2 emissions. Ponce de Leon Barido and Mar-

shall (2014) investigates the impact of urbanization and environmental policy 

on 𝐶𝑂2 emissions for the sample of 80 countries based on fixed and random 

effect techniques over the period of 1983-2005. The finding shows that on av-

erage 1% increase in urbanization could influence 𝐶𝑂2 emissions to increase by 

0.95%. Based on 129 countries Al-mulali et al. (2015) examine the dynamic 

impact of urbanization, economic growth, trade openness, petroleum consump-

tion and financial development on 𝐶𝑂2 emissions. Heterogeneous panel estima-

tion technique is applied for the period of 1980-2011. The result of Pedroni 

cointegration result reveals that variables have long-run relationship, while 

DOLS and Granger causality shows that financial sector development promotes 

environmental quality in the short-run and long-run, hence reduces carbon emis-

sions. Petroleum consumption is found to be the key source of environmental 

degradation among most income groups.  
 

Disaggregated renewable electricity production and 𝐶𝑂2 emissions nexus 

was examined by Al-mulali et al. (2015) for the sample of 23 European coun-

tries for the period of 1990-2013. Panel cointegration analysis technique is ap-

plied and the Pedroni cointegration result shows that 𝐶𝑂2  emission, GDP 

growth, urbanization, financial development and renewable electricity produc-

tion are cointegrated. Based on fully modified OLS (FMOLS) the finding shows 

that financial development, economic growth and urbanization increases 𝐶𝑂2  
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emission in the long-run, while trade openness reduces 𝐶𝑂2  emission. Al-mu-

lali and Ozturk (2015) applied a panel cointegration analysis technique across 

14 MENA countries and examine the causes of environmental degradation in 

the region for the time period of 1996-2012. The Pedroni cointegration test re-

veals that variables have long-run relationship. Moreover, the result of FMOLS 

shows that energy consumption, urbanization, trade openness and industrial de-

velopment causes environmental degradation, while political stability decreases 

it. The result of Granger causality shows that the variables have long-run as well 

as short-run causality with ecological footprint.  

 

The dynamic impact of economic growth, 𝐶𝑂2 emissions and foreign direct 

investment was investigated by Balibey (2015) with an aim to evaluate environ-

mental Kuznets curve hypothesis for Turkey in 1974-2011. The study used Jo-

hansen cointegration, Granger causality tests and impulse-response as well as 

variance decomposition analysis of vector autoregression model (VAR) models. 

The finding based on causality reveals that FDI and economic growth positively 

influences 𝐶𝑂2 emissions. The findings based on impulse response function and 

variance-decompositions also supported the above relationship among the var-

iables. 

 

3. EMPIRICAL MODEL AND ECONOMETRIC METHODOLOGY  

 

The key objective of empirical specification is to explain stages of carbon 

emissions and its variations across countries based on empirical model that al-

lows testing of the main hypothesis of interest. The empirical model will be the 

determinant of using time and various country measurements of the annual da-

taset for estimation. Since the study data is annual, provision of the likelihood 

of not showing long-run equilibrium values should be made due to slow adjust-

ment of the regressors. The dynamic log-linear equation of carbon emissions 

that has lagged dependent variable is estimated so as to give room for partial 

adjustment; to achieve the study objective the following log-linear equation is 

specified for carbon emissions: 

𝐿𝐶𝐸𝑀𝑖𝑡 = 𝛼0𝑖  + 𝛾𝐿𝐶𝐸𝑀𝑖𝑡−1 + 𝛼1 𝐿𝐼𝑁𝑄𝑖𝑡 + 𝛼2𝐿𝑌𝑖𝑡 + 𝛼3𝑋𝑖𝑡 + 𝜂𝑡+ 𝜆𝑖 + 휀𝑖𝑡 (1) 

where; LCEM is the log of carbon emissions, γL𝐶𝐸𝑀it−1 is the lagged depend-

ent variable of carbon emissions, LINQ is the log of institutional quality, LY is 

the log of economic performance and X is the vector of other control variables 

(financial development (LFD), trade openness (LTO), urbanization (LUB) and 

energy consumption (LEC)), while 𝜂𝑡  indicated time specific fixed effect 𝜆𝑖  

shows country specific effect, i denote country and t represent time period. The 

full specification of the model is shown by equation (2) below. 

𝐿𝐶𝐸𝑀𝑖𝑡 = 𝛼0𝑖  + 𝛾𝐿𝐶𝐸𝑀𝑖𝑡−1 + 𝛼1 𝐿𝐼𝑁𝑄𝑖𝑡 + 𝛼2𝐿𝑌𝑖𝑡 + 𝛼3𝐿𝐹𝐷𝑖𝑡 +
𝛼4𝐿𝑇𝑂𝑖𝑡 +  𝛼5𝐿𝑈𝐵𝑖𝑡 + 𝛼6𝐿𝐸𝐶𝑖𝑡 + 𝜂𝑡+ 𝜆𝑖 + 휀𝑖𝑡 

i=1,……,47 and t=1,…….,7 (2) 
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4. DYNAMIC PANEL GMM ESTIMATION 

 

The presence of lagged dependent variable may cause correlation between 

regressors and error term because lagged dependent variable depend on 𝜇𝑖𝑡−1 

which depend also on country specific effect (𝜇𝑖). When equation (1) is esti-

mated it may suffer from Nickell (1981) bias which vanishes as T approaches 

infinity. To correct such biasness is to apply either generalized method of mo-

ments (GMM) proposed by Arellano and Bond (1991) or system-GMM by 

Arellano and Bover (1995). Based on these techniques when first difference is 

taken in the model, the country and time specific effects and simultaneity bias 

problem is removed. The assumption is that original disturbance term in equa-

tion (1) 𝑣𝑖𝑡 does not have correlation with the differenced errors. In order to test 

the validity of the estimated parameters, post estimation tests of first and second 

order serial correlation is conducted. The condition is that null hypothesis of the 

first order serial correlation can be rejected whereas for the second order serial 

correlation cannot be rejected. Furthermore, Sargan test is applied so as to test 

over-identification restriction because of too many moment conditions though 

increase in the efficiency of estimation which may lead to estimation bias. It is 

recommended by Baltagi (2005) that a subset of these moment conditions 

should apply in order to gain from the tradeoff of increasing efficiency and re-

duce estimation bias. 

 

5. DATA OF THE STUDY 

 

The data used for the study is obtained from two different sources, carbon 

emissions as proxied by 𝐶𝑂2 emissions metric tons per-capita is obtained from 

World Development Indicators data set (WDI CD ROM, 2015), variable of in-

stitutional quality is obtained from International Country Risk Guide (ICRG) in 

which three political risk services (PRS) variables of corruption, rule of law and 

bureaucratic quality were summed together in order to obtain the indicator of 

institutional quality following Bekaert (2005). Economic performance is meas-

ured by real GDP, financial development is measured by domestic credit to pri-

vate sector as a ratio of GDP, trade openness is measured by total export and 

import as a ratio of GDP, urbanization is measured by urban population as a 

ratio of overall population and energy consumption is measured by fossil fuel 

consumption which contains coal, oil, petroleum, and natural gas products. 

These remaining control variables were all obtained from World Development 

Indicators (WDI CD ROM, 2015). The scatter plot as reported in appendix 

shows that the relationship between the two main variables of carbon emissions 

and institutional quality is positive though looks ambiguous because the plot is 

not straight. 
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6. EMPIRICAL RESULTS 

 

The descriptive statistics as presented in table 1 shows the number of obser-

vation, mean, standard deviation as well as minimum and maximum of the orig-

inal data for the variables. For example, the mean of the two key variables of 

carbon emissions and institutional quality is 0.058 and 1.895 respectively.  

 

Table 1. Descriptive statistics 

Variables Observa-

tion 

Mean Std-dev Mini-

mum 

Maxi-

mum 

Unit of measurements 

Carbon emissions 322 0.058 1.259 -3.234 2.256 𝐶𝑂2  emissions metric tons 

per-capita 

Institutional qual-

ity 

329 1.895 0.262 0.916 2.519 Corruption, rule of law and 

bureaucratic quality(scaled 

1-30) 

Economic growth 329 24.289 1.580 21.460 27.849 Real GDP 

Financial develop-

ment 

327 3.318 0.745 0.090 5.075 Domestic credit to private 

sector as a ratio of GDP 

Trade openness 329 4.262 0.434 3.096 4.056 Total exports and imports as 

a ratio of GDP 

Urbanization 329 3.894 0.393 2.741 4.486 Urban population as a ratio 

of overall population 

Energy consump-

tions 

329 3.860 0.838 0.822 4.603 Fossil fuel consumptions 

 

Table 2. Correlations 

 CEM INQ Y FD TO UB EC 

CEM 1.0000       

INQ 0.1512 1.0000      

Y 0.2002 0.2218 1.0000     

FD 0.5353 0.2918 0.1426 1.0000    

TO 0.2834 0.1465 -0.3247 0.3368 1.0000   

UB 0.5127 0.0156 0.2081 0.2560 0.1503 1.0000  

EC 0.6004 0.4213 0.2225 0.4145 0.2701 0.5457 1.0000 

CEM = Carbon emissions; INQ = Institutional quality; Y = Economic growth; FD = Financial 

development; TO = Trade openness; UB = Urbanization; EC = Energy consumption. 

 

The correlation matrix above shows that the variables of institutional qual-

ity, economic growth, financial development, trade openness, urbanization and 

energy consumption have positive correlation with the dependent variable (car-

bon emissions) as evidently presented in Table 2. Before estimating the dynamic 

panel GMM model which is the main model for the study, static panel models 

of fixed and random effects were estimated and the results are reported in Table 

3. The finding shows that there is no any significant relationship between insti-

tutional quality and carbon emissions across the sampled countries. While, var-

iables of trade openness, urbanization and energy consumption have positive 

relation and statistically determinants of carbon emissions, this means increase 

in these variables substantially leads to more carbon emissions. The Hausman 
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test based on the p-value (0.057) shows that null hypothesis cannot be rejected 

which means that random effect model is more appropriate than fixed effect 

model. 

 

Table 3. Institutional quality and carbon emissions in developing  

countries: Fixed and random effect models 

Variables      Fixed effect  Random effect 

Institutional quality 0.022 

(0.050) 

 0.005 

(0.050) 

Economic growth 0.075 

(0.054) 

 0.069 

(0.043) 

Financial develop-

ment 

-0.000 

(0.021) 

 -0.004 

(0.020) 

Trade openness 0.057* 

(0.038) 

 0.067* 

(0.038) 

Urbanization     0.606*** 

(0.191) 

    0.773*** 

(0.156) 

Energy consump-

tion 

    0.522*** 

(1.091)* 

     0.577*** 

(0.963) 

Number of observa-

tions 

320  320 

Sample period 2004-2010  2004-2010 

Number of time pe-

riod (T) 

7  7 

Number of coun-

tries (N) 

47  47 

Hausman test  12.20 

(0.057) 

 

Notes: ***, ** and * denote significant at1%, 5% and 10%, respectively. Figures in parentheses are stand-
ard errors. 

 

Moving to the Arellano and Bond (1991) dynamic panel GMM model as 

reported the results in Table 4 below; the main finding reveals that quality in-

stitutions helps in reducing the amount of carbon emissions as shows that qual-

ity institutions have negative and significant impact on carbon emissions. This 

means that 1% increase in institutional quality tend to reduce carbon emissions 

by 0.123% in the sampled countries; this finding is consistent with Lau et al. 

(2014) and Al-mulali and Ozturk (2015) who find that quality institutions re-

duce carbon emissions in Malaysia and MENA countries respectively. The em-

pirical results further shows that variables of economic growth, trade openness 

and energy consumption have positive and significant impact on carbon emis-

sions, this means that 1% increase in economic growth, trade openness and en-

ergy consumption could increase the level of carbon emissions by 0.332%, 

0.196% and 0.536%, respectively. While, the variables of financial develop-

ment has negative albeit significant impact on carbon emission as 1% increase 

in the level financial development could lead to the reduction of carbon emis-

sions by 0.085%, this outcome is therefore consistent with that of Al-mulali et 



Do quality institutions reduce carbon emissions in developing countries? 

  

  

109 

al. (2015), while urbanization does not have any significant impact on carbon 

emissions. 

 

 The post-estimation tests of the models are also valid as we cannot reject 

null hypothesis for Sargan which means instruments are valid, the second order 

serial correlation AR(2) which is meant to check AR(1) is also valid means is 

in consistent with the GMM econometric theory. The result remain consistent 

even when an alternative technique of System-GMM is applied, the result re-

veals that institutional quality reduces carbon emissions in the sample countries 

as 1% increase in the quality of institutions could reduce carbon emissions by 

0.080%.  

 

Table 4.  Institutional quality and carbon emissions in developing  

countries: Dynamic panel GMM estimation 

Variables Difference-GMM System-GMM 

Lagged dependent varia-

ble 

     0.199*** 

(0.060) 

    0.802*** 

(0.034) 

Institutional quality    -0.123** 

(0.057) 

    -0.080*** 

(0.028) 

Economic performance     0.332*** 

(0.047) 

0.019 

(0.012) 

Financial development     -0.085*** 

(0.016) 

    -0.047*** 

(0.013) 

Trade openness      0.196*** 

(0.037) 

   0.128*** 

(0.037) 

Urbanization 0.039 

(0.275) 

0.077 

(0.059) 

Energy consumption     0.536*** 

(0.050) 

    0.271*** 

(0.030) 

Number of observations 228 274 

Sample period 2004-2010 2004-2010 

Number of time period 

(T) 

7 7 

Number of countries (N) 47 47 

Number of instruments 38 45 

Sargan test (p-value) 17.575 

(0.965) 

34.460 

(0.588) 

First order serial correla-

tion test (p-value) 

-2.988 

(0.002) 

-3.464 

(0.000) 

Second order serial corre-

lation test (p-value) 

-0.625 

(0.531) 

-1.176 

(0.860) 

Notes: ***, ** and * denote significant at 1%, 5% and 10%, respectively. The dynamic panel GMM 
estimator of Arellano and Bond (1991) is applied for the difference GMM estimations and the Arellano 

and Bover (1995) is used for system GMM estimations. Figures in parentheses are standard errors. All 
variables are in logarithm form. 
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7. CONCLUSION AND POLICY RECOMMENDATIONS 
 

This study examines empirically the dynamic impact of institutional quality 

on carbon emissions across 47 developing countries based on dynamic panel 

GMM estimations. The empirical finding reveals that institutional quality re-

duces carbon emissions hence reduce environmental degradation in the coun-

tries investigated. This means that better institutions tend to reduce carbon emis-

sions and therefore improve environmental quality. The policy implication 

based on this finding is that, for developing countries to reduce environmental 

degradation caused by pollution that emanate from carbon emissions, it is es-

sential for them to strengthen and allow their institutions to work effectively. 

This is because effective functioning of institutions in these countries will come 

up with proper laws, regulations and property rights as well as combat corrup-

tion, which if systematically followed will reduce carbon emissions and im-

prove environmental quality. 
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APPENDIX 

Figure 1. Scatter plot of carbon emission and institutional quality 

(2004-2010). 
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ABSTRACT 

 
This paper investigates the nexus between foreign direct investment (FDI) and economic 

growth in the context of sovereign debt. According to Myers (1977) and Pattillio (2002), higher 

debt would dampen foreign investment due to the instability of macroeconomic condition, hence 

hinder economic growth. To this ends, this paper attempts to address this issue in the context 

of FDI-growth nexus in European countries since the government debt has upsurge significantly 

after the onset of financial crisis in 2008-2009. In the analysis, we firstly apply pooled mean 

group (PMG) approach proposed by Pesaran et al. (1999) for panel estimation. In particular, 

we employ common correlation effects mean group (CCEMG) and common correlation effects 

pooled (CCEP) approaches extended by Pesaran (2006) to account for the possible cross-sec-

tional dependence. The findings of PMG reveal that sovereign debt does affect economic growth 

inversely by mean of FDI. In simplicity, increase the government debt would depress foreign 

direct investment and stifle economic growth in European countries. Surprisingly, results from 

CCEMG and CCEP estimates suggest a different finding where government debt insignificant 
affects the growth performance through the channel of foreign investment. Since the presence 

of limited and weak cross-sectional dependence in our study, therefore PMGE is favorable.  

 

JEL: E20, E60, H60  

 

1. INTRODUCTION 
 

The inflows of global FDI have vividly surged over the past two decades 

around the world, thus restoring the attention of scholars in the fields of eco-

nomic and business in recent years. A plethora literature has broadly recognized 

that FDI is a vital vehicle which channels the new ideas, know-how, advanced 

technologies, augmented human and stock accumulations across countries (De 

Mello, 1997; Fosfuri et al., 2001; Lee and Chang, 2009; Batten and Vo, 2009; 

Aurangzeb and Stengos, 2014). With this taken place, FDI’s spillover effects 
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would shift up the productivity of host countries and bolster economic develop-

ment. Hence, the positive externalities that driven by FDI have aroused the par-

amount interest of policymaker and researcher to attract foreign investment into 

host countries. 

 

Europe, who experiencing the growing flows of foreign capital since 1990s, 

has been built up strategies to attract FDI as a tool to stimulate economic activ-

ities and achieve sustained economic growth. For instance, FDI has undoubt-

edly provided a crucial boost to economic development and capital formation 

in the transition economies of Portugal, Ireland and Italy (OECD, 1994a; OECD, 

1994b; OECD, 1994c). As an important avenue for the transfer of capital and 

technological innovation, foreign-owned firms have contributed extensively to 

the expansion of output, higher productivity and export growth, restructuring 

and modernizing industrial and service sectors. The attraction of FDI also plays 

a vital role in the development of small economy like Greece, which allowing 

the country to gain the external knowledge from foreign firms, enhance the 

competitiveness in the international market and eventually keep up the path with 

leading countries (Barrios, 2004; Petrakou, 2013). In addition, in the decades of 

globalization, FDI becomes a tool to deeper the degree of economies integration 

between European countries and the rest of the world economy (Buch et al., 

2003; Galego et al., 2004). 

 

Albeit the externalities of FDI in the growth process have been extensively 

discussed in both economic and policy circles, however, the effects of FDI are 

highly dependent on the degree of market liberalization, the adequacy of phys-

ical infrastructure, the economic and political stabilities and the level of finan-

cial system and human capital (Azman and Saini, 2010; Liu and Qiu, 2014; 

Pegkas 2015). For instance, Alfaro et al. (2008) affirm that FDI entry would 

only create spillovers of knowledge to workers when the fundamental factor 

such as the amount of human resources are competent to absorb the novel 

knowledge. In this respect, the rising of government debt in the aftermath of 

financial turmoil has agitated the concern of this study towards the absorptive 

capacity of European countries from potential FDI spillovers due to their 

financial and economic conditions. In particular, a set of Eurozone peripheral 

countries-PIIGS underwent an unexpected increase of their government debt 

and bonds spread, revealing the escalation of economic and financial default 

risks from market insight (Fischer and Dotz, 2010; Dias, 2012; Weitzel et al., 

2014). Most recently, the prevailing of government debt has even attained a 

critical level as reflected in excessive borrowing, arrear payment, debt resched-

uling and sluggish of economic growth (Dogan and Bilgili, 2014; Broner et al., 

2014).  

 

According to the debt overhang a fall massive accumulated debt stocks in-

herited by country would accrue a huge portion of output earning to creditors 

(Krugman, 1988). A high debt level creates an unfavorable investment climate 
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to the foreign investor since debt obligations would increase the risk of expro-

priation on profit or more rigidity on capital remittance (Helpman, 1989; Nun-

nenkamp, 1991). Apart from that, a mountain level of public debt is likely to 

detriment economic growth since major resources are credited to government 

expenditure rather than private sectors. A fall in loan available to the private 

sector would then reduce the funds in extending innovative activities which pro-

jected by FDI, therefore creates unfavorable implications for potential FDI spill-

overs and economic activity (Choong et al., 2012; Ismihan and Ozkan, 2012). 

More importantly, high government debt level would probably reduce govern-

ment spending. The retrenchment of public expenditure is not only cutback 

budget in social allowances but also the tax incentives for Research and Devel-

opment (R&D) and labor force training scheme. According to Crespo and 

Fountora(2007), Boschma et al. (2009) and Todo et al. (2009), knowledge and 

technology will spillover to the domestic economy only through highly skilled-

labor mobility after workers experienced advance skills and knowledge in mul-

tinational companies. However, a reduction in tax incentives would result in a 

lower quality of human capital. Therefore, the potential spillover effects would 

be shrinking due to a lower absorptive capacity from human capital.  

 

Since country’s condition critically affects the absorptive capacity of host 

countries to benefit from FDI, an upsurge of government debt in European 

countries has shed lighted the interest of this study casts doubt on the question: 

does government debt stifle economic growth by mean of FDI? In the econom-

ics literature, there are abundant literatures (De Mello, 1999; Mastromarco, 

2008; Lee and Chang, 2009; Gorodnichenko et al., 2014; Silajzic and Mehic, 

2015) have well-studied the nexus between FDI-growth and even the absorptive 

capacity of host country (Borensztein et al., 1998; Cassiman and Veugelers, 

2006; Fortanier, 2007; Fu, 2008; Mukherji and Silberman, 2013). However, thus 

far not any serious attempts have investigated the role of debt on the linkage 

between FDI-growth with the exception of Alguacil et al. (2011) and Tan and 

Normaz (2015). Nevertheless, authors did not address the possible presence of 

cross-sectional dependence that resulted from common factors. It is important 

to determine the presence of cross-sectional dependence since countries might 

experience unobserved common factors or shocks such as crisis, financial inte-

gration or policy shifts that cause error terms to be correlated in practical. There-

fore, failing to account for cross-sectional dependence will potentially lead to 

misleading results and inferences (Pesaran, 2006; Holly, 2010; Sakyi et al., 

2012).  

 

To this ends, this paper would like to examine the role of government debt 

on the nexus between FDI and growth in the context of European countries since 

an upsurge of government debt has agitated the concern all around. In particular, 

we would like to apply common correlated effects mean group (CCEMG) panel 

estimation to take into account for the possible errors of cross-sectional depend-

ence in data analysis. 
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The organization of the study is as follows: Section 2 provides a brief review 

on government debt and FDI in pre and post-crises. Besides, Section 4 reviews 

the literature on the relationship between FDI and economic growth while Sec-

tion 5 discusses the model and methodology used in this paper. Lastly, the esti-

mation results will be discussed in Section 6 and Section 7 is concluding re-

marks. 

 

2. LITERATURE REVIEW 

 

The role of foreign direct investment (FDI) in the growth process has been 

the subject of intense studied in the literature. Borensztein et al. (1998), Chang 

(2010) and Belloumi (2014) contend that FDI acts as driving engine of eco-

nomic growth in host countries through the diffusion of advanced-technology. 

With the supply of new technology, this would increase the productivity level 

and market competition through FDI’s simulation. In addition, De Mello (1997), 

Borensztein et al. (1998), Zhao and Du (2007), Duttaray et al, (2008), Lee and 

Chang (2009) and Bajo-Rubio et al (2010) assert that domestic firms are per-

mitted to enjoy the transfer of new managerial knowledge through introducing 

optional management practices and organizational arrangement in the forms of 

labor training and skills acquisition. By doing so, this will eventually upgrade 

the human capital of domestic employees. Besides, Fosfuri et al. (2001), Glass 

and Saggi (2002) and Sinani and Meyer (2004) also claim that labor mobility 

will be an alternative manner in creating a substantial contribution to local firms 

through raising the productivity as employees that move from foreign to domes-

tic firms would be a valuable source in transmitting the knowledge of new man-

agerial expertise indirectly. 

 

On the other hand, Temiz (2014) highlights that FDI is a vital source of fund 

in relatively low volumes of investment and saving countries, particularly in 

less developing countries. In this case, the inflows of foreign capital could be 

acted a source to remedy the gaps of investment and saving rate in host countries 

which is far from sufficient to foster the growth process. Furthermore, FDI in-

flows would not only improve the balance of payments due to increase capital 

flows, export volumes and earnings (Belloumi, 2014), but also create new em-

ployment opportunities in host countries (Mastromarco, 2008 and Lee and 

Chang, 2009).  

 

Nevertheless, Hanson et al. (2001) claim that the evidence of positive spill-

overs that derived by FDI to recipient countries is weak. Adefabi (2011), Fadhil 

and Almsafir (2015) find that the effects of FDI are crucially dependent on 

countries’ condition such as economic and political stabilities, the degree of 

trade openness and the level of human capital. Borensztein et al. (1998), Alfaro 

et al. (2008) and Fadhil and Almsafir (2015) posit that the positive spillovers of 

FDI will enhance productivity level and economic growth only when the fun-
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damental factor of human capital stock in recipient countries has reached a min-

imum level. Moreover, Bengoa and Sanchez-Robles (2003) and Jallab and San-

dretto (2008) stress that the stability of macroeconomic condition is essential 

for host countries to attract FDI inwards and translate the positive externalities 

of FDI on economic growth.  

 

In addition to macroeconomic stability, a better financial system also crucial 

to increase the absorptive capacity of host country benefits from FDI spillover 

effects (Hermes & Lensink 2003; Alfaro et al., 2010). Authors point out that a 

under developed financial market will hinder the operation of FDI and the pro-

cess of technological transmission in host country. Therefore, country with a 

well financial development can exploit FDI more efficiently.  

 

Cohen and Levinthal (1989) advocate that R&D is essential in enhancing 

the absorptive capacity of recipient countries since it is not merely inspiring the 

innovation and creation of domestic firms but also the ability to identify, assim-

ilate and exploit to external knowledge. Besides, Blomstrom and Wolf (1994) 

shed light that FDI is a catalyst in boosting economic growth with the condition 

of host countries is sufficiently rich and wealthy. Authors have investigated this 

hypothesis by elucidating that FDI is critical for the economic growth in higher 

income developing countries but not lower income countries, hence poor coun-

tries are not able to gain from FDI spillovers.  

 

Likewise, a growing body of literature is debating the effects of FDI on 

growth based on the aspect of trade openness (Balasubramanyam et al., 1999; 

Alguacil et al., 2002; Cuadros et al., 2004). More precisely, an open economy 

are likely to attract inwards of FDI and promote growth process more efficiently 

than closed economy. Therefore, spillovers do not materialize from the presence 

of FDI if without a certain degree of market liberalization. 

 

The role of FDI on economic growth has drawn the attention of scholars and 

widely discussed in economic literature. In general, FDI entry is expected en-

hance country economy. Nonetheless, country condition plays a vital role to 

determine the ability of host country to reap from FDI spillovers. Heretofore, 

the absorptive capacities of host countries such as market liberalization, devel-

opment of financial system and R&D have been investigated specifically by the 

researchers. Nevertheless, the country’s condition in the context of government 

debt has not been satisfactorily addressed in the present literature. With this 

regards, this study would like to fill the gap here by examining the relationship 

between FDI and growth that contingent with government debt. 
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3. METHODOLOGY AND DATA 

 

3.1 MODEL SPECIFICATION 

 

To examine the effects of government debt on the linkage between FDI and 

economic growth, the long run models are stated as below: 

 

        (1) 

     (2) 

    (3) 

where GDP refers to real gross domestic product per capita, Dosinv denotes 

domestic investment, TradeO represents trade openness, FDI is the inward of 

foreign direct investment flows, GovDEBT is government gross debt while 

FDI*GovDEBT is the interaction term between foreign direct investment and 

government debt. In this paper, all independent variables are measured in per-

centage of GDP with the exception of FDI which measured in millions of dol-

lars. Moreover, the vit represents the stochastic error term and λi is included to 

capture the specific effects across countries. Furthermore, i = 1, 2, 3,…, N indi-

cates the cross-section units while t = 1, 2, 3, …,T denotes time dimension. To 

lighten the problem of collinearity in Eq. (3), this paper derives the residual term 

from Eq. (4) to represent the proxy for interaction term. Therefore, the regres-

sion is modeled as follows: 

                (4) 

where φi denotes country-specific effect while µit indicates white noise residual 

term.  

 

3.2 PANEL ESTIMATIONS 

 

This paper applies PMG estimator introduced by Pesaran (1999) to examine 

the long run effects between variables. This estimation techinique imposes slope 

coefficients are identical across countries. As an alternative, MG estimator sug-

gested by Pesaran (1995) will be used as a benchmark that restricts long run 

parameters are to be vary across groups. Therefore, Hausman test will be re-

ported to examine the homogeneity of long run parameters.  

 

On the other hand, Pesaran (2006) introduces common correlated effects 

(CCE) estimator to overcome the problem of error cross-sectional correlation. 

The CCE estimator is consistent in the presence of unobserved common factors 
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regardless the number of factors. Pesaran (2006) expands CCE estimator into 

common correlated effects pooled (CCEP) and common correlated effects mean 

group (CCEMG). CCEP refers to the generalization of within group estimator 

while CCEMG is the mean group estimator. Therefore, the latter estimator is a 

simple average of the former estimator. According to Pesaran (2006), the com-

mon correlated effects pooled (CCEP) estimator is specified as below: 

         (8) 

where the pooled estimate,  is consistent under common factors. The es-

timator of CCEMG, is therefore defined as: 

           (9) 

where is estimated based on the average of  

 

This study carries out the analysis based on ten selected European countries, 

namely: Austria, Germany, Italy, Portugal, Greece, Spain, Ireland, Iceland, 

United Kingdom and France where government debt has increased significantly 

in the aftermath of financial crisis in 2008-2009. The data are obtained from the 

World Development Indicator, World Bank, UNCTAD and International Finan-

cial Statistics, IMF which cover the period from 1990 to 2013. In this study, a 

short period of time series is covered due to the data availability. According to 

Baum et al. (2013), a short period time dimension being employed is more com-

parable and relevant with current economic condition that happen in European 

countries. Besides, all variables are transformed into log form.  

 

4. EMPIRICAL RESULTS 

 

This section begins the analysis with PMG estimation and the results are 

summarized in Table 1. At first sight, PMG estimate shows most of the coeffi-

cients in three equations are correctly sign and highly significant. Based on 

Hausman test proposed by Pesaran (1999), the results support the hypothesis of 

homogeneity in slope coefficients. Hence, this signifies the validity to impose 

common long run coefficients and PMG estimate is favorable. 

 

Furthermore, this paper proceeds with a step by detecting the presence of 

cross-sectional dependence in the series based on Breusch-Pagan (1980)’s LM 

test and Pesaran (2004)’s CD test. The LM and CD test statistics are reported in 

Table 2, clearly indicate that the null of cross-section independence is rejected. 

Thus, this finding sheds light the importance of taking into consideration of 

cross dependence in our analysis. 

 

















 







 N

i

ii

N

i

iiCEEP yMxxMxb
1

_
'

1

1

_
'

CCEPb




CCEMGb










N

i

iCCEMG bNb
1

1

CCEMGb


.


CCEMGb



120  Tan and Ismail 

 

 

Table 1. Panel cointegration estimations without taking into account 

cross-section dependence 

                             PMG______________________ 

 

Equation                        1   ___                     2   __ _                     3   ____  

                

Long run coefficients 

 

LTradeO      0.9710***    1.2567***                -0.1191        

LDosInv      1.0974***               3.1203***                 0.7053**     

LFDI        0.1028***     0.2044**                   0.0925**     

LGovDebt     -0.2721**           -0.6434**     

LFDI*GovDebt               -0.5129**
  

Convergence coefficient 

ϕi                 -0.0589**              -0.0188**                 -0.0330**       
 

Short run coefficients                                         

ΔLTradeO                0.0357      0.0607*                    0.1102***      

ΔLDosInv      0.1929***      0.1038***                0.2657***       

ΔLFDI      -0.0064               0.0132           0.0306         

ΔLGovDebt     -0.1024***           0.0768***    

ΔLFDI*GovDebt                0.0080         

Δ2LGDP      0.2770***    0.5528***                0.4086***      

Δ2LTradeO                    0.0442**                 -0.0383       

Δ2LDosInv                -0.1364***   

Δ2LFDI      -0.0422                 

Δ3LGDP     -0.1462***          

Δ3LFDI       0.0195*                

 

Hausman test     2.11    4.64             7.01 

Observation     220    210             220  

Notes:  1. ***, ** and * indicate significant at 1%, 5% and 10% significance levels, 
respectively.  

             2. The appropriate lag order for ARDL (p, q, …, q) in each equation is selected 

based on Akaike information criterion.  
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Table 2. Cross sectional dependence tests 

 

Equation       1             2                 3  

    
 

Breusch-Pagan’s LM test      308.760***       338.174***  334.807*** 

 

Pesaran’s CD test    8.150***           8.162***          8.069*** 

Notes: *** indicates the rejection of the null hypothesis of no cross-section dependence 

at 1% significance level. 

 

Table 3. Panel cointegration estimations with taking into account  

cross-section dependence 

 

Equation               1 ____                   2      _          _           3_     _ _ _ 

                

    CCEMG   CCEP          CCEMG    CCEP      CCEMG   CCEP

  

Long run coefficients 

 

TradeO 0.1316**  0.1298***   0.1054     0.2100***  0.1052  0.2140*** 

 

DosInv             0.1328**  0.3096***   0.1630** 0.1764***  0.2256*0.1823***   

 

FDI   0.0013     -0.0060  0.0026     0.0058        0.0073  0.0064          

 

GovDebt           -0.0307   -0.0986*** -0.0443 -0.0934***   

 

FDI*Debt                    -0.0324 -0.0061          

  

Observation     240   240                             240  

Notes: 1. *** and ** indicate significant at 1% and 5% significance levels, respectively.  
 

Therefore, this paper performs CCE estimates to take into account of cross-

section dependence and the results are reported in Table 3. Surprisingly, 

CCEMG estimate finds the evidence with very few point estimates significant 

in all equations while CCEP estimate suggests better results. More obviously, 

while the coefficients are generally comparable, this paper finds the coefficients 

in CCEMG and CCEP estimate are rather small and insignificant than PMGE 

estimate. An explanation suggests for a smaller point estimate is that error terms 

are featured by cross-sectional dependence and part of this dependence is rea-

soned by common factors. Therefore, when CCEMG and CCEP estimates are 

applied, the effects of common factors will then filter out in estimations and 
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result a smaller estimate for slope coefficients (Adema and Pozzi, 2015). Addi-

tionally, small N and limited weak cross-sectional dependence in errors could 

be the plausible reason for majority coefficients are yielded insignificant in 

CCEMG and CCEP estimates. Chudik and Pesaran (2013) highlight that CCE 

estimator is more consistent and perform reasonably well when there is a finite 

number of strong or an infinite number of weak cross-sectional dependence in 

errors. However, in our paper, N is relatively small and most of the errors are 

weakly correlated with only few errors reveal a strong correlation (see Tables 

in Appendix 1). Therefore, it can be asserted that cross-sectional dependence 

across errors is weak and limited. According to Chudik and Pesaran (2013), in 

the context of a weak and limited cross-sectional dependence of errors to a small 

number of cross-sectional units, the consequences of cross-sectional depend-

ence in traditional estimators can be negligible. With this regards, the remainder 

of this paper will focus in PMG estimator. 

 

In the view of basic model in Table 1, FDI suggests a positive impact on 

GDP. This indicates that more FDI enters may stimulate the economic growth 

in recipient countries. Our results are in line with the findings of Pegkas (2015) 

where FDI is a factor that promotes growth performance in Eurozone countries. 

Furthermore, this paper includes GovDebt in Eq. (2) along with the variables in 

basic model. The long run coefficients of FDI and GovDebt denote a positive 

and negative sign respectively, which are accordance with a priori expectation. 

An inverse relationship between GovDebt and GDP implies that an increase in 

government debt would associate with lower level of economic growth in Eu-

ropean countries. Debt stocks, as it is, obligate government to repay both prin-

ciple and interest in the future. Hence, debt burden reduces government spend-

ing on productive investment that would stimulate the growth process. This 

finding is consistent with the evidence on debt-growth nexus, surveyed in Lo 

and Rogoff (2015) and Greiner (2012), establish that, growth of government 

debt reduces public spending and budget deficits. Furthermore, escalation of 

public debt level restricts the effectiveness of productive expenditures from 

government (Teles and Mussolini, 2014), creates uncertainty on financial and 

economic stabilities in future (Cochrane, 2011), yields higher sovereign risk 

(Codogno et al., 2003) that resulting higher real interest rate and lower invest-

ment (Laubach, 2009), thus weakening growth performance. Lastly, an interac-

tion term- FDI*GovDebt is being introduced in Eq. (3) for the purpose to inves-

tigate the indirect effects of government debt on economic growth by mean of 

foreign direct investment. In Eq. (3), all variables are statistically significant 

and correctly sign, except for TradeO. This result entails that FDI and govern-

ment debt not even have a direct impact on economic growth in European coun-

tries, however, government debt also generates an inverse indirect impact on 

growth performance through foreign investment. More importantly, as com-

pared with Eq. (1) and (2), the positive impact of FDI becomes smaller after the 

inclusion of interaction term in Eq. (3). The reason for a smaller coefficient of 

FDI and a negative sign of interaction term could be marked by the confidence 
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loss in foreign investors towards the economy and policy uncertainty in Euro-

pean countries.1 High public debt level would not only discourage the entry of 

foreign investment due to unfavorable investment climate and incentive, but 

also reduce the absorptive capacity of country to benefit from potential FDI 

spillovers. This finding is consistent with the notion of Myers (1977) and Mitze 

and Matz (2015) where authors shed light that higher government debt tends to 

crowd out domestic and foreign investments, thus slow down the economic 

growth.  

 

5. CONCLUDING REMARKS 

 

In economic circle, FDI is regarded as important tool that catalysts the eco-

nomic growth process. In developed countries, FDI has been an essential con-

tributor to achieve sustained economic growth. In less developed and develop-

ing countries, FDI is crucial for the diffusions of novel technology and mana-

gerial knowledge particularly in the rise of globalization. Nevertheless, the 

spillover effects of FDI is still far from conclusive and remain a topical issue in 

the existing literature. Fueling this debate is that the beneficial of FDI could be 

different across countries virtue of the fundamental factors such as macroeco-

nomic and political conditions, the source of human capital and the degree of 

openness.  

 

In this paper, we try to present empirical evidence by examining the effects 

of government debt on the nexus between FDI and economic growth in the case 

of European countries. This paper applies PMG and MG estimators for panel 

estimation. Unlike Alguacil et al. (2011) and Tan and Normaz (2015), this paper 

also performs CCEMG and CCEP estimators that allow for the possible pres-

ence of cross-sectional dependence in errors. It is important to take into account 

of the cross-sectional dependence since disregard may lead to spurious infer-

ences in the estimation. In our empirical study, Hausman test suggests homoge-

neity in long run parameter, hence PMG estimate is preferable. Based on PMG 

estimate, variables are statistically significant in all equations. However, these 

findings are disparate alike with CCEMG and CCEP estimates where very few 

point estimates are significant in equations. The plausible reason of the  dispar-

ity results could be attributed by small N and limited weak dependence across 

errors. With this regards, the consequences of cross-sectional dependence that 

arise from conventional estimation can be inappreciable (Chudik and Pesaran, 

2013). To sum up, PMG estimate indicates that FDI is positively affect eco-

nomic growth. This finding is in line with the prevalence theory where foreign 

investment is an indispensable source to promote economic growth. Nonethe-

less, the presence of government debt in the form of interaction term signifies 

                                                
1. According to UNCATD (2013), FDI in developed countries is still affected by weaker struc-
ture of global financial system, weaker economic growth and government debt problem in the 

European Union which are important for investor confidence.  
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that public debt has deteriorated the growth process by the way of foreign in-

vestment. With this in place, the effects of foreign investment are contingent on 

the absorptive capacity of host countries, in particular regards to the government 

debt in European countries.  

 

In regards of these findings, FDI is essential to European economy. How-

ever, the macroeconomic stability is imperative for the ability of European 

countries to benefit from FDI spillovers. In today’s developed countries, the 

purpose of promoting is not merely for the economic growth and development 

but also enhances the competitiveness in global market. However, it will be ef-

fective from the withdrawal of international investors to support the economy 

and enhance the market share globally. For that reason, a well debt management 

policy is important to create a suitable environment to encourage the entry of 

foreign investment and enhance the beneficial of FDI in the country. As it is, a 

proper debt management design allows countries to estimate their debt-servic-

ing needs and capabilities as well as a sustainable debt level. By formulating a 

sound debt management framework, it could be served as an early cautioning 

system to against the possible debt problems that raised from excessive borrow-

ing by government. Moreover, incentives in attracting FDI such as a better and 

well-developed infrastructure, improvement in local capacity notably a stable 

and efficient financial system as well as higher level of human capital are very 

much needed in the countries to retrieve the benefits from foreign investment.  
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APPENDIX 1 

 

Table A1. Correlation matrix of residuals for Equation 1 
 
          __e1     __e2     __e3     __e4     __e5     __e6     __e7     __e8     __e9   
__e10 
 __e1   1.0000 
 __e2  -0.0815   1.0000 
 __e3   0.4667  -0.2748   1.0000 
 __e4   0.6322   0.3725   0.2852   1.0000 
 __e5   0.4888  -0.4532   0.8334   0.1503   1.0000 
 __e6   0.6104  -0.3981   0.7648   0.4047   0.9009   1.0000 
 __e7   0.5283   0.0943   0.4154   0.2960   0.1450   0.2512   1.0000 
 __e8   0.5921  -0.3340   0.5898   0.5991   0.6215   0.8418   0.2823   1.0000 
 __e9  -0.1525   0.6619  -0.5266   0.4938  -0.7248  -0.5018  -0.1436  -0.1785   1.0000 
__e10   0.5375  -0.5684   0.7810   0.0641   0.9619   0.8666   0.1849   0.5769  -0.7971  
1.0000 

 

Notes: The bolded values are referred to strong correlation between residuals.  

 

Table A2. Correlation matrix of residuals for Equation 2 
 
          __e1     __e2     __e3     __e4     __e5     __e6     __e7     __e8     __e9   
__e10 
 __e1   1.0000 
 __e2   0.0385   1.0000 
 __e3   0.4601  -0.4504   1.0000 
 __e4   0.6561  -0.4017   0.7259   1.0000 
 __e5   0.4110  -0.6531   0.8831   0.7318   1.0000 
 __e6   0.5625  -0.4698   0.8236   0.8606   0.8931   1.0000 
 __e7   0.3828   0.1267   0.3998   0.3862   0.2004   0.2393   1.0000 
 __e8   0.4678  -0.2027   0.4633   0.8172   0.4204   0.6758   0.1484   1.0000 
 __e9  -0.0721   0.6389  -0.5543  -0.1524  -0.7244  -0.4371  -0.1678   0.2261   1.0000 
__e10   0.4918  -0.5903   0.8240   0.6439   0.9408   0.8188   0.2483   0.2383  -0.7924  
1.0000 

 

Notes: The bolded values are referred to strong correlation between residuals. 
 

Table A3. Correlation matrix of residuals for Equation 3 
 
          __e1     __e2     __e3     __e4     __e5     __e6     __e7     __e8     __e9   
__e10 
 __e1   1.0000 
 __e2   0.0630   1.0000 
 __e3   0.4504  -0.4511   1.0000 
 __e4   0.6396  -0.3723   0.7348   1.0000 
 __e5   0.3924  -0.6514   0.8828   0.7389   1.0000 
 __e6   0.5542  -0.4594   0.8362   0.8686   0.8969   1.0000 
 __e7   0.3774   0.1045   0.4083   0.3764   0.2189   0.2634   1.0000 
 __e8   0.4424  -0.1798   0.4306   0.7966   0.3872   0.6436   0.1437   1.0000 
 __e9  -0.0676   0.6388  -0.5605  -0.1594  -0.7334  -0.4539  -0.1789   0.2327   1.0000 
__e10   0.4734  -0.5863   0.8350   0.6475   0.9400   0.8185   0.2609   0.2005  -0.7953  
1.0000 

 
Notes: The bolded values are referred to strong correlation between residuals. 
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ABSTRACT 

 
 The present paper examines the relationship between housing price and macroeconomic 

factors for Malaysia. We emphasize on the effect of economic growth and interest rate by ex-

ploring the possibility of the asymmetric relationships between the variables for both long run 

and short run. We have adopted the nonlinear autoregressive distributed lags (NARDL) model 

and the conventional autoregressive distributed lags model to make comparison. The study sug-

gests the features of nonlinearity exist in the model. Besides that, the bound test of the NARDL 

specification has demonstrated long run cointegration among the variables. However, we only 

found evidence of long-run relationship between housing price and the positive changes of eco-
nomic growth. This implies that the macroeconomic effect on housing price is sources from the 

income growth. Meanwhile, when we investigate the impact of macroeconomic factors on the 

sales of house in Malaysia, we found that the transaction volume is more sensitive to the mac-

roeconomic changes.  

 

Keywords: House Price, transaction volume, Economic growth, interest rate, 

Non-linear modelling, Malaysia 

 

JEL Classification: C22, R31 

 

1. INTRODUCTION 

 

Housing prices in Malaysia continue to skyrocket could be witnessed in re-

cent years, particularly in 2010. Many of the studies have been undertaken to 

examine what actually drive our housing price to this high level. Recently, Bank 

Negara Malaysia1 has concluded that the rises of housing price in the past 

decades are mainly due to the macroeconomic factors such as growth of 

construction cost, demographic expansion, economic growth ,consumer 

inflation and lending rate.  

                                                
1. Factors that affected the housing price in Malaysia that have been identified by Bank Negara 

Malaysia in the report of Risk Developments and Assessment of Financial Stability in 2012.   
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From the theoretical ground, the permanent income hypothesis is able to 

explain household consumption choice over the current cycle. However, per-

manent income hypothesis is inadequate to explain the housing market. This is 

because housing is not only being regarded as durable consumer goods, but also 

an investment asset. If the household view housing consumption as an invest-

ment asset, household tend to hold the asset and sell it in the secondary market. 

This could increase the housing supply and putting pressure on the housing 

price.  

 

Despite of that, there are numerous of studies show evidence of the close 

relationship between economic fundamental and the housing market. Quigley 

(1995, 1999) addressed the economic fundamental in explaining the U.S and 

Asian property market. Following by the study of Leung (2003), who attempt 

to describe how does the economic growth stimulate the real house price growth 

by using the endogenous growth model. He found that the accelerated of 

housing market is insustainable if it is beyond the economic growth. More 

recent study such as Nneji et.al (2013), complemented the existing literature by 

focusing the degree of responsiveness of the housing market towards the 

macroeconomic changes in a different regime. They found evidence of more 

responsiveness during the housing “boom” and “steady-state” but no lingkage 

with the economic fundamental in a market meltdown. 

 

Conversely, the housing sector has an effect to the economy. Since housing 

constitutes a large share of total asset for a household, the variation of house 

price tends to affect the economy via both wealth effect and collateral effect on 

consumption. The collateral effect is stronger than the wealth effect was 

recommended by Miller et.al (2011). Furthermore, Case (2000) suggested a 

postive impact on the rises of housing price on household consumption but the 

rises of consumption demand also notably to increase the house price.Case 

(2005) further extend his previous study, and affirm that the housing wealth had 

a greater impact on the consumption compare to the financial effect.  

 

Housing price can also be affected by the variation in expected income. This 

is because house price is equal to the present value of the expected income that 

could be earned from the given asset by the household. Whereby, the interest 

rate is an important element in affecting this expectation. An increase in interest 

rates puts pressure on the borrowing cost and causes a decrease in housing de-

mand. Alternatively, the lower interest rate makes housing more affordable and 

lead to a higher demand of houses. Then, there is feedback effect from the house 

price to housing demand. The studies of Weeken (2004), Ayuso and Restroy 

(2003), and Jaconsen and Naug (2005) highlighted the impact of lending rate 

on housing price. The house price spike is found to be largely driven by the low 

interest rate. These results consistent to the Gordon growth model, which sug-

gest a negative relationship between housing price and interest rate. Neverthe-

less, there is contrasting empirical evidence proposed by Shi et.al (2014). They 



Housing price and macroeconomic factors in Malaysia 

  

  

135 

argue that the interest rate is positively related to the housing price in New Zea-

land. This is because most of the household expect the house price will continue 

shoot up. Thus, even with the increase of interest rate, household does not re-

spond to decrease their demand of housing.  

 

Figure 1. Annual changes of housing price and GDP per capita 

 
Sources: Datastream International. (October, 2014). Available: Datastream Interna-

tional/Economics. 

 

Figure 2. Bank Lending rate and the changes of housing price 

 
Sources: Datastream International. (October, 2014). Available: Datastream Interna-

tional/Economics. 

 

There are large-scale of studies have been done on the housing price mod-

elling by employing the linear framework. Meanwhile, according to the study 
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by Neftci (1984), Falk (1986), Bradley and Jansen (1997), and Sarantis (2001), 

the macroeconomic variables such as unemployment rate, economic growth, 

purchasing power parity, and stock return are characterizing nonlinear proper-

ties. Moreover, Abelson et.al (2005), Cook (2005), Sei-Wan and Bhattacharya 

(2009), and Posedel and Vizek (2011) examined the non-linear properties of 

house price. They contend that the real estate market has responded differently 

during the expansion and contraction. They also find evidence that the estima-

tion of nonlinear models have higher power to reveal cointegration relationship 

compare to the conventional method. As a result, the linear housing price mod-

els are inappropriate if the housing price is featuring nonlinear properties. Fur-

thermore, the response of housing price to the changes of macroeconomic vari-

ables may also act differently with the present of nonlinearity.  

 

In this paper, we aim to estimate the short-run and long-run asymmetric re-

lationship between housing price and the macroeconomic variables. In Malay-

sia, housing market boom in pre-1997, with the average annual growth of more 

than 18%. The market suffered a drop of 9.5 per cent during the Asian financial 

crisis. After the crisis, house price recover quickly with an average growth of 

3.4% until 2010, a substantial increase more than 10% annually. Additionally, 

there are large positive fluctuation away from the trend in housing price and its 

even surpass the growth of many of the macroeconomic variable after year 

2010. This can be seen in figure 1 and 2 (see the appendix for the figures). The 

sharp increase follow by the drop and rebound quickly after the crisis implies 

that housing price has follow the business cycle. This suggests that housing 

price might incorporate the non-linearity features. On the other hand, when 

analysis on the trading volume of housing in Malaysia, it shows a more fluctu-

ated trend (Figure 3). Even though it does not drop before and during the global 

crisis, but we do observe there are fall in the past 2 years in most of the states 

of Malaysia while the housing price has not dropped. This might hints us that 

the trading volume could have explain the housing market differently as housing 

price usually responds to lag. As such, an appropriate assessment of the magni-

tude and the drivers that explain such a large increase of housing price in Ma-

laysia is required.  

 

In sum, this paper makes contributions as follow. First, even though many 

studies have examined the importance of the property in the national economy 

and the determinants of housing price, there is insufficient study that focuses on 

the housing markets in Asia. As per other developed economy, many of the Asia 

countries have experienced rapid growth in housing price and even trigger the 

concern of housing affordability. This study contributes to the empirical litera-

ture on the Malaysian housing market. Traditionally, the measurement of vari-

ous effects has been focusing on the house price behavior. However, the trans-

action volume can provide more information compare to prices as sometimes 

time-lag delay the responsiveness of housing price to shock. In this study, we 

recognized the adjustment behavior for both the housing price and transaction 
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volume with the macroeconomic variables. In addition to that, most of the past 

empirical studies estimated the relationship by using the linear framework. Nev-

ertheless, the findings could be severely undermined if the house price and the 

macroeconomic variables incorporated non-linear properties. In this paper, we 

employed the nonlinear autoregressive distributed lags (NARDL) model that 

has been innovated by Shin et.al (2011). The application of this method shows 

interesting relationship between the housing price and macroeconomic varia-

bles but address some of the estimation issue at the same time.  

 

The rest of the paper is organized as follows. The next section presents some 

background and discusses related empirical studies, Section 3 describes the 

methodology, Section 4 presents the data and empirical results, and Section 5 

provides summary concluding remarks. 

 

2. BACKGROUND  

 

Since the Independence Day in year 1957, the housing markets were mainly 

managed by the public sector. Prior to the 1970s, the property price in Malaysia 

is rather stable and associated with low inflation rate. The terrace houses were 

first launched with a low price.  

 

The introduction of government housing loan in 1971 nourishes the property 

industry in Malaysia. The first housing boom in Malaysia took place in the pe-

riod of 1973 to 1975. The property price continued to rise in 1978 as the econ-

omy in Malaysia performed well during that period. The high rise property de-

velopment in the area of Kuala Lumpur has begun since the late 1980s. How-

ever, the bank Negara imposed the high interest rate and tightened bank credit 

on the construction industry in year 1982. This is to reduce the excessive de-

mand and the speculation activities. The property price began to stabilize with 

the droppings value since then. The worldwide crisis hit globally in 1981-1982, 

Malaysia property market has been worst in the year 1984-1987. The demand 

of property weakened and there was oversupplied in the market. Then, the prop-

erty market corrected in 1988 after the government’s initiative to improve the 

market. The private sector started to undertake many of the construction pro-

jects. The private sector started to undertake many of the construction projects 

and the property values and volume of transaction increased. In 1989, the for-

eign ownership of properties was centered around Johor, Kuala Lumpur and 

Penang. The housing market remained strong until the first half of 1997 

 

The Asian Financial Crisis in 1997 has drastically affected the Malaysia 

economics and the property market. The construction sector slumped as mega 

projects were postponed. The property sector was categorized as non-produc-

tive by the Bank Negara and credit flow to this sector was strictly controlled. 

This phenomenon was carried on until the fiscal and monetary policy took 
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place. The property market resumed to the pre-recession level in 2000. In year 

2001, the Malaysia housing market encountered a mild shrinkage and incorpo-

rated with the issue of property overhang due to the global economic recession. 

In line with the Ninth Malaysia Plan, the housing market continued to outper-

form during 2002-2005. A total of 84 thousand unit of housing were completed. 

Furthermore, over the period from Q1 2010 to Q2 2012, the growth of the hous-

ing market was recorded a remarkable high rate which is 9.1% annually, instead 

of 3.2% in a past decade. The housing price index hit 20 years peak in 2014 by 

reaching 206.4. This can be seen in figure 3.  

 

Previous empirical studies on Malaysia housing price has been centered on 

the demand side and more particularly on the macroeconomic factors. Ong and 

Chang (2013) reviewed the macroeconomic determinants of housing price in 

the national level, and only gross domestic product found to have significant 

impact on the housing price. They confirmed that the household decision to 

purchase the house in Malaysia is highly relied on the economic performance. 

Hui (2008) examined the deviation of housing price from its fundamental value 

prior to the Asian financial crisis (1997). He concluded that housing price was 

affected by the construction cost and income growth. In the meantime, he also 

revealed that there is misalignment in housing price prior to the 1997 crisis. For 

a district study, Liew and Haron (2013) emphasized on the factors that affecting 

the housing demand in Kuala Lumpur. They considered both demand factors 

and supply factors. They argued that demographic changes and GDP growth 

have influence on the housing price. Meanwhile, the rise of construction cost 

has been another important factor that drives the higher housing price. More 

recently, Ibrahim and Law (2014) assessed the bank credit, interest rate and 

output in explaining the housing price. They reassured the existence of long run 

relationship between housing price and bank credit. Where, GDP growth has a 

short run link with the housing price. Additionally, higher cost of loan due to 

the increase in interest rate depressed the bank credit and result in a lower hous-

ing price. 

  

In cross-country analyses, studies found a similar conclusion. Tsatsaronis 

and Zhu (2004) stressed on the importance to consider the macroeconomic im-

pact on the real estate. They showed evidence that low interest rate, economic 

growth and inflation have breed the boom in market for 17 industrialized econ-

omies, including Malaysia. Meanwhile, the house price was found to have pos-

itive effects on the credit expansion, especially countries with popularity of ir-

regular rate mortgage’s product. In addition to that, the possibility of housing 

bubbles in Nine Asia Pacific countries has been the major interest in the study 

of Glindro et.al (2011). They highlighted the difference of overvaluation and 

housing bubbles in the study. The characteristic of housing price dynamics and 

impact of institutional factors was considered in the research. They concluded 

that institutional factors are vital in explaining the house price changes. The 

higher flexibility of housing market, the housing market tends to fluctuate more. 
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All of the sample countries do not indicate a precursor for housing bubbles. 

Instead, the housing prices were mainly driven fundamentally. In overall, the 

past studies concentrated on the house price behavior and were restricted to 

symmetry analysis. We complement these studies by looking at both long run 

and short run asymmetries. 

 

3. EMPIRICAL APPROACH 

 

Judging from the past literature, the relationship between the housing price 

and the macroeconomic factors have been extensively examined by using the 

conventional method, such as error-correction modelling, vector autoregressive 

model, least square method and the granger causality. These studies have as-

sumed that the housing price responds symmetrically to the positive and nega-

tive shocks of the macroeconomic variables. As a result, the analysis might be 

inappropriate if housing price is characterizing nonlinearity. Meanwhile, the ex-

istence study on the nonlinearity has been mostly estimated using the threshold 

error correction mechanism, Markov-switching ECM, and the smooth transition 

of ECM. In this study, we adopt the nonlinear ARDL (NARDL) which devel-

oped by Shin et.al (2011). This method is the extension of the ARDL model of 

Pesaran and Shin (1999) and Pesaran et.al (2001), which distinguished the in-

dependent variables between positive and negative changes. It also allows the 

long run cointegration to be asymmetrically adjusted.  
 

The asymmetric long-run empirical model of housing price can be repre-

sented as:      

LHPIt= α0 +α1
+

 LGDPt
+ + α2

- LGDPt
-  + α3

+IRt
+  + α4

-IRt
-  + ut (1) 

 

LTVt= α0 +α1
+

  LGDPt
+ + α2

- LGDPt
-  + α3

+IRt
+  + α4

-IRt
-  + ut (2) 

 

The LHPI denotes the logarithm housing price, LTV regarded as the loga-

rithm transaction volume, LGDP represent the income growth and IR is the 

bank lending rate. While, α = (α0 , α1
 , α2 , α3, α4 ) is a k x1 vector, and repre-

sents the long-run parameters to be estimated that captures the positive and neg-

ative relationship between the variables of LGDP, IR. In the Equation 1 and 2, 

the variables of LGDPt
+ , LGDPt

- , IRt
+, IRt

- are the partial sum of the positive 

and negative changes of LGDPt and IRt.  

   𝑙𝑔𝑑𝑝𝑡
+ =  ∑ ∆𝑙𝑔𝑑𝑝𝑖

+ =  ∑ max(∆𝑙𝑔𝑑𝑝𝑖 , 0)𝑡
𝑖=1

𝑡
𝑖=1  (3) 

 

   𝑙𝑔𝑑𝑝𝑡
− =  ∑ ∆𝑙𝑔𝑑𝑝𝑖

− =  ∑ min(∆𝑙𝑔𝑑𝑝𝑖, 0)𝑡
𝑖=1

𝑡
𝑖=1  (4)

    

𝑖𝑟𝑡
+ =  ∑ ∆𝑖𝑟𝑖

+ =  ∑ max(∆𝑖𝑟𝑖, 0)𝑡
𝑖=1

𝑡
𝑖=1   (5) 

    

           𝑖𝑟𝑡
− =  ∑ ∆𝑖𝑟𝑖

− =  ∑ min(∆𝑖𝑟𝑖, 0)𝑡
𝑖=1

𝑡
𝑖=1   (6)  
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Meanwhile, the equation (1) and (2) can be specified following the Pesaran 

et.al (2001), with ARDL lag order (p,q,s) and yield the asymmetric error cor-

rection model in equation (7) and (8) as per below: 

 

∆𝐿𝐻𝑃𝐼𝑡 =  𝛼 + 𝛽0𝐿𝐻𝑃𝐼𝑡−1 +  𝛽1𝐿𝐺𝐷𝑃𝑡−1
+ +  𝛽2𝐿𝐺𝐷𝑃𝑡−1

− +  𝛽3𝑖𝑟𝑡−1
+ +

 𝛽4𝑖𝑟𝑡−1
− + ∑ ∅𝑖∆𝐿𝐻𝑃𝐼𝑡−𝑖 +  ∑ (𝛾𝑖

+∆𝐿𝐺𝐷𝑃𝑡−𝑖
+ + 𝛾𝑖

−∆𝐿𝐺𝐷𝑃𝑡−𝑖
− )

𝑞
𝑖=0

𝑝
𝑖=1 +

 ∑ (𝜃𝑖
+∆𝑖𝑟𝑡−𝑖

+ + 𝜃𝑖
−∆𝑖𝑟𝑡−𝑖

− ) + 𝑢𝑡 𝑠
𝑖=0   (7) 

 

∆𝐿𝑇𝑉𝑡 =  𝛼 + 𝛽0𝐿𝑇𝑉𝑡−1 +  𝛽1𝐿𝐺𝐷𝑃𝑡−1
+ +  𝛽2𝐿𝐺𝐷𝑃𝑡−1

− +  𝛽3𝑖𝑟𝑡−1
+ +

 𝛽4𝑖𝑟𝑡−1
− + ∑ ∅𝑖∆𝐿𝑇𝑉𝑡−𝑖 +  ∑ (𝛾𝑖

+∆𝐿𝐺𝐷𝑃𝑡−𝑖
+ + 𝛾𝑖

−∆𝐿𝐺𝐷𝑃𝑡−𝑖
− )

𝑞
𝑖=0

𝑝
𝑖=1 +

 ∑ (𝜃𝑖
+∆𝑖𝑟𝑡−𝑖

+ + 𝜃𝑖
−∆𝑖𝑟𝑡−𝑖

− ) + 𝑢𝑡 𝑠
𝑖=0            (8) 

 

The asymmetric long run relationships associated with the asymmetric short 

run relationships are capture in equation (7) and (8). The positive and negative 

long run impacts of the economic growth on the housing price will be capture 

by α1 and α2 in equation (1), which can be obtained from -β1 / β0 and –β2 / β0 

respectively in equation (7) and (8). While, the long run impacts of respectively 

lending rate increase and lending rate reduction on the housing price will be 

represented by α3 and α4. It can be acquired from –β3 / β0 and –β4 / β0 in equation 

(7) and (8). On the other hand, ∑ 𝛾𝑖
+𝑞

𝑖=0 and ∑ 𝛾𝑖
−𝑞

𝑖=0  measure the positive and 

negative short run impact of economic growth on house price. At the same time, 

∑ 𝜃𝑖
+𝑠

𝑖=0  describes the short-run influences of interest rate increases on house 

price inflation while ∑ 𝜃𝑖
−𝑠

𝑖=0 is the short run influences of interest rate reduction 

on house price inflation.  

 

In general, the estimation of the equation (7) and (8) involves four steps. 

First, the unit root tests will be conducted as the stationarity test in order to 

confirm there are no I(2) variable in the model. One of the features of the ARDL 

approach which allow the variable to be integrated at I(0) and I(1). In this study, 

we employed the ADF and PP unit roots test that have been extensively em-

ployed in the past studies. Then, equation (7) and (8) will be estimated using 

the standard OLS method. The general to specific procedure will be done in 

order to eliminate the insignificant variable. The optimal lag will be chosen 

based on the lowest Akaike Information Criterion (AIC). Following the esti-

mated NARDL, the bound procedure as advanced in Pesaran et.al (2001) and 

Shin et.al (2011) will be conducted next to test for the existence of cointegration 

among variables. Where this entails the employed of Wald F-test with the null 

hypothesis, β0 = β1 = β2 = β3 = β4=0. If there is cointegration exist, the long run 

and short run asymmetries relationship between variables can be figured out. 

Lastly, the asymmetric cumulative dynamic multiplier effects of 1% positive 

and negative changes of GDP per capita and interest rate can be obtained as:  
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4. DATA AND RESULTS 

 

To achieve the objective of the study, the national all house price index (HPI) 

with (2000: Q1=100) will be used to capture the housing price series. The house 

price index has been calculated based on the Lapspeyres weighted formula. 

Meanwhile, the GDP per capita will be utilized as the proxy of income growth. 

Where, the lending rate represents the interest rate. All of the series are quarterly 

observation, which is ranged from 1980Q1 to 2014Q3. The sample data involve 

a longer sample length compare to the past studies done in Malaysia. The data 

are extracted from the Thomas Reuters datastream, where sources from the ox-

ford economics. All variables are expressed in natural logarithm, except the 

lending rate.  

 

In addition to that, we estimate the asymmetric relationship between the 

macroeconomic factors and the housing market by using the transaction volume 

as an additional attempt to examine the sensitivity of the result. Given the sales 

of house is directly respond to the demand shock of housing (Oikarinen, 2012), 

the transaction volume might relevant for our analysis. However, in view of the 

most available dataset for the transaction volume is shorter than the housing 

prices, therefore our analysis only covers from 2002Q1 to 2014Q4. The data set 

is obtained from the National Property Information Centre (NAPIC).  

 

It is expected that the economic growth have a positive relationship with the 

housing price. Higher economic activities encouraged job creation and thus re-

sult in higher household income. Given the nature of housing supply is unable 

to change in the short run, the high housing demand due to the rapid economic 

growth may further push up the housing price (Adams and Fϋss, 2010). Addi-

tionally, Denmary (2010) argued that higher employment implies that house-

holds have a stable income and this enable the households to obtain credit from 

the financial institution. Hence, housing prices increase with higher demand. 

 

Despite that, the interest rate is expected to be negatively related with the 

housing prices in accordance to the past empirical studies done. An increase in 

interest rates has direct and indirect effects on housing prices. Interest rates di-

rectly affect housing prices by increasing the borrowing costs. This is because 

the increase of interest rate increases the cost as well. On the other hand, the 
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substitute effect tends to take place when the interest rate rises, as the house-

holds switch away from investing in the real estate to other fixed income assets 

that offer a higher rate of return (Adams and Fϋss, 2010 and Denmary, 2010).  

 

Before we proceed to investigate the relationship between the housing price 

and other explanatory variables, the unit root test has been apply in the first step 

as we are employing a time series data set. Table 1 indicates that all examined 

variables are non-stationary at first level except the variable of interest rate. 

Then, the variables have turned to stationary after the first difference. Mean-

while, the PP test suggest that the interest rate is at I(1), while ADF shows sta-

tionary at level. Since, the pre-requisites to perform a bound test is none of the 

series are I(2), our unit test result has confirms that the examined series are valid, 

and eligible to proceed with the ARDL bound test procedure. 

 

The general-to- specific approach is applied and optimal lag will be chosen 

according to the lowest value of Akaike Information Criterion (AIC) and. The 

cointegration result for the unrestricted error-correction model has been re-

ported in table 2. Furthermore, the characteristic of non-linearity has been con-

firmed in the restricted model. As it can be seen in the table 2, where asymmetric 

model shows the F-statistic exceed the critical value of 95% upper bound. 

Thereby, concluding the long-run cointegration result in the asymmetric ARDL 

model.  

 

On the other hand, we also identify the long-run and short-run cointegration 

for the partial sum of the positive and negative changes of LGDPt-1 and IRt-1 in 

order to test whether there is mis-specification in the linear model. The result 

shows that the variable of GDP growth has both long-run and short-run 

cointegation in the asymmetric model 1. More specifically, the F-statistic for 

the wald test is found to be 5.66 (p-value= 0.0044) and 10.19 ( p-value= 0.0001) 

respectively for long-run and short-run. However, the variable of interest rate 

(IRt-1) only shows long-run cointegration, which has the wald test result of 4.55 

(p-value= 0.0124). Obviously, the result show evidence of supporting the 

adequacy of asymmetric model.  
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Table 1. ADF and PP unit root tests 

 Level First Difference 

Variable ADF PP ADF PP 

Model 1     

LHPI -1.7153 0.3693 -3.2096* -11.3935*** 

LGDP -2.2576 -2.4583 -3.8528** -8.4414*** 

IR -3.6318** -2.9824 -7.5047*** -7.2842*** 

     

 

 Level First Difference 

Variable ADF PP ADF PP 

Model 2     

LTV -2.6011 0.3693 -7.8244*** -15.2089*** 

LGDP -2.4033 -4.8252*** -4.3889*** -10.7597*** 

IR -3.2384* -2.2072 -3.4411** -3.5348** 

     

Notes: the constant and trend terms are included in the test equations and the 

AIC is used to select the optimal lag order in the ADF test equation. 

*,** and *** denote significant at 10%, 5% and 1% respectively 

 

Table 2. Bounds test for nonlinear cointegration 

  F-Statistics 95% lower 

bound 

95% upper 

bound 

Conclusion 

Linear 

ARDL 

4.59 3.79 4.85 No Cointe-

gration 

Asymmetric 

model 1 

4.79 2.86 4.01 Cointegra-

tion 

Asymmetric 

model 2 

5.36 2.86 4.01 Cointegra-

tion 

Notes: the critical values are from Pesaran (1999), given the sample size more 

than 30. 

 

To finalize our model, a numbers of diagnostic statistic have been done in 

order to ensure the appropriateness of the model. These are included the nor-

mality test, Jarque-Bera satistic; LM statistic and ARCH test for the detection 

of autocorrelation and heteroskedasticity respectively. The Ramsey Reset test 

also been done to avoid any misspecification in the model. All of the results are 

displayed in table 3. For the structural stability of the model, the CUSUM and 

CUSUMSQ statistic are displayed in Figure 4 and 5 for our two models. Ac-

cording to the result, we confirm both of our models are well specified as it 

passes all of these tests. 
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Table 3. Nonlinear ARDL estimation results 

 Model 1                                  Model 2 

Independent ΔHouse Price Index ΔTransaction Volume 

Variable Coefficient p-value Coefficient p-value 

Constant 0.2179 0.0294 7.0663 0.0000 

LHPI(-1) -0.0509 0.0418 --- --- 

LTV(-1) --- --- -0.6832 0.0000 

LGDP+(-1) 0.0298 0.0020 0.9186 0.0209 

LGDP-(-1) -0.0078 0.5430 2.2256 0.0224 

IR+(-1) -0.0011 0.3356 0.0403 0.5081 

IR-(-1) 0.0021 0.0565 -0.1621 0.0269 

∆ LHPI(-1) -0.0521 0.5326 --- --- 

∆ LGDP+ --- --- 5.5932 0.0000 

∆ LGDP+(-3) -0.0752 0.0738 --- --- 

∆ LGDP- 0.1361 0.0001 --- --- 

∆ LGDP-(-2) --- --- 1.9414 0.0360 

     

R2 0.2494  0.6183  

J-B 3.4820 0.1753 0.5402 0.7633 

LM(1) 0.4776 0.4895 1.8235 0.1769 

LM(2) 20.9990 0.0000 2.4164 0.2987 

ARCH(1) 1.3121 0.2520 0.0000 0.9999 

ARCH(2) 1.1997 0.5489 1.1841 0.5532 

RESET(2)  0.8472 0.4311 0.0395 0.9613 

Notes: J-B is the Jargue-Bera test for error normally, LM(.) is the LM test for error 

autocorrelation up to the lag order given in the parenthesis, and ARCH(.) is the ARCH 

test for autoregressive conditional heteroskedasticity up to the lag order given in the 
parenthesis. RESET is Ramsey’s misspecification test with the fitted term set to 2. 

 

Table 3 presents the estimation results. The house price model indicates a 

much smaller error correction term, suggesting that housing prices in Malaysia 

taking longer time to converge to long run equilibrium. While, the estimated 

long-run coefficent for the positive changes of GDP growth is 0.59 and 

statistically significant at 1%. This implies that with a one per cent increase in 

GDP growth, the housing price is expected to increase by 0.59 per cent, 

assuming that the interest rate is constant. The estimates is in close 

correspondence with that by Egert and Mihaljek (2007). They suggest that the 

error correction term is smaller for advanced economies. Where the long run 

coefficients for the GDP growth among the small economies is in the range of 

0.45 and 0.8. However, the long-run coefficient for the negative change of GDP 

growth in our study shows insignificant result. This estimation suggests that 

housing prices in Malaysia are very sticky and only respond to economic booms 
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in the long-run. Although the economy slows down after a peak, housing prices 

tend to persist and slow to adjust. 

 

Meanwhile, our second model which has include the transaction volume, 

suggested that the sales of housing is respond to both the positive and negative 

changes of GDP per capita in the long-run. The long run coefficient for the 

positive and negative changes of GDP per capita are 1.34 and 3.26 respectively. 

This result shows that the impact of negative changes has dominate the positive 

changes. The long-run coefficients are also much higher by comparison to the 

house price model. This is in line with Tsai (2014), where housing prices were 

found to be more sluggish in responding to macroeconomic factors than trading 

volume.  

 

Regarding the interest rate variable, the house price model does not show 

significant long-run and short-run asymmetric relationships between housing 

prices and macroeconomic factors. Whereas, the house sales model 

demonstrates a statistically significant long-run asymmetric relationship 

between transaction volume and lending rates, with evidence of expected 

negative relationship. Our estimation shows that a one percentage point 

decrease in lending rates leads to a 25 per cent increase in house sales, assuming 

that GDP growth remains unchanged. Meanwhile, the long-run coefficient for 

the positive changes of interest rate shows insignificant result. This implies that 

house sales do not react to the increase of bank lending rates. The possible 

reason to explain the insignificant result is the traditional Asian culture holds 

homeownership as important and they regard land and properties as wealth. 

Thus, home buyers do not respond to the increases of lending rate. These 

findings also indicate that the cooling measure by increasing interest rates may 

not be effective given that house sales does not respond to the positive changes 

in lending rates.   

  

For the short run analysis, the result supports the asymmetric model as well. 

But, we may observed only the significant impact from the negative change in 

the GDP growth (ΔGDP- ). Its coefficient is positive, meaning to say that a 1% 

decrease of economic growth instantly led to the diminish of housing price by 

0.14%. Where the result for our second model, demonstrate the opposite result 

in the short run. The effect of upward pressure of GDP growth on the housing 

sales has been found to be greater compare to the downward pressure. A 1% 

rises in GDP growth has associated with a 5.5% increase in housing sales. In 

contrast, if the economic growth has been downturn by 1%, the home sales will 

slow down immediately by 1.95%. Despite of that, in the short run, the interest 

rate does not show evidence of significant impact on the housing market for 

both of our estimation. This finding is in line with the study done by Ong (2013), 

who found no relationship between housing price and interest rate in Malaysia. 
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Given that housing price has only respond to the positive changes of GDP 

per capita, we only analyze the dynamic relationship between the variables and 

transaction volume by computed the dynamic multiplier for long-run and short-

run. These have been plotted in figure (6) to (8). The graph shows that the 

responses of transaction volume to the positive changes in GDP per capita is 

more rapidly compare to the negative changes. The transaction volume 

converge to the long run equilibrim after 18 months to 21 months. Meanwhile, 

the responses of negative changes achieved long run equilibrium 3 months later. 

We also observed that the transaction volume has responded to the decreased of 

interest rate, and fully adjusted to the equilibrium after 12 months or 16 months.  

 

In the overall analysis, the estimation result has indicated that Malaysia 

housing market has a rather stable demand. In the expansion phase of the 

economy, construction activity are more likely to carry out, and more home 

buyers entered to the housing market. The housing price pushed higher in view 

of the strong demand force and many of the investors have expected the housing 

price will continue to rise in the future. Given to this high demand, housing 

providers may raise the housing price even higher. This phenomenon could be 

further explained by the historically trend, and even though the housing 

affordability issues have cause many of the concern in the recent year, but still 

we couldn’t seen a sharp drop in the Malaysia housing price throughout the year 

from 1980 to 2014. Furthermore, our estimation also found that the transaction 

volume is also tends to be more sensitive to the changes of macroeconomic 

impact as per compare to the housing price. Apart from these results, the 

housing price trend has been cause of concern as the housing price tends to be 

quite rigid from our analysis. This is in line with our plot in Figure 3, which 

shows that even the transaction volume has indicate a downward trend since 

2012Q3, our house price index still in the increasing trend.  

 

5. CONCLUSION 

 

In this study, we addressed the relationship between housing price and the 

macroeconomic factors in the case of Malaysia for the period of 1980Q1- 

2014Q3. We contribute to the literature by recognizing the asymmetric effects 

of the macroeconomic factors in affecting the housing price. On the We 

employed the non-linear cointegration techniques throughout the study. More 

specifically, the non-linear ARDL been used, which describe both the long-run 

and short-run relationship between GDP growth, interest rate and the housing 

price. Our study make an infrences of the existence non-linearities in both long 

run and short run. We have additional include the transaction volume in the 

study to confirm our analysis. In the long run, the postive changes of economic 

growth has associated with the elevation of housing price. But, the decline in 

economic activity and the variable of lending rate do not affect the housing price 

in the long run. Meanwhile, the housing price is only respond to the downturn 

of economy in the short run. The evidence that housing price is only 
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significantly respond to the positive changes of GDP growth has indicate the 

house price stickiness. In other words, the housing price has rises quicker than 

it drops. 

 

When we include the transaction volume in our anlysis, we found that the 

housing market is respond to both the upward and downward pressure of 

economic growth in both horizon. Whereby, the decline of interest rate has 

significantly affected the sales of house in the long run only. This suggest that 

the cooling measure by rising the interest rate might not be impactful. The 

public policy should directed to help the lower and middle income group as the 

housing prices have been unaffordable for many of the household. Over the 

years, there are several government initiatives have been undertaken, such as 

PR1MA, to tackle the issues of housing affordability. However, since housing 

prices are in the range of RM100,000 to RM400,000, the required 10 per cent 

down payment is still unaffordable to many. As such, the revised of price and 

the benefits of the scheme is neccessary.  
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APPENDIX 

 

Figure 1. Annual changes of housing price and GDP per capita 

 
Sources: Datastream International. (October, 2014). Available: Datastream Interna-
tional/Economics. 
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Figure 2. Bank Lending rate and the changes of housing price 

 
Sources: Datastream International. (October, 2014). Available: Datastream Interna-

tional/Economics. 

 

 

Figure 3. Malaysia Housing Transaction Volume and Housing Price index 

 
Sources: Datastream International. (October, 2014). Available: Datastream Interna-

tional/Economics. 
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Figure 4. CUSUM and CUSUMSQ (Model 1) 
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Figure 5. CUSUM and CUSUMSQ (Model 2) 
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Figure 6. Short-Run and Long-Run Multipliers of GDP 

per capita Increases 

 

 
 

Figure 7. Short-Run and Long-Run Multipliers of GDP  

per capita decreases 
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Figure 8: Short-Run and Long-Run Multipliers of interest rate decreases 
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ABSTRACT 

 
 By analyzing state governments’ efficiency in allocating fiscal resources, this study evalu-

ates the efficiency of state public finances under the Malaysian fiscal federalism. This is re-

flected in the policies, strategies and decisions made to allocate public expenditure as this meas-

urement would enable us to explain the institutional quality of the public sector in respect of 

the concept of regional competitiveness. In particular, states play important role in supporting 

the private sector and the market-based economy. The Data Envelopment Analysis (DEA) under 

the dynamic condition and Tobit panel data regression model are conducted on data for all the 

thirteen states in Malaysia from 1990 to 2009. The results of DEA reveal evidence that the 

current centralized fiscal federalism system has been unable to create a competitive environ-

ment among state governments, resulting in low levels of efficiency in the states. As an extension 

of the DEA, Tobit panel data regression model is needed to identify the factors that influence 

technical efficiency in Malaysia and the result showed evidence that fiscal decentralization had 
positive and significant influence on state efficiency level, but that further efficiency gains could 

have been realized with greater decentralization. Thus, this study supports the contention that 

fiscal decentralization provides incentive structures to support higher state efficiency levels. 

The findings echo the main argument of Market Preserving Federalism theory that states be-

come more efficient if more power is devolved to them whilst ensuring that they spend within 

their fiscal capacity. 

 

Keywords: Efficiency, fiscal federalism, fiscal decentralization, market preserving federal-

ism  

 

JEL Classification: H72; H77; E62; F34 

 

1. INTRODUCTION 

 

In recent years, growing attention has been given to efficiency in the gov-

ernment sector (Tirtosuharto 2009) and many countries have turned to decen-

tralization as a particularly effective way to promote efficiency. Building on the 

classic works of Tiebout (1956), Musgrave (1959) and Oates (1972), Brennan 

and Buchanan (1980) have posited that fiscal decentralization leads to increase 

in government efficiency through allocative/consumer and producer/technical 
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efficiency. Despite lack of empirical evidence this idea has won widespread ac-

ceptance (Martinez-Vazquez and McNab 2003; Thieben 2003; Loehr and Ma-

nasan 1999).  

 

Fiscal decentralization is one of the major principles of the Market Preserv-

ing Federalism (MPF) model that emphasizes the importance of healthy com-

petition among the lower governments (Jin, Qian, and Weingast 2005). Specif-

ically, the cornerstone of the MPF model is a set of market-based principles that 

emphasizes the role of hard budget constraints, local autonomy, fiscal account-

ability and operational transparency (Grewal and Sheehan 2004). Past studies 

show that fiscal decentralization provides a greater incentive structure for state 

governments to become more efficient in allocating fiscal resources (Tirtosu-

harto 2009). In line with the concept of regional competitiveness, this study will 

evaluate the efficiency of state public finances under the Malaysian fiscal fed-

eralism. 

 

Compared to other federations in both developed and developing countries, 

the federal system in Malaysia tends towards a more centralized structure as the 

distribution of functions is highly skewed towards federal government particu-

larly in conducting financial relations (A Ghani 2014). The federal government 

collects relatively more revenue than the consolidated state revenue by retaining 

all major revenue sources and powers of borrowing. Indeed, the monopoly of 

the revenue system provides a fundamental basis for the strong political power 

of the federal government and fosters a permanent dependency of the state gov-

ernments on the federal government for development funds/transfers. This 

means that the centralized federal system in Malaysia empowers the federal 

government not only in regulating the development and location of industries 

but also in controlling the state’s share of expenditure allocation. In terms of 

expenditure assignment, the federal government incurs larger shares of total 

government expenditure, including all important functions such as education, 

health, transport and communication. This leaves development of the states to 

be very much at the discretion of the center. This is different from most other 

federations where the states are constitutionally responsible for the major areas 

of spending, particularly in the education and health arenas. Given this back-

ground, it is worth considering whether MPF principles can place state govern-

ments in higher degree of responsibility, accountability and competition with 

one another, so the state governments become efficient and competitive which 

are crucial for promoting pro-development policies achieving higher regional 

economic growth. 

 

2. LITERATURE REVIEW 

 

Economists have long argued that federalism places subnational govern-

ments in competition with one another (Brennan and Buchanan 1980; Oates 

1972; Tiebout 1956). Competition gives subnational governments the incentive 



Efficiency analysis of state governments in Malaysia 

  

  

157 

to foster local economic prosperity rather than costly market intervention, ser-

vice to interest groups, and corruption. Market Preserving Federalism (MPF) 

highlights its belief in the value of competition as the most stable means of eco-

nomic growth and that such competition can be created through the promotion 

of markets (Weingast 2009). Market preserving federalism (MPF) is a new ad-

dition to the growing literature on fiscal federalism, and represents an ideal (ac-

cording to its proponents) type of fiscal federalism which seeks to re-establish 

government institutions and intergovernmental relations on market-based prin-

ciples and to minimize rent-seeking behavior of governments (A Ghani 2014). 

In relation to the MPF concept, North (1995) has emphasized about the im-

portance of efficient markets, which are imperative for the competitiveness and 

growth. Efficient markets require institutions, particularly the rule of law, and 

governments to provide positive market incentives by rewarding economic suc-

cesses and punishing economic failures. Competition derived from decentrali-

zation would be able to control and limit the central government‘s interference 

in the lower level governments. More importantly, competition between subna-

tional governments in attracting capital to their regions creates an externality 

which increases the opportunity cost of subsidizing ailing firms, which in turn 

reduces the incentives to be bailed-out. Put another way, interjurisdictional 

competition provides political officials with strong fiscal incentives to pursue 

policies that provide for a healthy local economy. Reducing conditions of com-

petition among the states would result in the absence of state policy experimen-

tation and innovation.  

 

From the viewpoint of regional competitiveness, decentralization is imper-

ative for increasing the power and capacity of a subnational government, sustain 

economic growth and improve standards of living. Viewed in this light, state 

government efficiency eventually is found to be the determining factor of com-

petitiveness and growth at the regional level (Tirtosuharto 2009). The concept 

of regional competitiveness focuses on the capacity of subnational governments 

in stimulating and sustaining economic growth and development. Subnational 

governments can play an important role in supporting the private sector and 

preserving a market economy. Hence, it is necessary to have in place a support-

ive system of governance, which will allow a subnational government to foster 

the process of development. Based on the competitiveness and allocative effi-

ciency concepts, fiscal decentralization supports economic efficiency and inter-

governmental competition (Bardhan 2002). Fiscal decentralization is associated 

with expenditure and revenue allocation to accommodate district or regional 

economies for ensuring efficient delivery of public service provisions (Rao 

2003). 

 

An efficient economy is measured by its ability to efficiently allocate or 

distribute resources. This implies that states should optimize the use of their 

limited fiscal resources to serve the welfares of both individual citizens and 

firms, which is consistent with the principles of the Neoclassical theory. When 
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measuring efficiency, a distinction can be made between technical and alloca-

tive allocative efficiency. According to Economic and Financial affairs (2008), 

technical efficiency measures the pure relation between inputs and outputs tak-

ing the production possibility frontier into account. Technical efficiency gains 

are a movement towards this production possibility frontier (best practice). 

However, not every form of technical efficiency makes economic sense, and 

this is captured by allocative efficiency. Allocative efficiency reflects the link 

between the optimal combination of inputs taking into account costs and bene-

fits and the output.  

 

There are also some counterarguments showing a decline in efficiency un-

der decentralized systems. Firstly, if subnational governments operate on a 

lower production frontier than the central government, then decentralization 

leads to a decline in the quantity or quality of public good output, and is likely 

to retard economic growth. Also, it is not always possible to accurately measure 

the tastes of preferences as the allocative efficiency gains from decentralization 

of service provision at local levels would then be much less than anticipated 

(McNab 2001). Whether fiscal decentralization actually leads to allocative effi-

ciency in practice or not is questionable, particularly in situations where subna-

tional governments lack the technical expertise or resources to translate their 

knowledge of local preferences into effective policies. There is no apparent con-

sensus in the literature that fiscal decentralization results in increased pro-

ducer/technical efficiency, and there is also little discussion on how potential 

efficiency gains can be translated into increased economic growth. In fact, 

Prud‘homme (1995) argues that fiscal decentralization can increase disparities, 

jeopardize stability and undermine efficiency. Indeed Tanzi (2000) argued that 

higher incidences of moral hazard can occur at the state level, particularly when 

states lack the ability to manage debt, budget deficits exist, and good incentives 

to encourage the efficient allocation of resources, hence offsetting the benefit 

of fiscal decentralization as well as increasing the risk to the fiscal and macro-

economic stability of both federal and state government. 

 

Based on the framework of fiscal decentralization, the allocation of fiscal 

resources is primarily related to state spending or expenditure. The choices 

made by the state government for expenditure determine the degree of public 

capital accumulation which is identified as the key factor of growth and devel-

opment by both Classical and Neoclassical theory. Samuelson (1954) presented 

the idea of common public goods that focused on optimal public spending rather 

than taxation. In particular, the importance of public expenditure in the econ-

omy is related to the major role played by the government. However, Tiebout 

(1956) extended such concept by linking public expenditure and Neoclassical 

theory of capital stock. Capital stock plays a key role in determining output 

levels, and will change over time as a result of additional investments and de-

preciation of capital stock. In Solow‘s (2000) growth model, capital along with 

the growth of the labor force, are found to be the main factors of production. 
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The production function in the Solow model is based on the extent of efficiency 

or productivity of labor and capital. Although, there was lack of discussion on 

the role of public capital, Neoclassical theory provides a basis to understand the 

key issues of public capital and output growth. Accumulation of public capital 

stock provides a rationale for government involvement in the market economy 

through public investments as an attempt to support private sector production. 

Public expenditure influences economic growth through three channels: aggre-

gate demand, resource allocation and income distribution. First, public inputs 

through government expenditure increase production and aggregate demand as 

the Neoclassical theory views public capital stock as a function of the marginal 

utility theory with respect to consumption (Tiebout 1956; Samuelson 1954). As 

a result of higher productivity, production increases as consumers derive utili-

ties from public capital stock (Arrow 1970). Thus, it is imperative for state gov-

ernments to provide incentives for the private sector to invest and produce 

(Aschauer 1989). Barro (1990) emphasized that public capital is considered an 

input to production and a complement of private capital, hence allocation of 

state fiscal resources in productive public capital investment would reduce the 

costs of production and increase output of firms due to higher productivity. 

Therefore, regions compete to support higher return on capital investments to 

the private sector (Siebert 1996; Munnell 1992). However, increasing public 

expenditure can lower the aggregate investment and consumption in the private 

sector. This situation is referred to crowding-out in which public capital acts as 

a substitute to private capital and at the same time hinders incentives for private 

sector investment. Subsequently, increase in public expenditure results in the 

cost of higher taxes to finance public investments. Empirical studies suggest 

that there should be a balance between investments from public and private cap-

ital (Munnell 1992). Since the government intervention reduces the optimality 

of resource allocation, the questions are whether the share of public spending is 

significantly large compared to the national economy and whether the govern-

ment should be directly involved in production, which could increase inefficien-

cies from waste spending, rent seeking, and corruption practices. Such issues 

are imperative for the implementation of fiscal decentralization particularly in 

developing countries where the extent of inefficiency is greater than in devel-

oped countries (Tirtosuharto 2009).  

 

3. METHODOLOGY 

 

A two-stage Data Envelopment Analysis (DEA) method is used to estimate 

technical efficiency of state governments. In the first stage, the efficient frontier 

and the state government-level efficiency scores are first estimated using DEA 

under dynamic condition. This dynamic condition or time dependent setting in 

DEA is able to observe excessive use of resources that are intended to produce 

future outputs (Charnes, Cooper, and Gorlarry 1985). In the second stage, the 

estimated DEA efficiency scores are regressed on some insti institutional and 
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contextual/environmental variables using a Tobit model for all the thirteen 

states in Malaysia from 1990 to 2009. 

 

Data Envelopment Analysis is an important non-parametric method that 

measures the relative performance of certain decision making units (DMU) 

through a multifactor productivity analysis module for measuring the relative 

efficiency on DMUs. In other words, it is an analytical tool which assists the 

identification of best practices in the use of resources among a group of organ-

isations. Charnes, Cooper, and Rhodes (1978) pioneered the method of DEA 

which is based on a mathematical programming production frontier approach. 

In this model called the CCR model, the frontier is constructed using a piece-

wise linear combination that has connection with the set of ‘best practices ob-

servations’ in the sample, yielding a convex efficient frontier, and existent val-

ues of DMUs are compared to the constructed frontier. The major advantage of 

the DEA approach is that it does not require any assumption about the function 

form, making it particularly suitable for analysing multiple inputs and multiple 

outputs production systems (Rayeni 2012).  

 

According to (Farrel 1957), technical efficiency refers to a condition when 

given a set of outputs, a minimum quantity of inputs are required and vice versa. 

The technical efficiency of a DMU is computed as the ratio of output produced 

to input consumed as shown below.  

Technical Efficiency = ∑weighted outputs/∑ weighted inputs (1) 

 

In general, the basic concept of efficiency measurement is based on the 

ratio of total outputs to total inputs with the objective to select a set of input and 

outputs that are relevant to the evaluation of performance and show a moderate 

statistical relationship (Al Eraqi, Mustafa, and Khader 2010). Technical effi-

ciency as measured by DEA can be identified by using an input or output ori-

entation. In this study, DEA model is based on input orientation as it pertains to 

the capability of state governments in maximizing output generated from a lim-

ited amount of public spending as input. In the input-oriented model, inputs are 

controllable and DMUs are deemed to generate a given amount of outputs with 

the smallest possible amount of inputs. The technical efficiency score is meas-

ured with state revenue and private investments as the outputs of the model, 

while state spending, including capital expenditure and current expenditure, are 

considered as the input variables.  

 

Following a number of suggestions in the literature, this study employed 

public expenditure as the input to measure efficiency of states (Tirtosuharto 

2009; Herrera and Pang 2005). Although DEA measures relative efficiency, 

each DMU is assumed to have a sufficient number of units with absolute tech-

nical efficiency and the DEA analysis is seen capable of continuously improv-

ing their performance (Thanassoulis 2001). In the first step, Granger causality 
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test is performed to identify a stronger causal relationship between the input and 

output variables. Homogeneity is the main criterion of DMU as it uses the same 

input resources to produce output and yet, each unit of assessment has a ‘deci-

sion’ control mechanism to convert inputs into outputs. Therefore, this technical 

efficiency analysis is actually an analysis of spending or expenditure efficiency. 

The input and output data were obtained from the state governments (eg. State 

financial report), Ministry of Finance (MOF) and National Audit Department 

(eg. Auditor’s general report).  

 

In state spending, the variable of capital expenditure includes spending on 

various public investments, such as infrastructure, health and education, and 

current expenditure includes other non-investment expenditures on operations 

and public goods provision. Because of the nature of typical public fixed invest-

ments where there is a time lag for a project or program to be fully operated, the 

data used has a one year lag. Spending on capital investment projects or services 

generates revenue for states either directly through fees or charges, or indirectly 

through tax collections driven by private sector development. The level of pri-

vate investment is also affected by state decisions to invest in capital projects, 

particularly in connection with public service delivery. The availability of in-

frastructure, such as transportation networks, telecommunication, and electric-

ity would be part of the consideration when making a decision to invest in a 

region. The expansion of state expenditure will also boost government con-

sumption, expand market demand, and potentially induce private investment in 

the region. This is similar to the concept of the multiplier effect which posits 

that government spending can lead to higher economic growth. The two output 

variables in the DEA model are state revenue and private domestic investment. 

State revenue includes taxes, fees and charges, but it excludes transfers from the 

federal government. Some of the state revenue also comes from profits gener-

ated by state owned enterprises (SOEs), such as state local banks and public 

utilities organizations. 

 

Specifically for this study, The DEA under dynamic condition (time de-

pendent method), which is also known as window analysis, has been used to 

measure changes in performance of the states over time. The properties of the 

window analysis are measured as below: With thirteen DMUs (n) and twenty 

years of observation (k), this study uses a five year window length (p) to exam-

ine the consistency of the scores. The numerical illustration that defines the ap-

plication of window analysis is:  

Formula Application  

No. of windows w = k – p + 1 , w = 20 – 5 +1 = 16  

No. of DMUs in each window = np /2 , 13 x 5 / 2 = 32.5  

No. of different DMUs = np (k – p + 1), 13 x 5 (20 – 5 +1) = 1040 
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Since this study covers a twenty-year period (k=20), substantial differences 

can be expected in state governments because there would have been a lot of 

changes in the laws and policies, technology employed and other structural 

changes in the market place in that period. The window length (width or p) is 

selected on a trial and error basis, so a five- year window (width = 5) was found 

to be appropriate as it coincides with the five year-duration of economic plan-

ning followed in the New Economic Policy (NEP). A different set of data is 

made for each window and each state is represented as a different DMU at each 

interval of five successive years. Thus, following Pjevcevic et al. (2011), the 

results of various DMUs per five-year window are derived to measure differ-

ences in efficiency-performance of states. With this method, the performance 

of DMU in one period is compared not only with the performance of other 

DMUs but also with its own performance in other periods. Sixteen windows are 

represented as sixteen rows per one state based on w = k- p +1. The test was 

conducted on variable return to scale (VRS) where a rise in inputs is expected 

to result in disproportionate rise in outputs (Banker, Charnes, and Cooper 1984) 

because DMUs cannot operate optimally due to limited resources, imperfect 

competition and institutional issues. 

 

As an extension of the DEA, Tobit panel data regression model is needed 

to identify the factors that influence technical efficiency in Malaysia. More im-

portantly, it also identifies factors that attributable to the efficiency in MPF. The 

two output variables in the DEA model are state revenue and private investment. 

In this regression model, the average efficiency levels of thirteen states in Ma-

laysia over the twenty years (1990-2009) are treated as the dependent variable 

(EFF), while FD, lnCAPEX, lnOPEREX, lnSGDPPC, lnEXPPC and 

LESSDUM are the independent variables. 

 

A variety of regression techniques have been applied in the second stage to 

estimate the impact of contextual factors on efficiency, including the ordinary 

least squares (OLS) and the maximum likelihood (ML) based probit, logit, and 

truncated regression (Tobit). A debate has been raging between two views over 

the statistical properties of the two-stage DEA estimator. Simar and Wilson 

(2007) argue that because DEA output scores are biased and contextual/envi-

ronmental variables are correlated to output and input variables, the conven-

tional statistical inferences are invalid in the second-stage regression, and rec-

ommend use of bootstrap methods. On the other hand, Ramalho et al.(2010), 

McDonald (2008) and Ruggiero (2004) have argued that econometric models 

such as probit, logit, and truncated regression (Tobit) can be used for second-

stage estimation of the impact of contextual/environmental variables on effi-

ciency. Afonso and Aubyn (2011) argue that “Even if Tobit results are possibly 

biased, it is not clear that bootstrap estimates are necessarily more reliable, 

based on a set of assumptions concerning the data generation process and the 

perturbation term distribution that may be distributed (p.1429).” In their empir-

ical study, the censored normal Tobit results and bootstrap algorithms yielded 
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very similar results. We estimated the Tobit model (or censored normal regres-

sion model) because DEA efficiency estimates are bounded between 0 and 1. 

In the Tobit model, for computational convenience it is preferable to as-

sume a censoring point at zero (Greene 1993). The Tobit model is formulated 

as follows (McDonald and Moffit 1980): 

y∗=βixi + εi 

yi=yi∗      if        yi∗>0 

yi=0         if        yi∗ ≤0        i=1,2,…,N                     (2) 

where: N is the number of observations; yi is the observed inefficiency score, 

i.e. dependent variable; y* is the latent dependent variable; βi is the kx1 vector 

of unknown parameters; x1 is the kx1 vector of explanatory/independent varia-

bles; and εi is an independently distributed error term assumed to be normal 

with zero mean and constant variance σ2. 

 

Some relevant institutional and operating environment variables were omit-

ted due to the dearth of data. Therefore, the estimated empirical model was: 

Eff=α+β1FD+β2CAPEX+β3OPREX+β4SGDPPC+ 

β5EXPPC+β6LESSDUM+ εi (3) 

where: EFF is the efficiency score; FD is the degree of fiscal decentralization 

from the revenue dimension which has the advantage of incorporating the aspect 

of tax collection in fiscal decentralisation (Ebel and Yilmaz 2003; Fisman and 

Gatti 2000; Davoodi and Zou 1998); CAPEX is the capital expenditure; OPREX 

is the operating expenditure; SGDPPC is state gross domestic income per cap-

ita; EXPPC is expenditure per capita; LESSDUM is less developed state dum-

mies; α is the intercept term; β1 is the vector of unknown parameters or coeffi-

cients; and ε1 is the stochastic/random error term. The magnitude of likelihood 

for each factor determinant is measured by the marginal effect and relevant fac-

tors are identified according to the degree of significance (z-ratio). As Tobit 

panel data model is inherently non-linear in the coefficients, its estimated pa-

rameter does not by themselves respect marginal effects of the explanatory var-

iable on the dependent variable.  

 

4. RESULTS AND DISCUSSION 

 

Table 1a and 1b compile the results of the window analysis for seven and 

six Malaysian’s states respectively where technical efficiency scores have been 

calculated as the average score in each window year. The VRS efficiency score 

represents pure technical efficiency, which is a measure of efficiency without 

scale efficiency (Avkiran 2001). The states that have an efficiency score of 1.00 

or 100% are considered to be efficient and they lie on the efficient frontier. A 

higher technical efficiency score indicates a higher spending efficiency level or 
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can be simply interpreted as a better allocation efficiency of fiscal resources by 

state governments. The results for both Tables (Table 1a and Table 1b) show 

that the average efficiency level for all states in Malaysia was less than 1.00 

with fluctuating trends over the twenty year period (1990-2009). The efficiency 

levels were even worse during the economic crises in 1997-1998 and in 2008-

2009 and decreased significantly in those times24. The results for the efficiency 

level for each state are mixed, but overall the average efficiency level for thir-

teen states was around 0.56 or 56%, which can also be interpreted as 44% short-

fall with reference to the efficiency frontier.  

 

Among the developed states (Selangor, Penang, Johor, Melaka, Negri Sem-

bilan and Perak), surprisingly, Selangor which is known as the richest state in 

the country, had an average efficiency level around 0.49 over the twenty years 

and this level has not surpassed 0.5 since 1997. 

 

Table 1a. Technical Efficiency In Malaysia’s States 1990-2009 

INPUT Indicators: (1) Capital Expenditure, (2) Current Expenditure 

OUTPUT Indicators: (1) State Government Revenue, (2) Private Investments 

 

Year 

 

Johor 

 

Kedah 

 

Kelantan 

 

Melaka 

Negeri 

Sembilan 

 

Pahang 

 

Perak 

1990 1.00 0.96 0.80 0.92 1.00 0.40 0.55 

1991 1.00 0.62 0.89 1.00 1.00 0.38 0.97 

1992 0.34 0.58 0.75 0.92 1.00 0.35 0.96 

1993 0.39 0.49 0.73 0.78 0.90 0.34 0.43 

1994 0.35 0.35 0.55 0.70 0.95 0.35 0.44 

1995 0.34 0.32 0.61 0.66 0.56 0.29 0.57 

1996 0.35 0.32 0.57 0.47 0.55 0.32 0.48 

1997 0.31 0.27 0.60 0.41 0.45 0.57 0.49 

1998 0.25 0.38 0.60 0.44 0.44 0.40 0.26 

1999 0.19 0.39 0.63 0.82 0.41 0.34 0.40 

2000 0.17 0.36 0.62 0.73 0.46 0.50 0.56 

2001 0.19 0.36 0.53 0.57 0.46 0.36 0.28 

2002 0.17 0.36 0.43 0.30 0.31 0.59 0.29 

2003 0.20 0.30 0.32 0.34 0.36 0.39 0.34 

2004 0.22 0.29 0.26 0.27 0.62 0.43 0.35 

2005 0.33 0.21 0.32 0.32 0.35 0.49 0.30 

2006 0.25 0.17 0.26 0.39 0.33 0.43 0.28 

2007 0.69 1.00 0.22 0.42 0.41 0.41 0.23 

2008 1.00 0.13 0.27 0.27 0.29 0.36 0.31 

2009 0.15 0.13 0.31 0.24 0.31 0.32 0.26 

AVERAGE 0.39 0.40 0.51 0.55 0.56 0.40 0.44 

Note: Efficiency scores are within the range of 0 to 1, with 1 means the most efficient 

 

Johor was the most inefficient compared to other states as it had an average 

around 0.39. In contrast, Penang appeared to be the most efficient among the 

                                                
1. During the financial crises, there were greater constraints on fiscal resources resulting from 

lower revenue and limited transfers from the federal government. At the same time, the need 

for spending kept increasing which led to cut in capital expenditure that was allocated for sup-

porting critical infrastructures. As a result, private investment and state resources declined as 

state became less competitive. 
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states as the efficiency level was an average of 0.72, followed by Negri Sembi-

lan and Melaka (0.56 and 0.55 respectively). It is often assumed that developed 

states are more competent in managing their fiscal allocation due to their 

strengths in human resources, management system and technologies. They are 

also expected to have a higher productivity of public capital investments be-

cause of economies of scale and positive externalities driven by them. These 

figures provide evidence that more developed states have weak incentives and 

low decentralization in planning an effective strategy and priority to utilize their 

fiscal resources to support development. This could be the case with a state like 

Selangor which has had little incentive. 

 

Table 1b. Technical Efficiency In Malaysia’s States 1990-2009 

INPUT Indicators: (1) Capital Expenditure, (2) Current Expenditure 

OUTPUT Indicators: (1) State Government Revenue, (2) Private Investments 

 

Year 
Perlis Penang Selangor Terengganu Sabah Sarawak 

 

1990 1.00 0.97 0.55 1.00 0.98 0.65  

1991 0.91 1.00 0.45 0.87 0.70 0.87  

1992 0.76 0.76 0.48 0.77 0.99 0.77  

1993 1.00 0.63 0.63 0.91 0.74 0.67  

1994 1.00 0.71 0.80 0.77 1.00 0.57  

1995 0.75 0.59 0.74 0.68 0.78 0.59  

1996 0.82 0.65 1.00 0.65 0.68 0.62  

1997 0.72 0.52 0.69 0.68 0.70 0.52  

1998 0.72 0.42 0.47 0.80 0.72 0.48  

1999 0.75 0.67 0.35 0.73 0.70 0.56  

2000 0.79 0.53 0.48 0.83 0.56 0.48  

2001 0.76 0.52 0.38 0.69 0.61 0.72  

2002 0.80 0.69 0.27 1.00 0.64 0.82  

2003 0.62 0.91 0.34 0.59 0.75 0.91  

2004 0.75 0.96 0.38 0.89 0.78 0.91  

2005 0.53 1.00 0.37 0.90 0.55 0.94  

2006 0.76 0.76 0.40 0.58 0.52 0.96  

2007 0.72 0.67 0.33 0.36 0.44 0.83  

2008 0.56 0.83 0.30 1.00 0.42 1.00  

2009 0.50 0.54 0.34 0.38 0.62 0.72  

AVER

AGE 
0.76 0.72 0.49 0.75 0.69 0.73  

    Note: Efficiency scores are within the range of 0 to 1, with 1 means the most efficient 

 

In order to achieve high efficiency despite achieving high growth and better 

local economic performance compared to other states. Being the closest to the 

capital city of Kuala Lumpur and administration center Putrajaya, Selangor 

shares land and developments with federal government. It has benefitted from 

many federal government projects and attracts many foreign investors as well 

as highly skilled and educated labors. But, Selangor was among the least effi-

cient states indicating that more expenditure for the state also created more room 

for fiscal leakages and misallocation of resources and inefficiencies. The situa-

tion is again similar to that found in Indonesia by Tirtosuharto (2009) where 

resource-rich states were not always more efficient as higher levels of state 

spending leads to higher levels of inefficiency. In the case of less-developed 
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states (Pahang, Kedah, Kelantan, Perlis, Terengganu, Sabah and Sarawak)25, 

three oil-producing states with high revenue were more efficient than other 

states in Malaysia, with Terengganu being the highest with 0.75 followed by 

Sarawak 0.73 and Sabah 0.69. Kelantan, which is considered the poorest state, 

has an average efficiency level of 0.51 that is almost equivalent to other states. 

Despite being ruled by the opposition party for more than two decades, Kelantan 

has managed to allocate their resources as efficiently as other state governments, 

even under the constraint of possible hostility and discrimination from the fed-

eral government, which has been alleged in the past. Surprisingly, Perlis, which 

is known to have fewer resources, was the most efficient state in Malaysia with 

an average efficiency level of 0.76 over the twenty years and scored 1.00 three 

times in the 1990s. Perlis seems to have had the capability to allocate expendi-

ture and resources to productive investments that contribute to the growth of the 

private sector and the market economy at the state level. Sabah and Sarawak 

(Borneo states) have a special position in the Federal Constitution (Jalil 2008) 

and have been devolved more resources with special grants and more responsi-

bilities compared to other states in Peninsular Malaysia, so it seems inappropri-

ate to make any comparison between them and other states.  

 

All of the oil-producing states actually enjoyed 5% petroleum royalties 

from the federal government giving them more revenue to spend on their devel-

opment. Specifically, Terengganu managed to achieve full efficiency level of 

1.00 in 1990 and 2002, indicating that the capital expenditure was efficiently 

allocated and the cost of operating expenditure successfully minimized. With 

the advantage of being one of the highest revenue recipient states, Terengganu 

had more incentives to expand its scope of expenditure that could address spe-

cific needs of its people, deliver basic public services and maintain state‘s as-

sets. The results are inconclusive, so that the level of state efficiency will be 

determined by state‘s fiscal capacity is not proved by the data. This is consistent 

with the findings of Tirtosuharto (2009) in Indonesia who also found that not 

all developed states are efficient and not all less developed states are inefficient. 

The results have shown that in a centralized system, the federal government has 

failed to address specific needs of each state resulting in low efficiency level, 

the decrease in the efficiency and effectiveness of state resource allocations. 

Therefore, the findings support the importance of fiscal decentralization for ful-

filling the requirements of MPF theory.  

 

In general, under the current system of fiscal federalism, all states, whether 

more or less developed, are not able to utilize their abundant fiscal resources 

efficiently. Some states that are rich in resources have a tendency to spend more 

                                                
2. These states have lower real SGDP than the developed states that are located in the west coast 

of Peninsular Malaysia. This was caused by the lag of development and the fact that states in 

eastern region (except for Kedah and Perlis are in northern region) are geographically and his-

torically disadvantages. 
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in proportion to their large fiscal capacity which leads to higher level of effi-

ciency. It can be concluded that the efficiency of different states can fluctuate 

over time to different extents, and as a whole, the efficiency levels in state gov-

ernments had no improvement over the twenty year period. Lack of competi-

tiveness among the state governments from greater centralization is identified 

as the primary factor of the low efficiency level. Indeed, less fiscal competition 

discourages spending on public inputs, including spending to attract mobile la-

bor and capital, as found in a study on German counties by Borck (2005). Lim-

ited revenue resources as well as soft budget constraint are among the factors 

that demotivate them, especially their state officials, from becoming more in-

novative and efficient in allocating their resources. Thus, fiscal leakages due to 

corruption or rent seeking behavior would arise as a result of failure to satisfy 

the MPF requirements, particularly, decentralization in economic authority and 

hard budget constraints. 

 

Table 2, the results of Tobit panel data regression reveals the factors that 

determine the technical efficiency of the state governments. The average effi-

ciency levels of thirteen states in Malaysia over the twenty years (1990-2009) 

are treated as the dependent variable (EFF), while FD, lnCAPEX, lnOPEREX, 

lnSGDPPC, lnEXPPC and LESSDUM are the independent variables. In the To-

bit panel data regression model, the magnitude of likelihood for each factor de-

terminant is measured by the marginal effect and relevant factors are identified 

according to the degree of significance (z-ratio). As Tobit panel data model is 

inherently non-linear in the coefficients, its estimated parameter does not by 

themselves respect marginal effects of the explanatory variable on the depend-

ent variable. All the coefficients in the model, except for real SGDP per capita 

(SGDPPC), operating expenditure (OPREX) and less developed state dummies 

(LESSDUM), are significant at the 1% level. 

 

This reveals that technical efficiency is influenced by all the remaining de-

terminants and confirms the robustness of the twenty year observations model 

for identifying these factors. The coefficient FD has a positive sign with the 

highest marginal effect of 0.182 and significant at 1% level indicating that fiscal 

decentralization is the most important factor for the technical efficiency level 

compared to other factors. This demonstrates that when state governments are 

given the opportunity to determine their spending according to their needs and 

priorities, they avoid unnecessary spending and achieve higher efficiency. This 

advantage is consistent with MPF literature which stipulates that devolution of 

fiscal freedom to states provides them the incentives to allocate their fiscal re-

sources efficiently. 

 

From the dimension of revenue, states that are able to generate their own 

revenue/ have extra revenues tend to not be dependent on federal government 

transfers, for example, oil producing states are more likely to be more efficient 

in managing the level of fiscal decentralization (see Table 1a and Table 1b, DEA 
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results). In addition, higher fiscal decentralization implies that states‘ adminis-

trators could become more responsible to ensure that more revenues can be gen-

erated for state budgets, particularly in generating revenues to close the fiscal 

gap in their budget. More importantly, local revenue generation makes local 

governments more responsive to citizens, reduces corruption and increases the 

incentives to provide market enhancing public goods as claimed by the Second 

Generation of Fiscal Federalism Theories (SGFF) (Weingast 2009). Therefore, 

the result demonstrates that fiscal decentralization provides incentives for states 

to become more efficient in allocating fiscal resources.  

 

Table 2. Determinants of state technical efficiency in Malaysia,  

1990- 2009 

Dependent Variable: EFF                       N*T = 260 Observations (13 States) 

Variables Coefficient z-ratio Marginal 

FD (Fiscal Decentrali-

zation) 
   0.182 3.280***  0.182 

lnCAPEX (Capital 

Expenditure) 
  -0.108 -4.640*** -0.107 

lnOPREX (Operating 

Expenditure) 
   0.005  0.230 -0.005 

lnSGDPPC (Real 

SGDP Per capita)  
     0.037        0.860     0.037 

lnEXPPC (Expendi-

ture Per capita) 
     0.134 3.340***    0.134 

LESSDUM (Less 

Developed  State 

Dummies) 

     0.063       1.400  0.062 

Constant      1.222 - - 

Log-Likelihood  -20.183   

Wald Chi2    44.25   

Note:  *** denotes significance at 1% level, ** for 5% level and * for 10% level. Instead, the 

marginal effects are functions of both the parameters and the data (Wooldridge 2006; McDonald 

and Moffit 1980).  

 

The results for productive spending as proxied by capital expenditure 

(CAPEX) is negative and significant at 1% level, which means that it is likely 

to reduce the technical efficiency level. Productive spending (capital expendi-

ture) is an important variable indicating the ability of state to allocate resources 

efficiently for public welfare and long term development. Since capital expendi-

ture (CAPEX) shows negative association, this could mean that there are leak-

ages in capital spending and the state governments have no proper spending in 

allocating the resources in the states. This is reflected in the case of Selangor 
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which has been endowed with many development projects but has low effi-

ciency level due to inefficiencies in the allocation of capital expenditure. There-

fore, productive spending shows unexpected inverse correlation than the as-

sumption of productive spending leads to higher level of state efficiency. Gen-

erally, effective spending is assumed to indicate the ability of the state in allo-

cating resources sufficiently, particularly for public welfare and long term de-

velopment. The model demonstrates that the level of expenditure per capita is 

positively associated with technical efficiency level. The level of spending per 

capita (EXPPC) has a positive marginal effect and is significant at 1% level. 

 

 Lastly, SGDPPC, OPREX and LESSDUM variables have neutral effects 

on the increase in technical efficiency score. The results for the less developed 

states‘ dummy variable (LESSDUM) indicate that there are no differences in 

terms of technical efficiency levels between states (developed and less devel-

oped) despite variances in the capability and capacity of state to manage fiscal 

affairs and public capital investments. This validates the finding in the last sec-

tion which shows that efficiency is not related to the development level of the 

state and also means that a separate panel model for less developed states is not 

needed in this analysis. In conclusion, fiscal decentralization is an important 

determinant of technical efficiency in Malaysia. It could provide incentives to 

state governments to become more competitive and more efficient. 

 

The results of DEA reveal evidence of the inefficiency of Malaysian state 

governments particularly from the aspect of public expenditure. In this case, 

Malaysia‘s centralized fiscal federalism system has been unable to create a com-

petitive environment among Malaysian state governments resulting in low lev-

els of efficiency in Malaysian states. The dependency of states on the federal 

government for transfers/grants or soft budget constraints has encouraged im-

proper fiscal discipline in the states as they spend money without having re-

sponsibility to raise additional own revenue. However, this analysis does not 

capture other causes of inefficiencies such as corruption or rent-seeking behav-

ior that might take place in the system due to less state government incentives. 

The Tobit panel data regression identified many determinants of state effi-

ciency. State governments which have failed to mobilize their tax potentials to 

the maximum and continue to rely on federal grants/transfers 247 show lower 

efficiency. Federal grants/transfers may stimulate more spending by state gov-

ernments leading them to increase their spending beyond their means, engage 

in more corruption, provide non-remunerative benefits to interest groups and 

give endless subsidies to inefficient enterprises. These tests provide evidence 

that fiscal decentralization with hard budget constraints can improve state effi-

ciency levels. 
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5. POLICY IMPLICATIONS AND CONCLUSION 

 

One policy that can raise state efficiency levels is the decision to allow 

states to generate their own revenues (strengthening fiscal capacities). States' 

finances need to be strengthened to minimize states' dependence on the center 

for funds. It is necessary to reassign independent sources of revenue to the state 

for strengthening a state finances. By appropriate reassignment of federally con-

trolled taxes to states, states would be guaranteed a stable revenue inflow. Cer-

tain taxes, particularly those taxes that are localized in nature, are better as-

signed to the states as states can manage and collect them more efficiently. 

Among revenue sources which could be reassigned to the state based on this 

principle are property tax, stamp duties, and road tax (tax on vehicles) as well 

as production and consumption taxes as such excise duties, sales and service 

taxes (Musgrave 1983). Since land matters are the responsibility of the states, 

any taxes related to landed property, such as estate duty, real property gains tax 

and stamp duty on land transfers, are appropriately assigned to the states, with 

policy determined by the federal authority for uniformity purposes. The respec-

tive state governments could then determine their own tax rates, depending on 

prevailing local economic preferences.  

 

It is important to support policies that promote good governance. These 

policies should encourage transparency, accountability and the rule of law. In 

many developing countries, one factor that has negatively influenced the effi-

ciency and productivity of public capital expenditure is corruption and rent-

seeking activities26. State institutions should have strong good governance pol-

icies in place otherwise decentralization will not be effective27. 

 

Growth policies at the state level should take into consideration the invest-

ment needs of the private sector. Private capital investment at the state level is 

affected by labour and population growth in addition to public goods and ser-

vices that are provided by the state. From the supply side, skilled labour is a key 

production input for firms and enterprises. From the demand side, the private 

sector‘s decision to invest is driven by population growth, which ultimately de-

termines what and where to produce.  

 

Here, our findings echo the main argument of Market Preserving Federal-

ism (MPF) theory that states become more efficient if more power is devolved 

to them whilst ensuring that they spend within their fiscal capacity. When the 

                                                
3. These illegal activities increase transaction costs and cause the regions to be less competitive. 

The role of institutions is important and cannot be considered as an exogenous factor anymore 

since it determines the quality of institutions and development process as a whole (Bodmer, 

Kobler, and Borner 2004). 

4. In a democratic system, decentralization should ensure the accountability of state government 

as demanded by the public. 
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federal government loosen the constraints on states, states have the incentive to 

become innovative and competitive, and fiscal independence and economic 

growth can be improved significantly. More importantly, the importance of 

grants will be diminished but fiscal responsibility and fiscal accountability will 

be increased. Malaysia also needs to take rigorous steps to improve state gov-

ernments efficiency level through the system of fiscal decentralization and in-

centives proposed by the MPF theory.  
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ABSTRACT 

 
This paper investigates the link between the real exchange rate (RER) undervaluation, 

credit constraint and economic growth in a panel 94 countries. By using dynamic system gen-

eralized method of moments estimations, the empirical results show that RER undervaluation 

can have a significant impact on growth depends on a country’s level of credit constraints. 

 
Keywords: Exchange rate undervaluation, credit constraints, economic growth, generalized 

method of moments 

 

JEL classification: E44 F33 F43 O42  

 

1. INTRODUCTION 

 

 The favorable effect of real exchange rate undervaluation on economic pro-

gress has been widely accepted. However, some studies in this literature have 

found that an undervaluation of the currency may have no such evidence or even 

currency undervaluation leads to suppress economic performance (Razin and 

Collins, 1997; Magyari, 2008). For example, large undervaluation of a currency 

can hamper growth by providing a wrong signal to economic agents, which may 

lead to factors misallocation through a higher inflation (Adams & Gros, 1986), 

in which reduces consumption and investment (Kahn, 1994; Aguirre and Cal-

derón, 2006)1. This includes recent study that claimed the growth-enhancing 

effects of RER undervaluation are conditional on the level of institutional qual-

ity in each country (Rodrik, 2008).  

 

In particular, this study explains the relationship by focusing exclusively 

on the impact of RER undervaluation and credit constraint on the efficacy of 

economic growth. This study believed that for those countries that have engaged 

                                                
1. Studying among Latin American countries, for instance, Mexico shows that an undervalua-
tion of its currency constitutes no prior to believe a positive relationship between growth and 

undervaluation of RER (Rodrik, 2009).  
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with the risky foreign currency borrowing in financing their business activities 

will be more prone to the risk of correlated defaults through large RER under-

valuation (Dell 'Ariccia et al., 2011). The effect may due to balance-sheet ef-

fects of currency mismatches phenomena (Deardroff, 2000), where the foreign 

debt repayment obligation will become higher (Ranciere et al., 2010). On this 

matter, the cash flows will be reduced to which may limit the capacity of firms 

to further borrow in order to survive idiosyncratic liquidity-shocks (i.e. Aghion 

et al., 2009)2. They dispute on the detrimental effects of large real exchange rate 

movements on sectors that have experienced large liquidity constraints. 

 

 In this light, this paper departs from the aforementioned survey (i.e. Aghion 

et al., 2009 and Steinberg 2011) in a number of important aspects. First, this 

study bring into the role played by the credit constraint that measures through 

the various regulatory restraints that limit freedom of exchange in credit market 

an aspect that has not been much emphasized in the relationship between RER 

undervaluation and growth. Next, given the diverse country sample, the study 

sample is also further stratified based on the CC level through the separate base-

line specification of equation (1). 

 

The outline of this paper is designed as follows. Section 2 highlights the 

model specification. Section 3 describes the econometric methodology. Section 4 de-

scribes the set of data and discusses the construction of the RER undervaluation indi-

cators. Section 5 reports the empirical results and interpretations. Conclusions are pre-

sented in Section 6. 

 

2. MODEL SPECIFICATION 
 

The model specification employed in this study is inspired by the growth 

regression model as advocated in Aghion et al. (2009) and Azman-Saini et al. 

(2010), which forms the basic thrust of the impact of RER and CC on growth 

and can be estimated via the following equation (1): 

𝑦𝑖,𝑡 − 𝑦𝑖,𝑡−1 = 𝜆0 + (∝ −1)𝑦𝑖,𝑡−1 + 𝜆1𝐼𝑁𝑉𝐸𝑆𝑇𝑖,𝑡 + 𝜆2𝑃𝑂𝑃𝑖,𝑡 + 𝜆3𝐻𝐶𝑖,𝑡 + 

𝜆4𝐶𝐶𝑖,𝑡 + 𝜆5𝑅𝐸𝑅𝑈𝑖,𝑡 + 휀𝑖,𝑡                                         (1) 
 

where y is the real GDP per capita, 𝑦𝑖,𝑡−1 is the lagged dependent variables (real 

GDP per capita) that represents initial income, INVEST is investment–output 

ratio, POP is the population rate, HC is human capital (defined as average years 

of secondary-school enrolment), CC is the level of credit constraint (i.e. inverse 

                                                
2. Eichengreen and Hausman (2000) suggest that this is mostly due the lack of monetary policy 

credibility, which the absence of hedging instruments seem to be the consequence of the “orig-

inal sin”, the extent to which an economy’s liabilities are denominated in foreign currency while 

its assets are denominated in domestic currency. 
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of freedom of exchange in credit market), RERU is the real exchange rate un-

dervaluation and 휀 is the error term, and i and t represents respectively the coun-

try and time indices.  

 

In favor of this study, the contingency effect of CC on the impact of RER 

undervaluation on growth can be captured by adding an interaction term through 

the product of RER undervaluation and CC index (i.e. RERU*CC) into the base-

line specification of equation (2), in which the regression model takes the fol-

lowing equation: 

       𝑦𝑖,𝑡 = 𝜆0+∝ 𝑦𝑖,𝑡−1 + 𝜆1𝐼𝑁𝑉𝐸𝑆𝑇𝑖,𝑡 + 𝜆2𝑃𝑂𝑃𝑖,𝑡 + 𝜆3𝐻𝐶𝑖,𝑡 + 𝜆4𝐶𝐶𝑖,𝑡 +   

      𝜆5𝑅𝐸𝑅𝑈𝑖,𝑡 + 𝜆6[𝐶𝐶𝑖,𝑡  × 𝑅𝐸𝑅𝑈𝑖,𝑡] + 휀𝑖,𝑡                          (2) 

 

The next approach of estimation strategy involved stratifying the data set 

into two subsamples based on the level of credit constraint which are: (i) con-

tained high- and upper-middle CC level and (ii) included lower-middle and low 

CC level.  

 

3. ECONOMETRIC METHODOLOGY: GMM PANEL ESTIMATOR 

 

This study employs the Generalized Method of Moments (GMM) for panel 

estimator. The GMM estimator has become one of the most widely used meth-

ods of estimation in recent empirical works, particularly for studies in macroe-

conomics and finance models. As noted by Beck et al. (2000), the advantages 

for choosing this estimator in exploiting the data for time-series variation are at 

least two-fold. The first is to take into account the country-specific effects as it 

cannot be done using country-specific dummies, which are caused by the dy-

namic structure of the regression equation. Second, the estimator overcomes the 

potential endogeneity bias, due to the probability that some of explanatory var-

iables may be endogenous. Following Arellano and Bond (1991) to eliminate 

country-specific effects the variable should be transformed into first differ-

ences. 

 

Next, the instrumental-variable approaches are applied to deal with the en-

dogeneity bias of explanatory variables and the correlation between (𝑦𝑖,𝑡−1 −

𝑦𝑖,𝑡−2) and (휀𝑖,𝑡 − 휀𝑖,𝑡−1). Based on the technique known as difference GMM 

(henceforth, D-GMM), proposed by Arellano and Bond (1991), the lagged lev-

els of the regressors are used as instruments through which are valid under the 

assumptions that the error term is not serially correlated and the lag of the spec-

ified explanatory variables are weakly exogenous.  

 

However, it should be noted that the instrumental approach applied may 

comparatively lack of efficiency as the lagged level of the variables are often 

poor instrument for first differences in which leads to biased parameter esti-

mates in small samples and larger variance asymptotically (Alonso-Borrego and 
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Arellano, 1999 and Blundell and Bond, 1998). An alternative, Arellano and Bo-

ver (1995) advocate a system of equation known as “system-estimator” or also 

known as a system GMM (henceforth, S-GMM) that combines the first-differ-

enced (i.e. equation 5) with the levels estimators (i.e. equation 4). The estimator 

is able to reduce biases and imprecision associated with D-GMM (Blundell and 

Bond, 1998). Following Arellano and Bover (1995) the instruments for regres-

sion in difference (i.e. equation 5) remain the same while the regression in levels 

(i.e. equation 4) use lagged difference of the specified variables, between the 

country-specific fixed effect and the difference in explanatory variables.  

 

The validation of the GMM estimator is gauge through two specification 

tests. The first specification test is to check for the null hypothesis of no second-

order serial correlation in the error term of the difference equation (5) as noticed 

in Arellano and Bond (1991). The second is the Hansen (1982) J-test of over-

identifying restrictions with the null of joint validity of all instruments. Accord-

ingly, the J statistic is distributed using a χ2 through degrees of freedom equal 

to the degree of overidentification with the empirical moments have zero ex-

pectation. But, if the errors seem to be homoskedastic, the J-test will be identi-

fied as the Sargan (1958) statistic. The failure to reject the null of both specifi-

cation tests, provides support that the estimated model are sufficient and can 

therefore be accepted as a well-specified and free from simultaneity bias. 

 

Typically, there are two types of the GMM estimators applied, which are 

one- and two-step variants as highlighted in Arellano and Bond (1991). In fact, 

the two-step estimator is asymptotically more efficient than the one-step esti-

mator as the modification made through the two-step estimators are counterpart 

utilized the so-called optimal weighting matrices in which the moment condi-

tions are weighted by a consistent covariance matrix estimate, whereas the one-

step estimators are based on weighting matrices that are independent of esti-

mated parameters. However, the application of the two-step estimator to a small 

sample can lead to arduous processes, due to the instrument proliferation prob-

lems that per se would be misleading in terms of the asymptotic results about 

the estimators as well as related specification test (Roodman, 2009a). In a sim-

ulation analysis, Windmeijer (2005), for example, attests the presence of abun-

dant instrument that are severely lead to downward biased standard errors as 

well as parameter estimates in the two-step GMM estimation because of mises-

timating the optimal weighting matrices. 

  

In addition, the instrument proliferation can also generate result in unrelia-

ble overidentification test. By running the Monte Carlo simulation analysis, 

Bowsher (2002) reveals that the test is evidently fail to reject the null hypothesis 

of joint validity at 5% and 10%, except of the time utilized a well-sized test. 

Following the problems induced by the proliferation of instruments, Calderon 

et al. (2002) and Roodman (2009a) suggested an innovative approach in dealing 

with the problems by which reducing the dimensionality of the instrumental 
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variable matrix. This technique was also utilized by previous research, includ-

ing Beck and Levine (2004), Azman-Saini et al. (2010) and Karim and Azman-

Saini (2013). As such, the estimation technique applied in this study is carried 

out using the xtabond2 routine as formulated by Roodman (2009b).  

 

4. DATA SET  

 

The dataset includes in this study comprises of Rodrik undervaluation in-

dex as a measure of RER undervaluation with the number of countries was 

ninety-four.3. The dependent variable used in this study is output growth, de-

fines as the real per capita GDP and extracted from the Penn World Table 

(henceforth, PWT) (Heston et al., 2012). In addition, this study gauges the credit 

constraint from a more comprehensive measure of financial indicator, namely 

institutions and economic freedom, which recently compiled by Gwartney et al. 

(2012) and published by the Fraser Institute. For the purpose to calculate the 

index of RER undervaluation, this study employs the approach as proposed by 

Rodrik (2009) and Freund and Pierola (2012), where the extent of misalignment 

is measured as the difference between the log of the real exchange rate at PPP 

and the log of the fitted value from the first regression. 

 

Following Aghion et al. (2009) and Azman-Saini et al. (2010) the remain-

ing key determinants of growth used in this study are lagged income real per 

capita GDP that account for initial income (see Barro and Sala-i Martin (1995) 

among others). For the level of population, the rate of population is used as 

reported in World Development Indicator (henceforth, WDI) while the real in-

vestments is defined as percentage share of real GDP gathered from PWT. In 

order to proxy for human capital, the secondary-school enrollment is utilized as 

taken from the Barro and Lee dataset. All data, except initial income which the 

logged value of GDP per capita at the beginning of each five-year period, are 

constructed by transforming the time series data into five-year averages periods. 

 

5. EMPIRICAL RESULTS  

 

The results of the growth effect of RER undervaluation and credit con-

straint are presented in Table 1. The coefficient on the RERU that appears to be 

insignificant, suggesting the RER undervaluation on output growth is non-ex-

istent. In fact, the reported results also show that the coefficient estimate of 

credit constraint has negatively signed and statistically significant at the 5 per-

cent level. This finding is an agreement with Rodrik (2009) who argue that in-

stitutional weakness and contracting incompleteness tends to be strongly related 

with the growth impact of undervaluation. It is also noticed that the estimated 

                                                
3. For a list of countries please refer to Appendix A for Rodrik undervaluation index (RUI). 
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regression also pass both the specification tests, AR (2) test for serial correlation 

test and the Hansen test of over-identification test.  

Table 1. Linear and interaction specifications 

 
Linear model   

 

Interaction specifications 

𝑦𝑖,𝑡−1 0.4423b    0.5791b 

 (0.1817)   (0.2038) 

INVEST 0.1163b 0.1471b 

 (0.0475) (0.0525) 

POP -1.1538c -0.9057b 

 (0.6220) (0.4579) 

HC 0.2117 0.4319 

 (0.3784) (0.2947) 

CC -0.4702b -0.3521b 

 (0.2187) (0.1668) 

RERU -0.5201 -0.8616 

  (0.7642) 

RERU * CC  -0.4635b 

  (0.2170) 

Intercept -3.2394c -2.6737b 

 (1.8703) (1.0906) 

Number of observations 588   588 

Number of countries 94   94 

Specification tests:   

AR(2) test (p-value) 0.441 0.495 

J-test (p-value) 0.624 0.779 

Notes: The estimation method used is dynamic panel system GMM estimations (Stata xtabond2 

command). Time dummies are included in all the regressions to capture the period-specific ef-

fect but the results are not reported. Figures in parentheses are heteroskedasticity-robust stand-
ard error. AR(2) is test of second-order residual serial correlation. J-test is the Hansen overi-

dentification test. Symbols b, and c indicate respective significance levels at 5% and 10%.  

  

Next, the estimation regression of equation (2) shows that the estimated 

coefficient of interaction term turns out to be negatively significant at the 5 per-

cent level, indicates that the effect of RER undervaluation on growth decreases 

monotonically with CC. This implies that countries with higher credit constraint 

in which heavily dependent on external financing of risky foreign currency bor-

rowing will react more negatively to the sudden changes in exchange rate. The 

finding is consistent with recent studies which also found that the effect of RER 

undervaluation on growth depended on the intervening factors, suggesting a 

nonlinear trend in which RER undervaluation may affect the economic growth 

(Eichengreen, 2008, Rodrik, 2009 and Aghion et al. 2009).  
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Table 2. Linear specification with CC sample split 

 low- and lower-middle 

CC level 

  upper-middle and-high CC 

level 
   

𝑦𝑖,𝑡−1 0.5142b 0.4357b 

 (0.2197) (0.1384) 

INVEST 0.1066 0.1768b 

 (0.2827) (0.0629) 

POP -0.4101b -0.5473b 

 (0.2009) (0.2239) 

HC 0.9432a 0.6378 

 (0.2969) (0.4615) 

RERU 0.2918 -0.5827b 

 (0.3465) (0.2476) 

Intercept -3.0034b -2.7171b 

 (1.2407) (1.1619) 

Number of obser-

vations 

293 295 

Specification tests:   

AR(2) test (p-

value) 

0.429 0.311 

J-test (p-value) 0.789 0.556 

Notes: The estimation method used is dynamic panel system GMM estimations (Stata xtabond2 

command). Time dummies are included in all the regressions to capture the period-specific ef-

fect but the results are not reported. Figures in parentheses are heteroskedasticity-robust stand-

ard error. AR(2) is test of second-order residual serial correlation. J-test is the Hansen overi-

dentification test. Symbols a and b indicate respective significance levels at 1%, and 5% . 

 

In addition, the empirical results indicate that the estimated coefficient on 

RERU in high- and upper-middle CC group is negative and significant at the 5 

percent level. This is in line with the hypotheses that RERU leads to growth-

dampening effect, specifically in the upper-middle and high-CC countries, 

where credit market fractions are intensified. On the other hand, the lower-mid-

dle and low-CC level countries show that RERU has no effect on growth. This 

suggests that the long-run economic growth effect of exchange rate in countries 

with highly well-developed credit market leads to be immaterial, consistent with 

the study advanced by Garber and Svensson (1995) and Aghion et al. (2009).  

 

Furthermore, the robustness check entails the potential effect of outlier ob-

servations using the DFITS statistics (Belsley et al., 1980) to ensign the effect 

of outliers has on the study sample countries, which may have high combination 

between the residual and leverage statistics. The test shows that the potential 

outliers are Barbados (BRB), China (CHN), Nicaragua (NIC) and Zimbabwe 

(ZWE). Interestingly, the estimation results of exclusion of the outliers’ coun-

tries remain intact and unchanged. The coefficients on RERU remains insignif-

icant while the CC and RERU*CC retains their statistical significance and 

signs. This validates the significance role credit constraint plays as an additional 
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channel of transmission in the affiliation linking the growth effect of competi-

tiveness level of RER undervaluation.  

Table 3. Robustness Checks: Outlier test 

  Linear  
model 

Interaction speci-
fication 

low- and lower- 
middle CC  

upper- middle and 
high- CC  

𝑦𝑖,𝑡−1  0.4926b 0.5113b 0.5244b 0.5211b 

  (0.1541) (0.2017) (0.2104) (0.2178) 

INVEST  0.1668b 0.1599b 0.1026 0.1433b 

  (0.0562) (0.0791) (0.2118) (0.0715) 

POP  -1.1965b -0.8823b -0.4896b -0.5796b 

  (0.5657) (0.4138) (0.2185) (0.2760) 

HC  0.3462 0.5208 -0.6917 0.8791b 

  (0.2195) (0.1416) (0.3461) (0.3753) 

CC  -0.3529b -0.3101b   

  (0.1405) (0.1319)   

RERU  -0.4976 -0.7769 -0.3287 -0.4427b 

  (0.3893) (0.6485) (0.2810) (0.2063) 

RERU *    -0.4198b   

CC   (0.1886)   

Intercept  -3.0228b -2.9022b -4.7026b -2.2791b 

  (1.2381) (1.1117) (1.2449) (1.0610) 

      

Specification test (P-value)   

AR(2) test 0.527 0.346 0.579 0.417 

J-test  0.836 0.736 0.998 0.623 

Notes: Time dummies are included in all the regressions to capture the period-specific ef-

fect but the results are not reported. Figures in parentheses are heteroskedasticity-robust 

standard error. AR(2) is test of second-order residual serial correlation. J-test is the Hansen 
overidentification test. Symbols a, b and c indicate respective significance levels at 1%, 5% 

and 10%. The number of instruments is found to be sufficient and results are available upon 

request.  

 

6. CONCLUSIONS AND POLICY IMPLICATIONS  

 

Although the exchange rate-growth nexus has been heavily researched at 

both theoretical and empirical levels, the impact of RER undervaluation on 

growth has far from conclusive. For that purpose, this study utilizes the credit 

market to measure the prevailing credit constraint in each country. In particular, 

this paper investigates the marginal effect of RER undervaluation effect on 

growth depends on the level of credit constraint.  

 

Using dynamic panel system-GMM estimation for 94 countries over the 

1976-2010 periods, this study leads to several important findings. As it is shown 
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in the empirical results, the RER undervaluation by itself has no impact on out-

put growth functions. In addition, the level of credit constraint has a negative 

impact on growth, underlines the critical nature of regulatory restraints in credit 

market to hinder the long-run economic growth. Furthermore, the impact of 

RER undervaluation on output growth is found to be contingent on the level of 

CC. This signifies that countries under review are suffered from credit con-

straint, in which detriment their growth from the presence of pro-competitive 

effect of RERU.  There is also evidence to support that the impact of RERU on 

growth to varies at different frequency distribution of CC level, specifically, at 

the upper-middle and high-CC level (i.e. more regulations and limited credit 

access) where country’s growth are found to be significantly hampered by the 

RERU.  

 

This suggests that countries that faced higher credit rationing may have 

largely crushed by the rise of such balance-sheet effect of currency mismatch 

phenomena and hence, adversely affect from the presence of pro-competitive 

effect of RER undervaluation on output growth. As a result, taking these finan-

cial elements into account depict the advantage of encompassing those ad-

vanced in the literature and show the domestic credit market constraints as im-

portant intervening factors for the RER undervaluation-growth relationship. 
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APPENDIX: LIST OF COUNTRIES  

Country Code Country Code Country Code 

Algeria DZA Argentina ARG Australia AUS 

Austria AUT Bahrain BHR Bangladesh BGD 

Barbados BRB Belgium BEL Belize BLZ 

Benin BEN Bolivia BOL Botswana BWA 

Brazil BRA Burundi BDI Cameroon CMR 

Canada CAN Central African Rep. CAF Chile CHL 

China  CHN Colombia COL Congo, Dem. Rep. ZAR 

Congo, Rep. of COG Costa Rica CRI Cote d`Ivoire CIV 

Cyprus CYP Denmark DNK Dominican Rep. DOM 

Ecuador ECU Egypt EGY El Salvador SLV 

Fiji FJI Finland FIN France FRA 

Gabon GAB Germany GER Ghana GHA 

Greece GRC Guatemala GTM Haiti HTI 

Honduras HND Hong Kong HKG Hungary HUN 

Iceland ISL India IND Indonesia IDN 

Iran IRN Ireland IRL Israel ISR 

Italy ITA Jamaica JAM Japan JPN 

Jordan JOR Kenya KEN Korea, Rep. of KOR 

Luxembourg LUX Malawi MWI Malaysia MYS 

Mali MLI Malta MLT Mauritius MUS 

Mexico MEX Morocco MAR Nepal NPL 

Netherlands NLD New Zealand NZL Nicaragua NIC 

Niger NER Norway NOR Pakistan PAK 

Panama PAN Paraguay PRY Peru PER 

Philippines PHL Portugal PRT Senegal SEN 

Sierra Leone SLE Singapore SGP South Africa ZAF 

Spain ESP Sri Lanka LKA Sweden SWE 

Switzerland CHE Syria SYR Thailand THA 

Togo TGO T&T TTO Tunisia TUN 

Turkey TUR Uganda UGA United Kingdom GBR 

Uruguay URY Venezuela VEN Zambia ZMB 

Zimbabwe ZWE     

Note: RUI is the Rodrik’s Undervaluation Index constructed based on the purchasing-
power-parity value adjusted for the Balassa-Samuelson effects. T&T is Trinidad and To-

bago. 
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ABSTRACT 

 
 This study empirically attempted an evaluation on the extent of poverty influence in stim-

ulating child labor prevalence in the fifty five selected developing countries. Using S-GMM 

approach, the study found that poverty really motivated participation of children in child labor 

activities, reaffirming popular wisdom and the common view in most of the literature available 

that poverty causes child labor. In view of the aforementioned it is recommended that, policy 

makers in an attempt to eliminate child labor prevalence in developing countries, should come 

up with various poverty alleviation programs, which will go a long way in mitigating financial 

burden of the households in order to reduce their suffering thereby, discouraging them from 
sending their children out to work. 

 

1. INTRODUCTION 

 

A study about child labor prevalence is attracting a renewed attention 

among scholars across the globe. This is due to the serious implication of the 

menace on the future productivity of labor as well as on human capital devel-

opment. The use of children in employment particularly in most of the devel-

oping countries is widely spreading, a problem which has been successfully 

eradicated from the western countries in the twentieth century (Dumas, 2007). 

This article is motivated to empirically determine why child labor prevails in 

the developing countries with a view to see whether the luxury axiom advanced 

by Basu and Van (1998) which assumed that child labor is due to parent poverty 

is justifiable. The model principally was developed based on the hypothesis that 

parent preference towards child leisure is such that they send them to work 

when their income is below a subsistence level. This hypothesis enables Basu 

and Van (1998) to highlights the fact that in an economy where children are 

potential workers, there exist multiple equilibria. In the low equilibrium, parent 

and children work for lower wage rate, while in the higher equilibrium parent 

have wage sufficiently enough to prevent them from sending their children out 

to work. If the economy is in the lower equilibrium E2 ban on child labor could 

permit a switch to high equilibrium. At higher equilibrium E1 parent are con-

tented, hence only few parent send their children to work. It is obvious that this 

depends on poverty hypothesis and only applicable when children engage in 



The linkage between poverty and child labor prevalence 

  

  

191 

child labor due to parent poverty. At micro level it appears that the linkage be-

tween child labor and poverty is established (Dumas, 2007). This research is 

interested to know whether such linkage do exist at cross country level, by test-

ing the poverty hypothesis, using a dynamic framework. 
 

Figure 1. scattered plot of child labor and poverty in 55 developing  

countries 2009-2013 

 

Source: Authors computation based on data from the United States department of labor and 

World Bank data base (WDI, 2014). 

The figure 1 which is based on the available data indicated that there exists 

no definite direction as regards to whether child labor prevalence and poverty 

are positively or negatively related in the countries under review. This scenario 

provided a justification as to further investigate the matter since the data do not 

show a clear relationship. This study is of paramount importance considering 

the fact that, it will explore the actual causality existing between child labor and 

poverty. This will greatly assist policy makers with adequate information on the 

cause of child labor in these countries, with a view to come up with laudable 

solutions to the menace. 

 

2. REVIEW OF RELATED LITERATURE 

 

There has being growing number of literature which are in support of the 

fact that the main factor that cause child labor is poverty. However this does not 

precludes other factors from exerting possible influence on child labor preva-

lence, though most of the literatures were in support of poverty as the main 

cause of child labor (See Basu and Van 1998; Dayioğlu, 2006; Cockburn, 2001; 

Emerson and Souza, 2011; Naeem, Shaukat and Ahmad, 2011). 

Albania

Armenia

Azerbaijan

Bangladesh

Benin

Bhutan

Bolivia

Bosnia and Herzegovina

Brazil

Burkina Faso

Cambodia

Colombia
Congo, Dem. Rep.

Costa Rica
Dominican RepublicEcuadorEgypt, Arab Rep.El Salvador

Gambia, The

Georgia

Ghana

Guatemala

Guinea-Bissau

Haiti

Honduras

India
Indonesia

Kazakhstan Kyrgyz Republic

Madagascar

Malawi

Mali

Moldova

Mongolia
Montenegro

Mozambique

Nicaragua

Niger

Nigeria

Panama

Paraguay

Peru

Philippines

Senegal

Serbia

Sierra Leone

Swaziland

Tanzania

Togo

Turkey

Uganda

Ukraine

Uruguay Venezuela, RB

Zambia

0
20

40
60

80

P
ov

er
ty

0 20 40 60 80
Child labour

linear fit 95% cl



 Abdullahi & Noor 

 

 

192 

Recent researches however, cast doubt on the reliability of poverty as the 

main cause of children participation in labor activities. They were of the view 

that children participation in labor activities increases with increase in land pos-

session by the households “Wealth paradox” (See Bhalotra and Heady, 2003; 

Lima, 2015; Abdullahi et al 2016). The fact that land ownership strongly cor-

relates with income of the households; the commonly held presumption that 

child labor involves the poorest households is greatly challenged. 

 

The growing emphasis on the need to eliminate children participation in 

premature labor activities, has made it imperative to delve into the real factors 

that cause child labor, with a view to proper appropriate policy recommenda-

tions to pave way for complete elimination of the menace from our societies. 

Basu and Van (1998) provided the pioneering basis for the understanding of 

how poverty of parent affects the participation of their children into labor re-

lated activities by analyzing the luxury axiom, which stressed that parent, send 

children to work when the income they receive from non-child labor is rela-

tively lower. 

 

Dayioğlu (2006) examined the determinants of child labor in urban Turkey 

focusing specially on households’ low income or poverty. Using data from1994 

household income distribution survey, it was found that children of the poor 

households are more prone to engaging in child laboring in comparison to their 

counterparts that dwells from the richer families. 

 

In similar vein, Cockburn (2001) using data from Ethiopia households sur-

vey, with multinomial logit analysis, found that poverty constraint and income 

opportunities plays an important role with respect to parent decision concerning 

letting their children to work. 

 

Emerson and Souza (2011) using data from Brazil, found a negative effect 

of being a child laborer on individual adult income. This invariably means that 

engagement of children in work at an early age is capable of worsening poverty 

situation of participating children when grown as adult, considering the fact that 

it prevented them of the opportunity to acquire the necessary skills needed via 

schooling, hence remained unskilled as adult, as a result of which their income 

will negatively be affected, thereby worsening their poverty situation later in 

life. 

 

Similarly, Naeem, Shaukat and Ahmad (2011) examined child labor in re-

lation to poverty in Pakistan, using systematic sampling of 200 working chil-

dren. It was found that children do engage in child labor due to parent poverty. 

 

Ebeke (2012) in an attempt to make an assessment of the indirect impact 

of poverty on child labor prevalence, examined relationship between remittance 

inflows and child labor prevalence to ascertain whether inflows of remittance 
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assisted in offsetting the effect of financial constraint and income shocks on 

child labor prevalence in the receiving country. Using data from eighty two 

developing countries and after factoring in for the endogeneity of remittances, 

migration and financial development. It was found that remittances inflows as-

sisted greatly in a considerable decrease in child labor prevalence in developing 

countries characterized by week financial system and income growth volatility. 

This invariably indicated that poverty plays a leading role in stimulating chil-

dren participation in child labor activities since income send by relatives work-

ing abroad helped in mitigating the prevalence of child labor in developing 

countries studied. 

 

Fan (2011) examined the wealth paradox in relations to the luxury axiom 

and substitution axiom as they affect child labor. It was found that when adult 

wage rate is low, resulting to subsistence constraint by the households, poverty 

happened to be the major determinant of children participation in labor activi-

ties. This pave the way for holding strictly the luxury axiom, hence participation 

of children into child labor decreases when parent income rises. On the other 

hand, when adult wage rate is higher in relative terms, the subsistence constrain 

is no longer binding therefore, substitutability between child labor and adult 

labor may be the principal determinant of child labor. In fact, under some cir-

cumstances, it implies that relative productivity of child laborer i.e. the substi-

tutability between child laborer and adult laborer may matter much more than 

the parent income to participation of children in labor market. 

 

On the strand of scholars who were of the view that child labor is not an 

attribute of poverty, Bhalotra and heady (2003) conducted a study on Ghana 

and Pakistan and found that child labor use mostly emerges from the richest 

households. The study finding was based on the observation that children in 

land rich households are more likely to work and attend schools less compared 

to the children in land poor households. This phenomenon is referred to as 

“wealth paradox”. This of course results from the fact that greater majority of 

the children that engages in child labor activities in developing countries relates 

to agricultural sub-sector such as farms operated by families. That is to say that 

land is the most significant store of wealth in agrarian societies and its distribu-

tion is uneven. Therefore, families with greater possession of land has the high-

est possibility of having their children working than schooling in comparison to 

families of the poor land possession which finds it extremely difficult to send 

their children to work even if they wish doing so, due to non-possession of land. 

 

In a related development, Lima (2015) examined child labor and the wealth 

paradox with specific reference to the parent altruistic. Using data from Paki-

stan, the study conducted an in-depth analysis on the effect of family wealth on 

the child labor utilization. It was found that there existed an evidence of positive 
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relationship between land possession and child labor prevalence among chil-

dren of the upper quartiles distribution. In view of the aforementioned it was 

hypothesized that child labor is driven by the parent preference “wealth para-

dox”.  

 

Abdullahi et al. (2016) examined the impact of poverty on child labor prev-

alence across forty two developing countries. The article finding indicated a 

support for the paradoxical wealth effect of Bhalotra and Heady (2003) which 

mean that poverty is not the cause of child labor in the selected countries. 

 

It is important to highlight the fact that a reasonable number of the literature 

that testified the fact that poverty caused child labor based their analysis on 

single country data using static frame work (See Blunch and Verner, 2001; 

Nkamleu, 2006; Dayioglu, 2006; Manacorda and Rosati, 2007; Bhalotra, 2007; 

Naeem, et al. 2011). However, this study intends to look at the relationship be-

tween child labor prevalence and poverty at cross country levels, using a dy-

namic panel frame work. 

 

3. THEORETICAL FRAME WORK 

 

According to the theoretical basis advanced by Basu and Van (1998) as 

well as Basu (1998) in an attempt to provide an explanation of the poverty in-

fluence on child labor prevalence, highlighted that in an economy where chil-

dren are potential workers, there exist more than one equilibrium. They put for-

ward two axioms to support their theoretical arguments as follows:  

1. Luxury axiom: No household would send it children to work if their incomes 

from non-child labor sources are sufficiently high.  

2. Substitution axiom: Adult labor is a substitute for child laborer. 

 

From the figure 2, y axis represents the adult wage rate while x axis repre-

sents the labor supply by adult laborers and children at a corresponding adult 

wage rate. Assuming the aggregate demand curve for labor is given as DDL, 

which indicated the total effective labor demand by firms for every possible 

adult wage. AA’ represents the aggregate adult labor supply curve in an econ-

omy. TT’ represents the effective labor that can be potentially supplied in an 

economy by both adults and child laborers. CB represents a decline in the child 

labor prevalence as a result of a decrease in adult wage rate, which shifted the 

economy to equilibrium E2 (See fig 2). Thus the aggregate supply of all kinds 

of labor i.e. adult and child labor plotted against alternative adult wage rate 

gives us the curve A’BCT’ which is quite different from the normal upward 

sloping supply curve. Along A’B consist of pure adult labor. As we move from 

B to T’ it comprises of available labor in the economy. At the upper equilibrium 

E1 adult wage rate is higher and considered adequate by most of the adult la-

borers, hence, the number of parent that are willing to let their children work is 
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smaller, resulting to a decrease in the number of child laborers supplied to labor 

market represented by OA’. When the economy is at the lower equilibrium E2, 

adult wage is lower and regarded by adult laborers as grossly inadequate, as a 

result of which the number of child labor supply rises to OT since at that mo-

ment so many parent are willing to let their children engage in labor activities 

so as to provide supplement to their earning. 
 

Figure 2. Multiple equilibria and government intervention model 

 
 

 

 
 

 

 

 
 

 

 
 

 

  

 

 

 

 

 
 

Source: (Basu & Van, 1998; Basu, 1998; Abdullahi, et al. 2016) 
 

The model by Basu and Van (1998) as well as Basu (1998) as described 

above, assumes that engagement of children into labor activities results from 

parent poverty. This assumption is in fact related to the parent preference that 

value leisure of their children, though if they are poor, may not be able to afford 

it. More specifically, they offered two version of the poverty hypothesis. The 

first one which is described as the ‘stronger’ version indicated that parent pref-

erence towards child leisure is such that they send their children to work if their 

income is below the subsistence level, in which case contribution by children 

to income is just sufficient to reach the subsistence consumption level.  

 

The second form of the hypothesis which is described as the ‘weak’ indi-

cated that above the subsistence level, there exist a tradeoff between leisure of 

children and household consumption. The two hypothesis above, enable Basu 

and Van (1998) to show that in an economy where the labor market consist of 

children, there exist the possibility of multiple equilibrium as described earlier. 

The poverty hypothesis as described by the model by Basu and Van (1998) will 

be utilized to test the axiom of the model which specify that no parent send their 
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children to work if the level of income they earn from non-child labor is high 

which invariably highlighted that poverty of parent is what motivate them to 

allow their children to work.  

 

This study intends to empirically test the luxury axiom to ascertain whether 

poverty of parent play an exerting effects on the incidence of child labor at the 

macro level for the selected developing countries, who exhibited evidence of 

child labor prevalence by the presence of data from World Bank and United 

States department of labor. 

 

4. SOURCES OF DATA AND METHODS 

 

For the purpose of this study World Bank data base (WDI) and the United 

States department of labor data bases were resorted to in order to obtained the 

data required. Countries selections for the study as well as time frame for the 

study were strictly based on evidence of child labor prevalence and data avail-

ability as earlier described. A dynamic panel analysis, micro panel (short T), 

using a system generalized method of moments (S-GMM) was used so as to 

analyze the data obtained from the sources prescribed above. Selection of S-

GMM itself is informed by the fact that most of the economic models were 

regarded dynamic in nature; hence it is imperative to use a dynamic method of 

analysis while dealing with them. Similarly, since S-GMM provided an im-

provement over the difference-GMM in a situation where the number of time 

period is very small as well as when the lagged dependent variable is highly 

persistent with autoregressive term close to unity (Ibrahim and Law, 2014), it 

is imperative to use S-GMM since the period of study is very short 2009-2013, 

resulting from data non availability. Augmenting the work by Ebeke (2012) and 

Abdullahi et al. 2016, the model specified below was used to ascertain the pos-

sible influence of poverty on child labor prevalence in the developing countries 

slated for the research. 

𝐶𝐿𝑖𝑡 = α + 𝛾𝐶𝐿𝑖𝑡−1 + 𝛽1𝑃𝑂𝑉𝑖𝑡 + 𝛽2𝑅𝑀𝑖𝑡 + 𝛽3𝑅𝑀𝑖𝑡𝐹𝐷𝑖𝑡 + 𝛽4𝐹𝐷𝑖𝑡 + 𝑋𝑖𝑡
′ +

µ𝑖 + µ𝑡 + 휀𝑖𝑡  (1) 

Logging the above equation (1) leads to 

𝑙𝑛𝐶𝐿𝑖𝑡 = α + 𝛾𝑙𝑛𝐶𝐿𝑖𝑡−1 + 𝛽1𝑙𝑛𝑃𝑂𝑉𝑖𝑡 + 𝛽2𝑙𝑛𝑅𝑀𝑖𝑡 + 𝛽3𝑙𝑛𝑅𝑀𝑖𝑡𝐹𝐷𝑖𝑡 +
𝛽4𝑙𝑛𝐹𝐷𝑖𝑡 + 𝑋𝑖𝑡

′ + µ𝑖 + µ𝑡 + 휀𝑖𝑡      

    (2) 

where CL stands for child labor, POV represents poverty (Head count), RM 

represents Personal remittance received (%of GDP), FD represents financial 

development (Proxy by Domestic credit to private sector (%of GDP), 𝑋𝑖𝑡
′  rep-

resents vector of other determinants of child labor specified by the literature, µ𝑖, 

µ𝑡 and 휀𝑖𝑡 represents country specific effect, time effect as well as the error term 

respectively. 
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5. RESULTS AND DISCUSSIONS 

 

The study examines the relationship between poverty and child labor prev-

alence across 55 selected developing countries. The investigation mainly fo-

cused on whether poverty of the households in the selected developing coun-

tries triggers the rate of children participation in child labor activities, with a 

view to confirm or dispute the popular wisdom which stated that poverty caused 

child labor. 

 

Table 1 provided descriptive statistics for child labor and poverty. The de-

scriptive statistics shows how the data spread whereas table 5.1.1 presented the 

correlation matrix for the study, which indicated the extent of interrelationship 

between dependent and independent variables. In a situation where the correla-

tion coefficients fall within a reasonable range, it is considered plausible, hence 

is considered deemed for making inference.  

Table 1. Descriptive Statistics for poverty and child labor prevalence 

Variables Observation Mean Std-dev Min Max 

Child labor 275 2.588 0.920 0.693 4.414 

Remittance 275 0.949 1.610 -3.475 3.436 

Domestic credit to private sector 275 3.294 0.608 1.367 4.506 

Poverty 275 3.335 0.711 0.588 4.321 

GDP per capita 275 7.230 1.004 5.488 9.074 

Rural population 275 3.816 0.506 1.613 4.452 

Trade openness 275 4.610 1.001 0 5.613 

Government final consumption ex-

penditure 

275 4.467 1.2258 0 5.587 

 

The result of the study for full sample is presented in table 3 and table 4 

presented the result of the study after the outlier is removed from the sample. 

Poverty is introduced into the model in order to see its direct effect on child 

labor prevalence, augmenting the work of Ebeke, 2012 who consider the indi-

rect effect of poverty through remittances inflow as its relates to child labor 

prevalence. The result of the study indicated that poverty is positively related 

to child labor prevalence in countries under review. It consistently indicated a 

positive signs and statistically significant. 

This study therefore, using data from fifty five developing countries con-

firmed the positive correlation between child labor and poverty. Even after re-
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moving outliers from the sampled it was indicated that poverty possessed a cor-

rect sign of being positively relating to child labor, reaffirming the positive cor-

relation between child labor prevalence and poverty. 

 

Table 2. Correlation matrix for the study 
 

 

Other controlled variables such as remittance inflow as well as financial 

development are significantly associated to child labor prevalence in develop-

ing countries sampled. Their coefficient exhibited a positive sign in all the mod-

els unlike in Ebeke (2012) where an opposite signed was obtained. This indi-

cated that remittances inflows stimulate the growth of child labor prevalence in 

developing countries studied instead of assist in the reduction of the menace. 

This may be connected to the fact that most of the recipients of the remittance 

in the developing countries used it for consumption instead of using it to pro-

mote savings and investment. 

 

Similarly, financial development is significant and positively relates to the 

rate at which children partake in child labor activities in developing countries. 

This may be connected to the high macro-economic instability associated to 

these economies as well as low level of financial development, that is why the 

income received by households from relatives working abroad instead of 

providing an alternative source of fund for them which expectedly would have 

inhibited them from sending their children to work, rather encourage them to 

engaged their children in child laboring activities. Similarly, instead of saving 

habit to be encourage among the households resulting from financial develop-

ment, an action which will assist in mitigating the effect of child labor syn-

drome, majority of the households embraced the culture of from hand to mouth, 

this probably could have accounted for the reason why financial development 

is positive and significant in relation to child labor prevalence in developing 

countries.  

 

Remittance crossed with financial development shown a consistently neg-

ative coefficient which is statistically significant at 1%. This suggests that a 

marginal efficiency of remittances decreases with improvement in financial de-

velopment. Therefore, for remittances inflow to be effective in curving child 

 Variables Poverty Child la-

bor 

Remit-

tances 

Domestic 

credit to 

private 

sector 

GDP 

Per-cap-

ita 

Trade Rural 

Popula-

tion 

Poverty 1 
      

Child labor 0.386928 1 
     

Remittance 0.132311 -0.07719 1 
    

Domestic credit 

to private sector 

-0.54294 -0.4704 0.023701 1 
   

GDP Per-capita -0.54502 -0.55541 -0.23931 0.529427 1 
  

Trade openness 0.012327 -0.03957 0.299913 0.241954 -0.1011 1 
 

Rural popula-

tion 

0.352858 0.503765 0.032915 -0.39886 -0.73825 0.153352 1 
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labor syndrome in the selected developing countries, there should be an increase 

in financial development of these countries. After an outlier is removed from 

the sample, the coefficient of the interactive variables remained the same, ex-

cept in model four where it exhibited a positive sign. The fact that the coeffi-

cient of model four is not statistically significant it does not affect the result of 

interest. 

  

Rural population exhibited a positive sing and statistical significance at 1% 

and even after removing the outlier, the scenario remained the same except for 

model two which indicate a negative coefficient, though is not statistically sig-

nificant. GDP per-capita is introduced into the model to see the mitigating effect 

of income per head on child labor prevalence in developing countries. The re-

sult indicated that GDP per- capita shown a correct sign of negative relationship 

with child labor prevalence in developing countries and it is statistically signif-

icant at 1% for the entire models even after removing outlier from the sample. 

This signified that income generated by the households in these countries may 

have a mitigating effect on the child labor prevalence. 

 

It is of utmost importance to notify that for the entire models diagnostic 

test remained satisfactorily acceptable. Specifically the sargan test for model 

one does not reject the over-identification restrictions which stood at (0.762), 

the absence of first order serial correlation is rejected at (0.011) while the ab-

sence of second order serial correlation is not rejected at (0.198). Furthermore, 

the lagged dependent variable is positive and statistically significant at 1%. 

Nevertheless, its coefficient is quite higher, signifying a considerable persis-

tence, it is statistically different from unity, hence, system GMM is considered 

an appropriate estimator that can be used to carryout statistical inference in re-

lation to the hypothesis of interest (Baltagi, et al.2009; Ibrahim and Law, 2014).  

 

Similarly, the sargan test for model two does not reject the over identifica-

tion restriction as well. The sargan P-value is 0.769. The absence of first order 

serial correlation was rejected at (0.012), while absence of second order serial 

correlation was not rejected at (0.230). For model three similar scenarios was 

observed with sargan test p-value standing at (0.486) and absence of first order 

serial correlation was rejected at (0.012), while the second order serial correla-

tion was failed to be rejected at (0.220). Lastly, for model four the sargan test 

P-value stood at (0.537), first serial order correlation was rejected at (0.011), 

while the second order serial correlation failed to be rejected at (0.194). The 

lagged dependent variable in the entire models remained positive and statisti-

cally significant at 1% which indicated that the model is a dynamic hence a 

dynamic panel analysis could be employed to ascertain the impact of poverty 

in influencing child labor prevalence in these countries. 
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Table 3. GMM Estimation on the effect of child labor on poverty in devel-

oping countries (Full sample) 

Variables Model one 

 

Model two 

 

Model three Model Four 

Child labourit-1  0.777*** 

(0.022) 

 0.754*** 

(0.013) 

 0.761*** 

(0.011) 

0.789*** 

(0.011) 

Rem  0.147*** 

(0.041) 

 0.183*** 

(0.016) 

 0.169*** 

(0.021) 

 0.131*** 

(0.017) 

Domestic credit to private sector  0.116*** 

(0.037) 

 0.141*** 

(0.035) 

 0.125*** 

(0.211) 

 0.138*** 

(0.019) 

GD Per-capita -0.170*** 

(0.031) 

-0.183*** 

(0.033) 

-0.157*** 

(0.024) 

-0.136*** 

(0.018) 

DCP*REM(DCRE) -0.047*** 

(0.015) 

-0.063*** 

(0.007) 

-0.058*** 

(0.009) 

-0.482*** 

(0.005) 

Pov  0.082** 

(0.415) 

 0.0105*** 

(0.034) 

 0.116*** 

(0.028) 

 0.115*** 

(0.023) 

Rp  

 

 0.083* 

(0.036) 

 0.119*** 

(0.022) 

 0.128*** 

(0.023) 

Trd   -0.006 

(0.010) 

 0.001 

(0.007) 

Gfc    -0.021 

(0.005) 

No of Groups 55 55 55 55 

No of Instruments 39 45 51 55 

Sample period 2009-2013 2009-2013 2009-2013 2009-2013 

No of TimePeriod 5 Years 5 Years 5 Years 5 Years 

Sargan Test (P-value) 0.762  0.769  0.486  0.537 

1st order serial correlation (P-

value) 

0.011  0.012  0.012  0.011 

2nd order serial correlation (P-

value) 

0.178  0.230  0.220  0.194 

Notes: All regressions are estimated using system GMM estimator (Arellano and Bover1995) 

The figures in parentheses represents the standard errors *, ** and *** indicate statistical significance at 10%, 5% and 

1% respectively. 
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Table 3. GMM Estimation on the effect of poverty on child labor 
in developing countries. ( outlier removed sample) 

Variables Model one 

 

Model two 

 

Model three Model 

Four 

Child labourit-1  0.771*** 

(0.016) 

 0.683*** 

(0.014) 

 0.744*** 

(0.017) 

 0.744*** 

(0.018) 

Rem  0.140*** 

(0.052) 

-0.001 

(0.029) 

 0.038 

(0.036) 

-0.072 

(0.063) 

Domestic credit to private sector  0.039* 

(0.023) 

 0.055*** 

(0.015) 

 0.066*** 

(0.015) 

 0.092*** 

(0.236) 

GD Per-capita -0.151*** 

(0.018) 

-0.288*** 

(0.027) 

-0.202*** 

(0.030) 

-0.207*** 

(0.037) 

DCP*REM(DCRE) -0.039*** 

(0.015) 

-0.001* 

(0.008) 

-0.013 

(0.011) 

 0.020 

(0.018) 

Pov  0.033*** 

(0.024) 

 0.014 

(0.021) 

 0.031* 

(0.020) 

 0.024 

(0.029) 

Rp  

 

-0.027 

(0.026) 

 0.041 

(0.263) 

 0.022 

(0.038) 

Trd    0.029*** 

(0.005) 

 0.045*** 

(0.007) 

Gfc    -0.010* 

(0.005) 

No of Groups 49 49 49 49 

No Instruments 39 45 49 49 

Sample Periods 2009-2013 2009-2013 2009-2013 2009-

2013 

No of Time Periods 5 Years 5 Years 5 Years 5 Years 

Sargan Test (P-value)  0.502  0.496  0.291  0.760 

1st order serial correlation (P-

value) 

 0.026  0.025  0.021  0.017 

2nd order serial correlation (P-

value) 

 0.086  0.091  0.076  0.073 

Notes: All regressions are estimated using system GMM estimator (Arellano and Bover1995) 
The figures in parentheses represents the standard errors *, ** and *** indicate statistical significance at 

10%, 5% and 1% respectively. 

 

6. CONCLUSION AND POLICY RECOMMENDATION 

 

 Based on the discussion of the study findings above, it was empirically 

established that poverty is positively related to child labor prevalence in the 

selected developing countries, considering the fact that, the poverty coefficients 

remained consistently positive and statistically significant throughout the entire 

models. Therefore, poverty is viewed as the main factor that influence parents 
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to send their children for work instead of attending schools. In view of the afore-

mentioned fact, it is therefore recommended that government of the developing 

countries should come up with various poverty alleviation programs. This will 

go a long way in mitigating the financial burden of the households, so as to 

discourage them from sending their children out to work, since it was empiri-

cally established that greater majority of children engaged in child labor due to 

poverty of their parent. 

 

REFRENCES 

 

Abdullahi, I.I, M.N. Zaleha, S. Rusmawati and Z.B. Ahmad (2016) “Does pov-

erty influence child labor prevalence in developing countries?”, International 

journal of economics and financial issues, 6(1):1-6. 

 

Azman-Saini, W.N.W., S.H. Law and A.H. Ahmad (2010) “FDI and economic 

growth: New evidence on the role of financial markets”, Economic letters, 

107(2):211-213. 

 

Baltagi, B.H., P.O. Demetriades and S.H. Law (2009) “Financial development 

and openness: Evidence from panel data”, Journal of development economics, 

89(2):285-296. 

 

Basu, K., and P. Van (1998) “The Economics of Child Labor”, American Eco-

nomic  Review, 88:412-27. 

 

Belsley, D., E. Kuh and R. Welsh (1980) Regression Diagnostics, Wiley: New 

York. 

 

Bhalotra, S. and C. Heady (2003) “Child farm labor: The wealth paradox”, The 

World Bank Economic Review, 17(2):197-227. 

 

Bhalotra, S. (2007) “Is Child Work Necessary?”, Oxford bulletin of Economics 

and Statistics, 69(1):29-55. 

 

Blunch, N.H. and D. Verner (2001) Revisiting the link between poverty and 

child labor: the Ghanaian experience, World Bank Policy Research Working 

Paper(2488). 

 

Cockburn, J. (2001) Child labour versus education: Poverty constraints or 

income opportunities, Center for the Study of African Economies, Oxford 

University. 

 

Dayioğlu, M. (2006) “The impact of household income on child labour in urban 

Turkey”, Journal of Development Studies, 42(6):939-956. 



The linkage between poverty and child labor prevalence 

  

  

203 

Dumas, C. (2007) “Why do parents make their children work? A test of the 

poverty hypothesis in rural areas of Burkina Faso”, Oxford Economic Papers, 

59(2):301-329. 

 

Ebeke, C.H. (2012) “The power of remittances on the international prevalence 

of Child Labor”, Structural Change and Economic Dynamics, 23(4):452–462. 

 

Emerson, P.M. and A.P. Souza (2011) “Is child labor harmful? The impact of 

working earlier in life on adult earnings”, Economic Development and Cultural 

Change, 59(2):345-385. 

 

Fan, C.S. (2011) “The luxury axiom, the wealth paradox, and child labor”, Jour-

nal of Economic Development, 36(3):25-45. 

 

Ibrahim, M.H. S.H. Law (2014) “Social capital and CO 2 emission-output rela-

tions: a panel analysis”, Renewable and Sustainable Energy Reviews, 29:528-

534. 

 

Lima, L.R., S. Mesquita and M. Wanamaker (2015) “Child labor and the wealth 

paradox: The role of altruistic parents”, Economics Letters, 130:80-82.  

 

Naeem, Z., F. Shaukat and Z. Ahmad (2011) “Child labor in relation to pov-

erty”, International Journal of Health Science, Qassim University. 

 

Nkamleu, G.B. (2006) "Poverty and Child Farm Labor in Africa: Wealth Para-

dox or bad Orthodoxy", African Journal of Economic Policy, 13(1):1-24. 

 

Manacorda, M., and F.C. Rosati (2007) Local labor demand and child labor, 

Understanding Children's Work Programme Working Paper. 

  



 Abdullahi & Noor 

 

 

204 

APPENDIX 1 

 

Table A. LIST OF SAMPLE COUNTRIES FOR THE STUDY 

Albania 

 

Armenia 

 

Azerbaijan 

 

Bangladesh 

 

Benin 

 

Bhutan 

 

Bolivia 

 

Bosnia and Herzegovina Brazil 

 

Burkina Faso 

Cambodia 

 

Colombia 

 

Congo, Dem. Rep. 

 

Costa Rica 

 

Dominican  

Republic 

Ecuador 

 

Egypt,Arab Rep. El Salvador 

 

Gambia, The 

 

Georgia 

 

Ghana 

 

Guatemala 

 

Guinea-Bissau 

 

Haiti 

 

Honduras 

 

India 

 

Indonesia 

 

Kazakhstan 

 

Kyrgyz Republic Madagascar 

Malawi 

 

Mali 

 

Moldova 

 

Mongolia 

 

Montenegro 

 

Mozam-

bique 

 

Nicaragua 

 

Niger 

 

Nigeria 

 

Panama 

 

Paraguay 

 

Peru 

 

Philippines 

 

Senegal 

 

Serbia 

 

Sierra Leone 

 

Swaziland 

 

Tanzania 

 

Togo 

 

Turkey 

 

Uganda 

 

Ukraine 

 

Uruguay 

 

Venezuela, RB 

 

Zambia 

 

 

APPENDIX 2 

 

THE DFITS TEST 

 

 The DFITS test was conducted so as to identify the countries that serve as 

outliers. The DFITS test which is described by the statistics as follows: DFITS 

= 𝑟𝑗√ℎ𝑗/(1 − ℎ𝑗)    where 𝑟𝑗  stands for the residual as given by 𝑟𝑗  = 

𝑒𝑗/(𝑠(𝑗)√(1 − ℎ𝑗)) with 𝑠(𝑗) and s denoting to the root mean square errors (s) of 

the regression equation with 𝑗𝑡ℎ  observation removed and ℎ  as the leverage 

statistics (Belsley, Kuh and Wesh, 1980; Azman-Saini et al. 2010). DFITS test 

identifies observations with the high combination of leverage and residual, 

which according to Belsley et al.(1980), is regarded as an outlier when DFITS 

statistics is greater than 2√𝑘/𝑛  . k represent the number of regressors and n 

represent number of countries. Below is presented the result of DFITS test for 

for the study. 
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DFITS TEST RESULT FOR CHILD LABOUR AND POVERTY 
 

reg lchl lpov lrem ldcp lgdpc lfer ltrd lrp lgfc 

 

Source |       SS       df       MS              Number of obs =      54 

-------------+------------------------------           F(  8,    45) =    5.69 

       Model |  21.0290253     8  2.62862816           Prob > F      =  0.0001 

    Residual |  20.8048102    45  .462329115           R-squared     =  0.5027 

-------------+------------------------------           Adj R-squared =  0.4143 

       Total |  41.8338355    53  .789317651           Root MSE      =  .67995 

 

------------------------------------------------------------------------------ 

        lchl |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

        lpov |  -.0760012   .2147801    -0.35   0.725    -.5085904    .3565881 

        lrem |   .1100535   .0787272     1.40   0.169    -.0485113    .2686183 

        ldcp |    .014068   .2527278     0.06   0.956     -.494952    .5230879 

       lgdpc |  -.2582986   .1575752    -1.64   0.108    -.5756713    .0590742 

        lfer |   .9936213   .4093836     2.43   0.019     .1690803    1.818162 

        ltrd |   .2185972    .292452     0.75   0.459    -.3704315    .8076258 

         lrp |  -.0959325   .2841515    -0.34   0.737    -.6682429    .4763779 

        lgfc |   .2816504   .2795931     1.01   0.319    -.2814789    .8447797 

       _cons |   2.185154   2.462984     0.89   0.380     -2.77555    7.145858 

------------------------------------------------------------------------------ 

. lvr2plot, mlabel(country) 

 

. predict d1, cooksd 

(1 missing value generated) 

 

. quietly generate cutoff = d1>4/55 

 

. list country d1 if cutoff 

 

     +-----------------------------+ 

     |          country         d1 | 

     |-----------------------------| 

 11. |         Cambodia   .1930033 | 

 13. | Congo, Dem. Rep.   .2386012 |           

                       26. |        India       .0773645 | 
 29. |  Kyrgyz Republic   .2554702 | 

     |-----------------------------| 

 39. |          Nigeria   .4173475 | 

     +-----------------------------+ 
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Figure 1. Results DFITS test  

 

The DFITS test for this study, indicated that Cambodia (0.1930033), Congo, 

Dem. Rep (0.2386012), India (0.773645), Kyrgyz Republic (0.2554702) and 

Nigeria (0.417) were identified as an outlier among the list of selected develop-

ing countries slated for the study.  

 

APPENDIX 3 

 

RESULTS FOR FULL SAMPLE AND AFTER REMOVING 

OUTLIERS 

 

RESULT FOR THE STUDY FULL SAMPLE 

Model One 
 

xtdpdsys lchl , twostep endo(  lrem ldcp lgdpc ldcre lpov , 

lag(0,1))maxldep(2) 

 

System dynamic panel-data estimation         Number of obs         =       220 

Group variable: code                         Number of groups      =        55 

Time variable: year 

Obs per group:    min =         4 

avg =         4 

max =         4 

 

Number of instruments =     39               Wald chi2(6)          =  29888.71 
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Prob > chi2           =    0.0000 

Two-step results 

------------------------------------------------------------------------------ 

lchl |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

lchl | 

L1. |   .7768805    .022614    34.35   0.000      .732558    .8212031 

| 

lrem |   .1474906    .040705     3.62   0.000     .0677103    .2272709 

ldcp |   .1161756   .0365994     3.17   0.002     .0444421    .1879092 

lgdpc |  -.1698465   .0309882    -5.48   0.000    -.2305823   -.1091108 

ldcre |  -.0467977   .0153379    -3.05   0.002    -.0768595    -.016736 

lpov |   .0818254   .0414836     1.97   0.049     .0005191    .1631317 

_cons |   1.164995   .2174164     5.36   0.000     .7388667    1.591123 

------------------------------------------------------------------------------ 

Warning: gmm two-step standard errors are biased; robust standard 

errors are recommended. 

Instruments for differenced equation 

GMM-type: L(2/3).lchl L(2/2).lrem L(2/2).ldcp L(2/2).lgdpc L(2/2).ldcre 

L(2/2).lpov 

Instruments for level equation 

GMM-type: LD.lchl LD.lrem LD.ldcp LD.lgdpc LD.ldcre LD.lpov 

Standard: _cons 

 

. estat sargan 

Sargan test of overidentifying restrictions 

H0: overidentifying restrictions are valid 

 

chi2(32)     =   26.0413 

Prob > chi2  =    0.7618 

 

. estat abond 

 

Arellano-Bond test for zero autocorrelation in first-differenced errors 

+-----------------------+ 

|Order |  z     Prob > z| 

|------+----------------| 

|   1  |-2.5318  0.0113 | 

|   2  |-1.2875  0.1979 | 

+-----------------------+ 

H0: no autocorrelation 

 

Model Two 
 

xtdpdsys lchl , twostep endo(  lrem ldcp lgdpc  lpov ldcre lrp , 

lag(0,1))maxldep(2) 

 

System dynamic panel-data estimation         Number of obs         =       220 

Group variable: code                         Number of groups      =        55 

Time variable: year 

Obs per group:    min =         4 

avg =         4 

max =         4 

 

Number of instruments =     45               Wald chi2(7)          =  32397.38 

Prob > chi2           =    0.0000 

Two-step results 

------------------------------------------------------------------------------ 

lchl |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
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-------------+---------------------------------------------------------------- 

lchl | 

L1. |   .7538707     .01335    56.47   0.000     .7277051    .7800363 

| 

lrem |   .1833756   .0162213    11.30   0.000     .1515825    .2151687 

ldcp |   .1414929   .0348333     4.06   0.000     .0732209     .209765 

lgdpc |  -.1825868   .0333142    -5.48   0.000    -.2478815   -.1172921 

lpov |   .1046734   .0340252     3.08   0.002     .0379853    .1713615 

ldcre |  -.0627302   .0069654    -9.01   0.000     -.076382   -.0490783 

lrp |    .083478   .0364287     2.29   0.022     .0120791    .1548769 

_cons |   .8620829   .2888348     2.98   0.003     .2959772    1.428189 

------------------------------------------------------------------------------ 

Warning: gmm two-step standard errors are biased; robust standard 

errors are recommended. 

Instruments for differenced equation 

GMM-type: L(2/3).lchl L(2/2).lrem L(2/2).ldcp L(2/2).lgdpc L(2/2).lpov 

L(2/2).ldcre L(2/2).lrp 

Instruments for level equation 

GMM-type: LD.lchl LD.lrem LD.ldcp LD.lgdpc LD.lpov LD.ldcre LD.lrp 

Standard: _cons 

 

. estat sargan 

Sargan test of overidentifying restrictions 

H0: overidentifying restrictions are valid 

 

chi2(37)     =  30.42442 

Prob > chi2  =    0.7692 

 

. estat abond 

 

Arellano-Bond test for zero autocorrelation in first-differenced errors 

+-----------------------+ 

|Order |  z     Prob > z| 

|------+----------------| 

|   1  |-2.5054  0.0122 | 

|   2  |-1.2006  0.2299 | 

+-----------------------+ 

H0: no autocorrelation 

 

Model Three 
 

xtdpdsys lchl , twostep endo(  lrem ldcp lgdpc  lpov ldcre lrp ltrd , 

lag(0,1))maxldep(2) 

 

System dynamic panel-data estimation         Number of obs         =       220 

Group variable: code                         Number of groups      =        55 

Time variable: year 

Obs per group:    min =         4 

avg =         4 

max =         4 

 

Number of instruments =     51               Wald chi2(8)          = 710121.44 

Prob > chi2           =    0.0000 

Two-step results 

------------------------------------------------------------------------------ 

lchl |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

lchl | 

L1. |   .7611913   .0111466    68.29   0.000     .7393444    .7830382 

| 

lrem |   .1688913   .0213231     7.92   0.000     .1270987    .2106838 
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ldcp |   .1252092   .0210768     5.94   0.000     .0838994     .166519 

lgdpc |  -.1574309   .0239038    -6.59   0.000    -.2042814   -.1105804 

lpov |   .1163828   .0276415     4.21   0.000     .0622065    .1705591 

ldcre |  -.0580364   .0085882    -6.76   0.000    -.0748691   -.0412038 

lrp |   .1186753   .0217299     5.46   0.000     .0760855    .1612652 

ltrd |  -.0063945   .0097545    -0.66   0.512     -.025513     .012724 

_cons |   .5526432   .2608139     2.12   0.034     .0414575    1.063829 

------------------------------------------------------------------------------ 

Warning: gmm two-step standard errors are biased; robust standard 

errors are recommended. 

Instruments for differenced equation 

GMM-type: L(2/3).lchl L(2/2).lrem L(2/2).ldcp L(2/2).lgdpc L(2/2).lpov 

L(2/2).ldcre L(2/2).lrp L(2/2).ltrd 

Instruments for level equation 

GMM-type: LD.lchl LD.lrem LD.ldcp LD.lgdpc LD.lpov LD.ldcre LD.lrp LD.ltrd 

Standard: _cons 

 

. estat sargan 

Sargan test of overidentifying restrictions 

H0: overidentifying restrictions are valid 

 

chi2(42)     =   41.6668 

Prob > chi2  =    0.4855 

 

. estat abond 

Arellano-Bond test for zero autocorrelation in first-differenced errors 

+-----------------------+ 

|Order |  z     Prob > z| 

|------+----------------| 

|   1  |-2.5137  0.0119 | 

|   2  |-1.2261  0.2201 | 

+-----------------------+ 

H0: no autocorrelation 

 

Model Four 
 

xtdpdsys lchl , twostep endo(  lrem ldcp lgdpc  lpov ldcre lrp ltrd lgfc  , 

lag(0,1))maxldep(1) 

 

System dynamic panel-data estimation         Number of obs         =       220 

Group variable: code                         Number of groups      =        55 

Time variable: year 

Obs per group:    min =         4 

avg =         4 

max =         4 

 

Number of instruments =     55               Wald chi2(9)          = 417562.89 

Prob > chi2           =    0.0000 

Two-step results 

------------------------------------------------------------------------------ 

lchl |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

lchl | 

L1. |   .7888374   .0110081    71.66   0.000     .7672619    .8104129 

| 

lrem |   .1307397   .0172161     7.59   0.000     .0969968    .1644827 

ldcp |   .1378898   .0185027     7.45   0.000     .1016252    .1741544 

lgdpc |   -.130858   .0177566    -7.37   0.000    -.1656602   -.0960557 

lpov |   .1147215   .0225028     5.10   0.000     .0706169    .1588261 

ldcre |  -.0481992   .0056353    -8.55   0.000    -.0592442   -.0371543 

lrp |   .1280258   .0230734     5.55   0.000     .0828027    .1732488 

ltrd |   .0011102    .006816     0.16   0.871    -.0122489    .0144693 

lgfc |  -.0208787   .0051238    -4.07   0.000    -.0309212   -.0108363 

_cons |   .2826977   .1727389     1.64   0.102    -.0558644    .6212598 

------------------------------------------------------------------------------ 

Warning: gmm two-step standard errors are biased; robust standard 

errors are recommended. 
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Instruments for differenced equation 

GMM-type: L(2/2).lchl L(2/2).lrem L(2/2).ldcp L(2/2).lgdpc L(2/2).lpov 

L(2/2).ldcre L(2/2).lrp L(2/2).ltrd L(2/2).lgfc 

Instruments for level equation 

GMM-type: LD.lchl LD.lrem LD.ldcp LD.lgdpc LD.lpov LD.ldcre LD.lrp LD.ltrd 

LD.lgfc 

Standard: _cons 

 

. estat sargan 

Sargan test of overidentifying restrictions 

H0: overidentifying restrictions are valid 

 

chi2(45)     =  43.47178 

Prob > chi2  =    0.5368 

 

. estat abond 

Arellano-Bond test for zero autocorrelation in first-differenced errors 

+-----------------------+ 

|Order |  z     Prob > z| 

|------+----------------| 

|   1  |-2.5512  0.0107 | 

|   2  |-1.2981  0.1943 | 

+-----------------------+ 

H0: no autocorrelation. 

 

RESULT FOR STUDY AFTER REMOVING OUTLIER 
 

Model One 
 

xtdpdsys lchl , twostep endo(  lrem ldcp lgdpc ldcre lpov , 

lag(0,1))maxldep(2) 

 

System dynamic panel-data estimation         Number of obs         =       196 

Group variable: code                         Number of groups      =        49 

Time variable: year 

Obs per group:    min =         4 

avg =         4 

max =         4 

 

Number of instruments =     39               Wald chi2(6)          =  46679.24 

Prob > chi2           =    0.0000 

Two-step results 

 

------------------------------------------------------------------------------ 

lchl |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

lchl | 

L1. |   .7705656   .0158718    48.55   0.000     .7394574    .8016738 

| 

lrem |   .1403989   .0516395     2.72   0.007     .0391872    .2416105 

ldcp |   .0394817   .0233386     1.69   0.091    -.0062611    .0852246 

lgdpc |  -.1508308   .0182101    -8.28   0.000     -.186522   -.1151396 

ldcre |  -.0388505   .0145003    -2.68   0.007    -.0672706   -.0104304 

lpov |   .0329964   .0239344     1.38   0.168    -.0139142     .079907 

_cons |   1.445692   .1926557     7.50   0.000     1.068093     1.82329 

------------------------------------------------------------------------------ 

Warning: gmm two-step standard errors are biased; robust standard 

errors are recommended. 

Instruments for differenced equation 

GMM-type: L(2/3).lchl L(2/2).lrem L(2/2).ldcp L(2/2).lgdpc L(2/2).ldcre 

L(2/2).lpov 

Instruments for level equation 

GMM-type: LD.lchl LD.lrem LD.ldcp LD.lgdpc LD.ldcre LD.lpov 

Standard: _cons 

 

. estat sargan 
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Sargan test of overidentifying restrictions 

H0: overidentifying restrictions are valid 

 

chi2(32)     =  31.28932 

Prob > chi2  =    0.5024 

 

. estat abond 

 

Arellano-Bond test for zero autocorrelation in first-differenced errors 

+-----------------------+ 

|Order |  z     Prob > z| 

|------+----------------| 

|   1  |-2.2246  0.0261 | 

|   2  |-1.7172  0.0859 | 

+-----------------------+ 

H0: no autocorrelation. 

 

Model Two 
 

xtdpdsys lchl , twostep endo(  lrem ldcp lgdpc ldcre lpov lrp , 

lag(0,1))maxldep(2) 

 

System dynamic panel-data estimation         Number of obs         =       196 

Group variable: code                         Number of groups      =        49 

Time variable: year 

Obs per group:    min =         4 

avg =         4 

max =         4 

 

Number of instruments =     45               Wald chi2(7)          =  40064.45 

Prob > chi2           =    0.0000 

Two-step results 

------------------------------------------------------------------------------ 

lchl |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

lchl | 

L1. |   .6834052   .0139842    48.87   0.000     .6559968    .7108137 

| 

lrem |  -.0012985   .0292416    -0.04   0.965    -.0586109    .0560139 

ldcp |   .0552281   .0151666     3.64   0.000     .0255021    .0849541 

lgdpc |  -.2884598   .0269326   -10.71   0.000    -.3412467   -.2356729 

ldcre |  -.0011621   .0084788    -0.14   0.891    -.0177803     .015456 

lpov |   .0135476   .0208959     0.65   0.517    -.0274076    .0545028 

lrp |  -.0266384   .0255325    -1.04   0.297    -.0766812    .0234045 

_cons |   2.813197   .2952726     9.53   0.000     2.234473    3.391921 

------------------------------------------------------------------------------ 

Warning: gmm two-step standard errors are biased; robust standard 

errors are recommended. 

Instruments for differenced equation 

GMM-type: L(2/3).lchl L(2/2).lrem L(2/2).ldcp L(2/2).lgdpc L(2/2).ldcre 

L(2/2).lpov L(2/2).lrp 

Instruments for level equation 

GMM-type: LD.lchl LD.lrem LD.ldcp LD.lgdpc LD.ldcre LD.lpov LD.lrp 

Standard: _cons 

 

. estat sargan 

Sargan test of overidentifying restrictions 

H0: overidentifying restrictions are valid 

 

chi2(37)     =  36.41546 

Prob > chi2  =    0.4963 

 

. estat abond 

Arellano-Bond test for zero autocorrelation in first-differenced errors 

+-----------------------+ 

|Order |  z     Prob > z| 

|------+----------------| 
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|   1  |-2.2454  0.0247 | 

|   2  |-1.6929  0.0905 | 

+-----------------------+ 

H0: no autocorrelation 

 

Model Three 
 

xtdpdsys lchl , twostep endo(  lrem ldcp lgdpc ldcre lpov lrp ltrd , 

lag(0,1))maxldep(1) 

 

System dynamic panel-data estimation         Number of obs         =       196 

Group variable: code                         Number of groups      =        49 

Time variable: year 

Obs per group:    min =         4 

avg =         4 

max =         4 

 

Number of instruments =     49               Wald chi2(8)          =  8.13e+06 

Prob > chi2           =    0.0000 

Two-step results 

------------------------------------------------------------------------------ 

lchl |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

lchl | 

L1. |   .7436306   .0171211    43.43   0.000     .7100739    .7771873 

| 

lrem |   .0380776   .0360709     1.06   0.291      -.03262    .1087752 

ldcp |   .0659451   .0150204     4.39   0.000     .0365056    .0953846 

lgdpc |  -.2015639   .0303803    -6.63   0.000    -.2611082   -.1420195 

ldcre |  -.0133242   .0105025    -1.27   0.205    -.0339088    .0072603 

lpov |   .0389638   .0202699     1.92   0.055    -.0007645    .0786921 

lrp |   .0413551   .0262911     1.57   0.116    -.0101746    .0928848 

ltrd |   .0285248   .0049131     5.81   0.000     .0188952    .0381544 

_cons |   1.501365   .3331654     4.51   0.000     .8483726    2.154357 

------------------------------------------------------------------------------ 

Warning: gmm two-step standard errors are biased; robust standard 

errors are recommended. 

Instruments for differenced equation 

GMM-type: L(2/2).lchl L(2/2).lrem L(2/2).ldcp L(2/2).lgdpc L(2/2).ldcre 

L(2/2).lpov L(2/2).lrp L(2/2).ltrd 

Instruments for level equation 

GMM-type: LD.lchl LD.lrem LD.ldcp LD.lgdpc LD.ldcre LD.lpov LD.lrp LD.ltrd 

Standard: _cons 

 

. estat sargan 

Sargan test of overidentifying restrictions 

H0: overidentifying restrictions are valid 

 

chi2(40)     =  44.42851 

Prob > chi2  =    0.2905 

 

. estat abond 

Arellano-Bond test for zero autocorrelation in first-differenced errors 

+-----------------------+ 

|Order |  z     Prob > z| 

|------+----------------| 

|   1  |-2.3038  0.0212 | 

|   2  |-1.7748  0.0759 | 

+-----------------------+ 

H0: no autocorrelation 
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Model Four 
 

xtdpdsys lchl lgfc  lpov, twostep endo(  lrem ldcp lgdpc ldcre  lrp ltrd  , 

lag(0,1))maxldep(1) 

 

System dynamic panel-data estimation         Number of obs         =       196 

Group variable: code                         Number of groups      =        49 

Time variable: year 

Obs per group:    min =         4 

avg =         4 

max =         4 

 

Number of instruments =     45               Wald chi2(9)          =  34563.10 

Prob > chi2           =    0.0000 

Two-step results 

------------------------------------------------------------------------------ 

lchl |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

lchl | 

L1. |   .7439123   .0175866    42.30   0.000     .7094431    .7783815 

| 

lrem |  -.0717775    .063254    -1.13   0.256    -.1957532    .0521981 

ldcp |   .0919687   .0236487     3.89   0.000     .0456181    .1383193 

lgdpc |   -.207408   .0370296    -5.60   0.000    -.2799848   -.1348312 

ldcre |   .0196914   .0184734     1.07   0.286    -.0165158    .0558986 

lrp |   .0223974   .0377175     0.59   0.553    -.0515275    .0963223 

ltrd |    .045461   .0074822     6.08   0.000     .0307962    .0601258 

lgfc |  -.0095516   .0053914    -1.77   0.076    -.0201185    .0010153 

lpov |   .0242041    .029377     0.82   0.410    -.0333737     .081782 

_cons |   1.555394   .4534381     3.43   0.001     .6666712    2.444116 

------------------------------------------------------------------------------ 

Warning: gmm two-step standard errors are biased; robust standard 

errors are recommended. 

Instruments for differenced equation 

GMM-type: L(2/2).lchl L(2/2).lrem L(2/2).ldcp L(2/2).lgdpc L(2/2).ldcre 

L(2/2).lrp L(2/2).ltrd 

Standard: D.lgfc D.lpov 

Instruments for level equation 

GMM-type: LD.lchl LD.lrem LD.ldcp LD.lgdpc LD.ldcre LD.lrp LD.ltrd 

Standard: _cons 

 

. estat sargan 

Sargan test of overidentifying restrictions 

H0: overidentifying restrictions are valid 

 

chi2(35)     =  28.83173 

Prob > chi2  =    0.7595 

 

. estat abond 

Arellano-Bond test for zero autocorrelation in first-differenced errors 

+-----------------------+ 

|Order |  z     Prob > z| 

|------+----------------| 

|   1  |-2.3836  0.0171 | 

|   2  |-1.7913  0.0732 | 

+-----------------------+ 

H0: no autocorrelation 

 


