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Abstract 
Questions concerning the relationship between public capital spending and 
economic growth under different institutional environments are of great 
analytical and empirical interest. This paper investigates the role of institu-
tional quality in the public investment-growth relationship for a balanced 
panel data of 52 provinces in Vietnam during the period 2005-2014 through 
the estimation method of difference panel GMM Arellano-Bond. The results 
show twofold. First, public investment and institutional quality significantly 
promote economic growth, but their interaction term impedes it. Second, the 
public investment-growth relationship is positive under good institutional 
environment and negative under poor one. These findings suggest some im-
portant policy implications related to public capital spending in developing 
countries.  
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1. Introduction 

Most of governments worldwide increasingly invest in infrastructure, education, 
and health through public investment projects to actively foster economic 
growth, create more employments, and stabilize social security. Thus, public in-
vestment is not only an instrument of fiscal policy that helps governments run 
the economy but also one of crucial factors contributing to economic growth. 
However, public capital spending may be detrimental to economic development, 
which originates from two main causes: 1) public capital spending reduces pri-
vate investment due to crowding-out effect, and 2) inefficient public investment 
projects do not bring the expected benefits to people, and lower the productivity 
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of public capital. In this context, the institutional environment in a country plays 
an important role. Good institutional environment not only reduces the crowd-
ing-out effect of public sector on private sector but also improves the quality and 
efficiency of public investment projects and positively contributes to economic 
activities. 

Given the relevance of this topic, there is a deeply consensus among econo-
mists and politicians that public capital spending in infrastructure is a crucial 
factor of a competitive location policy. Infrastructure may lower fixed costs, at-
tracting enterprises and factors of production and, thereby, raising production 
[1] [2]. Indeed, public investment can stimulate private investment by providing 
infrastructure for economic activities. Thus, it leads to raise the productivity of 
capital and promotes economic growth. However public investment can crowd 
out private investment. It occurs when additional public investment capital is 
financed by high future taxes and high interest rates, or public sector produces 
goods that directly compete with private goods. Moreover, the utilization of 
physical capital and financial resources of public sector, which is conventionally 
a priority access for private sector, may reduce the investment capital of private 
sector [3]. The crowding-out impact may occur when the distortion of public 
sector is too large. To finance for increasing public investment, the government 
needs more physical capital, which leads to high interest rates; thus, it reduces 
private sector’s ability to access the capital markets. As a result, economic 
growth goes down due to the decline in private sector’s investment.  

However, the effect of public investment on economic growth may be condi-
tional on institutional quality, for example the control of corruption, in the 
country. [4] have developed a theoretical growth model to show the influence of 
corruption on the relationship between public investment and economic growth. 
In this model, public officials are responsible for procuring public goods and 
equipment that are used as productive inputs in the production. Due to the in-
formation asymmetry between the government and public officials, public officials 
may deceitfully make a report of high-quality high-cost procurement, while sup-
plying low-quality low-cost products. So, corruption inflates the level of capital 
on public investment projects, but reduces the returns to that capital; in this case 
because either they go nowhere or they are of low quality. Both channels may 
lead to reduce economic growth.  

Meanwhile, [5] argue that corruption may distort the whole decision-making 
process associated with the government investment budget. The “white ele-
phants” and “cathedrals in the desert” phenomena in public investment projects 
are produced. Some projects are accomplished but in reality never used. Some 
are larger and more complex than necessary whereas their quality is so low that 
they need to be repaired before exploiting. Noticeably, their output capacity is 
much below initial expectations. In these situations, public capital spending be-
comes much less productive and its contribution to economic growth is much 
less than generally believed. 
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Conversely, under a good institutional environment the public sector may 
undertake low profit, large capital projects which the private sector refuses and 
leave other projects which the private sector can do better. In addition, public 
investment projects are strictly supervised and monitored by both the govern-
ment and people to ensure the efficiency and transparency. Therefore, under the 
good institutional environment, public investment can crowd-in private invest-
ment and improve the productivity of public capital spending, which lead to 
boost economic growth. 

In Vietnam, public capital spending is a primary derivative of infrastructure 
development for the economy. During the transition process to a market-oriented 
economy, the Vietnam government continuously implements the expansionary 
fiscal policy by increasing public capital spending with expectation that public 
investment has positive effects on economic activities, enhances the productivity 
of the economy, and stimulates investment capital from private sector. However, 
the level of public investment capital of the Vietnam government often fluc-
tuates, which strongly depends on the situation of the economy. In the case of 
economic recession and high unemployment, the level of public investment cap-
ital increases very high; but it will be cut down immediately if the economy 
grows rapidly with high inflation. In recent years, by perceiving the comments 
and ideas of economic experts and economists, the Vietnam government regu-
larly reforms policies and improves the institutional environment to make sure 
the public capital spending is more efficient and transparent. Consequently, it 
enhances the participation of private sector in the key projects of the State such 
as highway building projects, public private partnership (PPP) projects in infra-
structure sector and healthcare... 

Motivated by the fact Vietnam is an economy with a relatively high level of 
public investment that can have a significant impact on growth, we shed a new 
light on the importance of taking institutional quality into account for the un-
derstanding of public investment-growth relationship in Vietnam. Most of the 
related literature on public investment has either examined the relationship be-
tween public investment and economic growth [6] [7] [8] or the relationship 
between institutions and public investment [9] [10]. So far, there are just a few 
investigations on the role of institutions in the public investment-growth rela-
tionship [4] [11]. In particular, no existing papers estimate the public investment- 
growth relationship under different institutional environments. To investigate 
the importance of institutional quality in the public investment-growth rela-
tionship in Vietnam, we first use the two step difference GMM Arellano-Bond 
estimator (two step D-GMM) to estimate the effects of public investment, insti-
tutional quality and their interaction term on economic growth for a balanced 
panel data of 52 provinces over the period 2005-2014. Then, we examine the 
public investment-growth relationship under different institutional environ-
ments (good and poor institutional environment). In particular, the robustness 
of the estimation will be checked by the one step difference GMM Arella-
no-Bond estimator (one step D-GMM). 
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The remainder of this paper will be proceeded as follows: Section 2 outlines a 
literature review about the effect of public investment on economic growth. Sec-
tion 3 develops an analytical framework to form the empirical equations. Section 
4 describes the model specification and data. Section 5 presents the results and 
discussion, and final section is the conclusion and policy implications. 

2. Literature Review 

Public capital plays a crucial role in economic development because it contri-
butes to improving infrastructure and enhancing accumulation of human capi-
tal. [12] show public capital investment has a significantly positive net impact on 
national product in Pakistan over the period 1964-1997 by using OLS estima-
tion. Meanwhile, [13] argue that public capital is a critical input of production 
and positively promotes economic activities of private sector while the way pub-
lic sector being financed can be detrimental to this sector’s development. Indeed, 
by employing VAR model for quarterly time series data of six developed coun-
tries, [13] approve public investment is a source of endogenous growth. Similar-
ly, [14] use the extension Solow-Swan growth model developed by Mankiw, 
Romer and Weil for 74 countries and find the effect of public investment on 
economic growth is no significant for the steady state model while it is signifi-
cantly positive for the transition model.In the same vein, by using 3SLS estima-
tion and time series data during 1981-2003, [15] show a sustained increase in 
public capital spending in infrastructure in India, financed by commercial 
banks, positively affects economic growth. More recently, [8] employ ADL esti-
mations proposed by Krolzig-Hendry-Doornik to investigate the effect of public 
investment on Portuguese economic growth over the period 1960-2013. The es-
timated results show public investment has a significantly positive effect on 
economic growth. 

However, government decisions on the distribution of public capital among 
regions are of great political concern among policymakers [16]. [17] suggest 
scarce public sources should be used for contribution to new human capital (via 
education) and the maintenance of existing human capital (through healthcare). 
Using the seemingly unrelated (SUR) procedure for nine major Latin American 
countries during the period 1983-1993, [17] show public investment spending 
positively contributes to economic growth. [16], who employs fixed effects esti-
mation for a panel data of 47 prefectures in Japan during the period 1955-2000, 
concludes public investment is a policy tool for adjusting income distribution 
and boosting economic growth in regions. In addition, policies of fiscal adjust-
ment towards decreasing government investment may reduce aggregate invest-
ment, negatively affect economic growth and even impede the adjustment in the 
future [18]. The paper by [18] which uses VECM model for seven highly in-
debted low-income countries over the period 1970-1999 finds a significantly 
positive relation between public investment and output in these countries. 

In addition, some models are developed to examine the effect of public capital 
spending on economic growth. [6] develop a model which captures not just the 
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effect of public capital spending in Greek prefectures, but also the spillovers as-
sociated with the existence of externalities from neighboring regions. The results 
from testing this model by the estimation methods of fixed effects and pooled 
OLS for a panel data of 51 prefectures in Greek during the period 1978-2007 
show a significantly positive effect of public investment on regional economic 
growth in long run. In the same way, [7] use model simulations to investigate 
the macroeconomic effects of public investment for a sample of 17 OECD 
economies over the period 1985-2013. The study finds increased public invest-
ment promotes economic growth in both short term and long term, crowds in 
private investment, and reduces unemployment. 

So far, however, there just exist a few papers to investigate the role of institu-
tional quality in the relationship between public investment and economic 
growth. According to [11], corruption may prevent poor countries from catch-
ing up with richer ones. However, the influence of corruption is not always the 
same. It may distort the allocation of public expenditure. The type of distortion 
depends on the extent to which political power is concentrated in the hands of 
rent-seekers. In order to prove this argument, De la Croix and Delavallade use a 
two-stage least squares estimation for a sample of 62 countries over the period 
1996-2004. The empirical results show the influence of a poor legal system on 
the structure of public capital investment depends on the level of development. 
When corruption is made possible by a failing legal system, public expenditure is 
distorted in favor of human capital spending in order to discourage rent-seekers 
from corruption in richer countries while a fall in the ratio of human capital to 
physical capital spending in poor countries. Meanwhile, an endogenous growth 
model with information asymmetry between the government and the bureau-
cracy is developed by [4] to explain why public capital investment fails to raise 
economic growth in the countries where corruption is endemic. To demonstrate 
this idea, Haque and Kneller use three-stage least squares method for a sample of 
66 countries from 1970 to 2000. The empirical results show corruption increases 
public investment and corruption reduces the returns to public investment and 
makes it ineffective in raising economic growth. 

3. Analytical Framework 

Supposing the economy has two major inputs including domestic capital stock 
(public and private investment capital) and working force. The analytical 
framework starts with the traditional aggregate production function Cobb-Douglas 
as follows: 

1 ,0 1Y AG P Lα β α β α− −= < <                     (1) 

where Y is real gross domestic product (GDP); G and P are public investment 
capital and private investment capital respectively; L is the number of workers 
employed; A is the total factor productivity (TFP); α, β, and 1 – α – β are the 
production elasticities. 

We transfer Equation (1) into the log-linear form: 
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( )log log log log 1 logY A G P Lα β α β= + + + − −            (2) 

We write Equation (2) in growth form with a time series specification: 
( ), , , , ,1i t i t i t i t i tY A G P Lα β α β= + + + − −                (3) 

According to the theory of endogenous growth [19] [20], the total factor 
productivity, capital stock and working force are endogenous variables. For 
convenience Equation (3) is rewritten as follows: 

, , 1 , 2 , 3 ,i t i t i t i t i tY A GINV PINV LABOα α α= + + +             (4) 

Where GINV, PINV, and LABO are public investment, private investment, 
and labor force respectively. Public investment has a positive impact on eco-
nomic growth because it contributes to improving infrastructure and enhancing 
accumulation of human capital. [21] confirm that the government plays a crucial 
role in accumulation of human capital by public spending in education. Thus, 
public investment affects the long-run economic growth. 

There are many factors which have impacts on the total factor productivity 
(TFP). In this study, the determinants of TFP are determined as follows: 

, 0 1 , 2 , 3 , 4 , 5 , ,i t i t i t i t i t i t i tA INS GEXP OPEN CPI TELEβ β β β β β ε= + + + + + +   (5) 

where INS, GEXP, OPEN, CPI, TELE are institutional quality, recurrent ex-
penditure, trade openness, consumer price index, and infrastructure develop-
ment, respectively. Institutional quality has positive impacts on economic growth 
[22] [23] [24]. [25] analyse and develop a theoretical framework to clearly define 
the role of institutions in economic growth and outcomes in countries. Mean-
while, the composition of recurrent expenditure is diversified, including ex-
penses for administration and costs of operations and maintenance for educa-
tion, science, and technology. [26] argue in the growth theory that education, 
science, technology, environment, and healthcare are important factors for the 
economic prosperity in future. In the same vein, the theory of endogenous 
growth indicates the improved activities of imports and exports have a positive 
impact on economic growth [19] [20]. The trade liberalization leads to highly 
absorb technological progress and exchange more imported goods and services 
between countries and so promotes the economic growth [27] [28]. In parallel, 
the consumer price index has important effects on growth [29]. Its impact on 
economic growth may be positive or negative. The positive impact comes from 
potential benefits of this index in improving the saving and investment while the 
negative impact is detrimental to the economy because it increases the transac-
tion costs of economic activities [30]. Finally, the infrastructure development 
can be measured in some different ways such as the length of high way per 
square kilometer [31], the length of railway [32] or the fixed telephone subscrip-
tions per 100 people [33]. It is proxy for development of infrastructure which 
has an influence on economic growth in a country [34].  

We substitute Equation (5) into Equation (4): 

, 0 1 , 2 , 3 , 4 , 5 ,

6 , 7 , 8 , ,

i t i t i t i t i t i t

i t i t i t i t

Y GINV INS PINV GEXP LABO
OPEN CPI TELE

β β β β β β

β β β ε

= + + + + +

+ + + +
   (6) 
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According to [35] [36], due to the conditional convergence of per capita in-
come in the long term between the countries, the initial level of per capita in-
come (the first lag of GDP per capita) has a negative impact on economic 
growth. In addition, in order to assess the effect of the interaction term between 
government investment and institutional quality, we add this variable (GINV * 
INS) in the model. Therefore, the final empirical model is determined as follows: 

, , 1 0 1 , 1 2 , 3 , 4 , ,

5 , 6 , 7 , 8 ,

9 , 10 , ,

i t i t i t i t i t i t i t

i t i t i t i t

i t i t i i t

Y Y Y GINV INS GINV PCI
PINV GEXP LABO OPEN
CPI TELE

β β β β β

β β β β

β β η ξ

− −− = + + + + ×

+ + + +

+ + + +

   (7) 

where ,it i i tε η ξ= + . 

4. Model Specification and Data 
4.1. Model Specification 

Based on the analytic framework, the empirical equation is as follows: 

, , 1 0 1 , 1 2 , 3 ,

4 , ,5,

i t i t i t i t i t

i t i t it i i t

Y Y Y GINV PCI
GINV PCI X

β β β β

β β η ξ
− −− = + + +

′+ × + + +
        (8) 

or 

( ), 0 1 , 1 2 , 3 ,

4 5, , ,

1i t i t i t i t

i t i t it i i t

Y Y GINV PCI
GINV PCI X

β β β β

β β η ξ
−= + + + +

′+ × + + +
          (9) 

where subscript i and t are the province and time index, respectively. Yit is natu-
ral logarithm of real GDP per capita in a province, Yit−1 is proxy for initial level 
of per capita income, GINVit is public investment, and PCIit is the provincial 
competitiveness index, proxy for institutional quality in Vietnam. Xit is a set of 
control variables (private investment, recurrent expenditure, labor force, trade 
openness, infrastructure, and consumer price index); ηi is an unobserved time- 
invariant, province-specific effect and ζit is an observation-specific error term. 
The coefficient β1 in Equation (8) will be negative if it is conditional convergent 
and positive if divergent [34] [35]. 

For Equation (9), we use the general method of moments (GMM) Arella-
no-Bond estimators [37] first proposed by [38]. Equation (9) is a dynamic mod-
el, so we take the first difference to remove province-specific effects. Then, the 
regressors in first difference are used as instrumented by their lags under the as-
sumption that time-varying disturbances in the original models are not serially 
correlated [39]. This strategy is D-GMM, which is well-known to be able to deal 
with simultaneity biases in regressions.  

Equation (9) can be transformed into an equation in first difference as follows: 

( )( ) ( )
( ) ( )

( ) ( )

1 1 1 2 2 1

3 1 4 1 1

1 15

1it it it it it it

it it it it it it

it it it it

Y Y Y Y GINV GINV

PCI PCI GINV PCI GINV PCI

X X

β β

β β

β ξ ξ

− − − −

− − −

− −

− = + − + −

+ − + × − ×

′+ − + −

 (10) 

In comparison with the one step D-GMM, the two step D-GMM is more 
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asymptotically efficient. However, the application of the two step D-GMM in 
small samples, as in our study, has some problems [40]. These problems are set 
up by the proliferation of instruments, which quadratically increase as the time 
dimension increases. It can cause the number of instruments to be very large 
relative to the number of provinces. To avoid it, the rule of thumb should be ap-
plied to maintain the number of instruments less than or equal to the number of 
panel units [40]. 

The validity of instruments in D-GMM is assessed through Sargan statistic, 
Hansen statistic and Arellano-Bond statistic. The Sargan and Hansen tests with 
null hypothesis H0: the instrument is strictly exogenous, which means that it 
does not correlate with errors. Thus, the p-value of Sargan statistic and Hansen 
statistic is as big as possible. The Arellano-Bond test is used to detect the auto-
correlation of errors in first difference. Thus, the test result of first autocorrela-
tion of errors, AR (1) is ignored while the second autocorrelation of errors, AR 
(2), is tested on the first difference series of errors to detect the phenomenon of 
first autocorrelation of errors, AR (1). 

To examine the public investment-growth relationship under different insti-
tutional environment (good/poor), we determine a boundary value of institu-
tional quality (γ) and follow the empirical equations: 

( )10 11 1 12 13it it it it it i itY Y GINV d PCI Xθ θ θ γ θ η ξ− ′= + + × ≥ + + +      (11) 

( )20 21 1 22 23it it it it it i itY Y GINV d PCI Xθ θ θ γ θ η ξ− ′= + + × < + + +      (12) 

In Equation (11) and Equation (12) γ is the bound value of PCI (threshold 
value), and d(.) presents the indicator function, taking 1 or 0 upon the value of 
PCI. The PCI index is constructed in a three-step sequence, referred to as ‘the 3 
Cs’ [41]: 1) collect business survey data and published data sources, 2) calculate 
ten sub-indices and standardize to a 10-point scale, and 3) calibrate the compo-
site PCI as the weighted mean of ten sub-indices with a maximum score of 100 
points. Based on the composite PCI points, the institutional quality is catego-
rized into 5 kinds: excellence (PCI ≥ 62 points), high (60 - 62), mid-high (57 - 
62), mid-low (56 - 57), low (53.5 - 56) and very low (PCI < 53.5). In this paper 
excellence, high and mid-high are coded into good institutions (PCI ≥ 57) while 
mid-low, low and very low are coded into poor institutions (PCI < 57). Thus, the 
boundary value of PCI is γ = 57 points. This boundary value divides whole ob-
servations of the research sample into the group of good institutional environ-
ment with PCI greater than or equal 57 points and the group of poor one with 
PCI less than 57 points. 

4.2. Data 

Cross-sections and time series are extracted to accommodate the balanced panel 
data of 52 provinces over period of 2005-2014 from General Statistics Office of 
Vietnam (GSO). There are 11 out of 63 provinces eliminated due to data not 
available. We define and calculate the variables as follows: 
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 Real GDP per capita (GDP): a real gross domestic product of a province, 
proxy for economic growth of a province. This variable is used in form of 
natural logarithm. 

 Government investment (GINV): public investment capital in a province (% 
GDP). 

 Provincial competitiveness index (PCI): data on the institutional quality are 
obtained from the Vietnam Provincial Competitiveness Index survey, which 
are jointly carried out by United States Agency for International Develop-
ment and the Vietnam Chamber of Commerce and Industry for the Vietnam 
Competitiveness Initiative, to assess and rank provincial governments by 
their regulatory environments for private sector development. This index is 
used as a governance index or institutional quality in Vietnam [42] [43] [44] 
[45] [46]. 

 Private investment (PINV): private investment capital in a province (% 
GDP). 

 Recurrent expenditure (GEXP): the current expenditure of a province (% 
GDP). 

 Labor force (LABO): a ratio between working age people (15 - 64) and total 
population of a province (%). 

 Trade openness (OPEN): a ratio between sum of exports and imports and 
GDP (%). It is proxy for the policy of openness of a province. 

 Consumer price index (CPI): a proxy for inflation of a province. It is used in 
form of natural logarithm. 

 Infrastructure (TELE): the number of telephone lines per 100 people. It is 
proxy for development of infrastructure in a province. It is used in form of 
natural logarithm. 

The statistical description of all data from General Statistics Office of Vietnam 
(GSO) is presented in the Table 1.  

The matrix of correlation coefficients between variables is given in Table 2. 
All correlation coefficients between independent variables and dependent varia-
ble are statistically significant at least 5%. Institutional quality, trade openness, 
and infrastructure are positively correlated with economic growth whilst public 
investment, private investment, recurrent expenditure, labor force, and con-
sumer price index are negatively associated with it. In addition, the value of all 
correlation coefficients between independent variables is lower than 0.8, which 
helps to eliminate the possibility of co-linearity between these variables. 

5. Empirical Results and Discussion 
5.1. The Two Step D-GMM Estimates 

The estimated results derived from the two step D-GMM are shown in Table 3. 
Column 1 and Column 2 are respectively the reduced models without one/two 
variable(s) whilst Column 3 is the full model. To check the reliability of the sign 
and significance of estimated coefficients, some variables are removed out of the  
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Table 1. Statistical description. 

Variables Obs Mean Std. Dev. Min Max 

Real GDP per capita (GDP) 520 25.329 31.962 7.262 298.691 

Government investment (GINV) 520 6.446 4.488 0.831 27.274 

Institutional quality (PCI) 520 57.236 6.287 37.96 77.2 

Private investment (PINV) 520 23.111 9.586 0.731 72.830 

Recurrent expenditure (GEXP) 520 12.379 6.983 1.021 51.583 

Labor force (LABO) 520 55.765 4.890 36.621 67.396 

Trade openness (OPEN) 520 87.820 117.983 1.052 894.168 

Consumer price index (CPI) 520 110.462 6.325 99.2 140 

Infrastructure (TELE) 520 1816.343 8401.272 29.6 85215 

Source: State software. 

 
Table 2. Matrix of correlation coefficients. 

 GDP GINV PCI PINV GEXP LABO OPEN CPI TELE 

GDP 1.00         

GINV −0.349*** 1.00        

PCI 0.388*** −0.025 1.00       

PINV −0.251*** 0.204*** −0.032 1.00      

GEXP −0.588*** 0.546*** −0.332*** 0.152*** 1.00     

LABO −0.096** −0.169*** 0.009 0.117*** 0.262*** 1.00    

OPEN 0.415*** −0.175*** 0.307*** −0.053 −0.345*** 0.091** 1.00   

CPI −0.116*** 0.082* −0.102** 0.047 0.037 −0.040 −0.025 1.00  

TELE 0.541*** −0.214*** 0.289*** 0.022 −0.282*** 0.131*** 0.243*** 0.011 1.00 

Note: ***, ** and *denote significance at 1%, 5% and 10% respectively; Source: State software. 

 
Table 3. Public investment, institutional quality and growth: D-GMM, 2005-2014. De-
pendent variable: Δ Real GDP per capita. 

Variables 
Two-step D-GMM One-step D-GMM 

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

Real GDP  
per capita (−1) 

−0.872*** 
(0.110) 

−0.910*** 
(0.130) 

−0.934*** 
(0.131) 

−0.900*** 
(0.161) 

−0.938*** 
(0.203) 

−0.960*** 
(0.178) 

Public investment 
64.957*** 
(17.764) 

63.713*** 
(20.441) 

54.246*** 
(17.142) 

55.774** 
(23.231) 

62.040** 
(29.405) 

50.068** 
(22.173) 

Institutional quality 
6.948*** 
(1.960) 

6.876*** 
(2.297) 

5.127*** 
(1.704) 

5.848** 
(2.549) 

6.429** 
(3.203) 

4.818** 
(2.344) 

Public investment*  
Ins. quality 

−1.141*** 
(0.305) 

−1.128*** 
(0.351) 

−0.863*** 
(0.277) 

−0.955** 
(0.389) 

−1.062** 
(0.493) 

−0.806** 
(0.358) 

Private investment 
0.024 

(0.453) 
0.097 

(0.612) 
−0.673 
(0.495) 

−0.378 
(0.415) 

−0.160 
(0.563) 

−0.755 
(0.475) 
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Continued 

Recurrent expenditure 
−9.174*** 

(2.600) 
−8.547*** 

(3.178) 
−11.766*** 

(3.545) 
−8.439** 
(3.828) 

−8.885* 
(4.739) 

−9.138** 
(4.350) 

Labor force 
8.455*** 
(2.232) 

10.831*** 
(3.063) 

11.667*** 
(2.904) 

9.508*** 
(2.736) 

12.422*** 
(4.617) 

12.904*** 
(3.781) 

Consumer price index 
−1.298*** 

(0.377) 
−0.987** 
(0.465) 

−1.546*** 
(0.528) 

−1.370** 
(0.560) 

−1.305* 
(0.694) 

−1.395** 
(0.642) 

Infrastructure 
 
 

−0.328 
(0.230) 

−0.131 
(0.177) 

 
 

−0.303 
(0.329) 

−0.020 
(0.279) 

Trade openness 
 
 

 
 

0.0150 
(0.052) 

 
 

 
 

−0.025 
(0.077) 

Instrument 19 19 19 19 19 19 

Province/Observation 52/260 52/260 52/260 52/260 52/260 52/260 

Sargan test 0.900 0.986 0.923 0.900 0.986 0.923 

Hansen test 0.853 0.970 0.737 NA NA NA 

AR (2) test 0.343 0.652 0.887 0.311 0.735 0.726 

Note: ***, ** and *denote significance at 1 percent, 5 percent and 10 percent respectively. Source: State 
software. 

 
model. The results show sign, size and significance of estimated coefficients, 
specially the coefficients of public investment, institutional quality and their in-
teraction term are nearly unchanged. In particular, the signs of estimated coeffi-
cients, which show the effects of public investment and labor force on economic 
growth, are opposite to those of correlation coefficients given in Table 2. It im-
plies that there exists an endogenous phenomenon between the regress and and 
regressors. Therefore, D-GMM with instrumental variables seems to be appro-
priate for this empirical model. 

In the estimation procedure, we detect trade openness is endogenous, so we 
use the lags of trade openness as instrumented and the remaining variables 
(economic growth, public investment, institutional quality, private investment, 
recurrent expenditure, labor force, infrastructure, and consumer price index) as 
instruments. In order to assess the validity of these instruments and the serial 
auto-correlation of residuals, we performs the Sargan and Hansen tests (test of 
over-identifying restrictions with the null hypothesis “the instruments as a group 
are exogenous”) as well as the Arellano-Bond test for serial correlation AR (2), 
which is applied to the difference residuals to purge the unobserved and perfect-
ly auto-correlated. In Table 3 the Hansen and Sargan tests for over-identifying 
restrictions indicate that the instrument set turns out valid. The Arellano-Bond 
AR (2) tests accept the hypothesis of no autocorrelation of the second order. 
These results support our model specification. 

The estimated results presented in the Table 3 show that: 1) the first lag of 
growth correlates significantly and negatively with GDP growth rate, confirming 
the conditional convergence of per capita income among provinces in the long 
term [35] [36]; 2) public investment and institutional quality have positive ef-
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fects on economic growth, but their interaction term has a negative influence on 
it; 3) recurrent expenditure and consumer price index have significantly negative 
effects while labor force has a significantly positive impact on economic growth. 

Public investment enhances economic growth. This result is obviously consis-
tent with [6] [7] [12] [13] [14] [16] [17] [18]. In recent years public capital ex-
penditure in provinces of Vietnam is largely invested in infrastructure develop-
ment to serve for local economic activities, in building schools to improve quali-
ty of education, and in building hospitals to improve the quality of healthcare. 
Thus, in Vietnam public investment positively contributes to economic growth 
through providing infrastructure for economic activities and enhances accumu-
lation of human capital through education and health. 

Similarly, institutional quality improves economic growth. [23] [47]-[53] con-
firm that the hypothesis institutional quality significantly and positively contri-
butes to economic growth. [54] show institutions are fundamental causes of 
long-term growth. Noticeably, [54] argue that differences in institutional quality 
among countries lead to cross-country differences in per capita income and in 
level of development. 

Contrary to public investment and institutional quality, their interaction term 
impedes economic growth. Indeed, in Vietnam some public investment projects 
have poor quality and do not meet people’s demand. To reduce such projects, 
the Vietnam government continuously improves institutional quality to ensure 
the supervision of people and the effectiveness of public investment projects. It 
also means limiting corruption or improving institutional quality in public in-
vestment projects. [4] [9] [55] provide empirical evidence to show a decrease in 
corruption or an improvement in public governance may reduce public invest-
ment. As a result, the interaction term between institutional quality and public 
investment may have a significantly negative contribution to economic growth. 

The public recurrent expenditure, a nonproductive expenditure, is basically 
local government spending on administration such as wages, salaries, interest on 
loans, maintenance cost… which does not result in the creation or acquisition of 
fixed assets. [56] indicate the negative but insignificant impact of recurrent ex-
penditure on economic growth. Thus, in this paper its impact on economic 
growth is significantly negative.  

In the economic growth models, labor force is one of two major inputs to 
promote the output. It is also an endogenous variable. [57] [58] empirically 
demonstrate labor force has a positive impact on growth. Meanwhile, [30] argue 
that consumer price index (proxy for inflation) is detrimental to the economy 
because it increases the transaction costs of economic activities. This study sup-
ports this argument. [59] [60] previously confirm the negative impact of infla-
tion on economic growth. 

Table 4 reports the estimates of the public investment-growth relationship 
under different institutional environments. The effects of control variables such 
as labor force and consumer price index on economic growth are highly consis-
tent with those in Table 3. However, there is a difference in the effect of public  
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Table 4. Public investment and growth: D-GMM, 2005-2014. Dependent variable: ΔReal 
GDP per capita. 

Variables 

Good institutional environment Poor institutional environment 

Two-step 
D-GMM 

One-step 
D-GMM 

Two-step 
D-GMM 

One-step 
D-GMM 

Real GDP per capita (−1) 
−0.800*** 

(0.076) 
−0.798*** 

(0.089) 
−0.716*** 

(0.103) 
−0.658*** 

(0.151) 

Public investment 
1.020** 
(0.412) 

1.524** 
(0.715) 

−2.265*** 
(0.835) 

−2.589*** 
(0.864) 

Private investment 
0.466 

(0.194) 
0.767 

(0.228) 
0.601 

(0.159) 
0.552 

(0.216) 

Recurrent expenditure 
−6.655*** 

(1.102) 
−8.968*** 

(2.155) 
−0.754 
(0.843) 

−0.048 
(1.023) 

Labor force 
7.577*** 
(0.964) 

8.161*** 
(1.547) 

1.873*** 
(0.378) 

1.795*** 
(0.473) 

Consumer price index 
−0.538*** 

(0.114) 
−0.896*** 

(0.282) 
−0.439*** 

(0.106) 
−0.324** 
(0.154) 

Infrastructure 
−0.011 
(0.011) 

−0.003 
(0.023) 

0.052 
(0.028) 

0.017 
(0.034) 

Trade openness 
0.011 

(0.013) 
−0.0008 
(0.016) 

0.141 
(0.075) 

0.163 
(0.084) 

Instrument 23 20 14 14 

Province/Observation 48/253 48/253 41/163 41/163 

Sargan test 0.104 0.344 0.130 0.130 

Hansen test 0.178 NA 0.248 NA 

AR (2) test 0.982 0.779 0.820 0.755 

Note: ***, ** and *denote significance at 1 percent, 5 percent and 10 percent respectively. Source: State 
software. 

 
investment on economic growth between good and poor institutional environ-
ment. This relationship is positive under good institutional environment and 
negative under poor one. It implies that under bad institutional environment, 
public capital spending may be detrimental to the economy because the design 
of policies does not take account of crowding-out effect of public sector on pri-
vate sector as well as can not strictly monitor and supervise the efficiency and 
rationality of public investment projects. On the contrary, under good institu-
tional environment, the design and promulgation process of policies related to 
public capital spending eliminates the crowding-out impact of public investment 
(instead improving the crowding-in of public investment), builds the criteria 
and rules to make sure the efficiency and rationality of public investment 
projects, and sets up the mechanisms to effectively monitor and supervise these 
projects. Thus, public capital spending promotes economic growth. 

In short, the institutional quality plays a crucial role in the public investment- 
growth relationship. In particular, the interaction term between public invest-
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ment and institutional quality is negative while public investment enhances 
economic growth only under a good institutional environment. These estimates 
seem not to contradict. It implies there exists a threshold value of institutional 
quality at which the public investment-growth relationship will change (In this 
study, the threshold value of institutional quality is γ = 57 points). This thre-
shold value divides the institutional environment into good one and poor one. 
In case the poor institutional environment is prominent, as the case of Vietnam 
in our study, an increase in institutional quality do not improve the efficiency of 
public investment projects, and consequently impedes economic growth. 

5.2. Robustness Check 

To check the robustness of the estimation, we re-estimate Equation (8), Equa-
tion (11), and Equation (12) using the one step D-GMM. The corresponding re-
sults are reported in Table 3 and Table 4. Consistent with the two step D-GMM 
estimates, we find public investment and institutional quality promote economic 
growth, but their interaction term reduces it (Table 3). Similarly, the public in-
vestment-growth relationship is positive under good institutional environment 
and negative under poor one (Table 4). These findings are confirmed by battery 
of diagnostic tests shown at the bottom of Table 3 and Table 4 (Sargan and 
Arellano-Bond AR (2) tests), indicating that our one step D-GMM estimates are 
largely reliable. 

6. Conclusions and Policy Implications 

As an emerging economy with a relatively high level of public investment, Viet-
nam is trying to reform the institutional environment and policies to enhance 
economic growth. Does the institutional environment affect the public invest-
ment-growth relationship in Vietnam? We find the answer by using the two-step 
D-GMM for a balanced panel data of 52 provinces during the period 2005-2014. 
Then, we examine the public investment-growth relationship under different in-
stitutional environments. The contribution of the paper is to test whether the 
public investment-growth relationship depends on the quality of institutional 
environment. Therefore, the empirical results not only contribute to our under-
standing of the role of institutional quality in the public investment-growth rela-
tionship, but also suggest some important policy implications to the govern-
ments in developing countries, especially the Vietnam government. 

In line with previous literature, our study indicates public investment and in-
stitutional quality boost economic growth, but their interaction term impedes 
growth rate. In particular, the empirical results confirm the dependence of the 
public investment-growth relationship on the quality of institutional environ-
ment. This relationship is positive under the good institutional environment and 
negative under poor one. From these findings, we emphasize that any research 
on the public investment-growth relationship in Vietnam without taking the role 
of institutional environment into account is likely to be a shortcoming. 
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The findings provide a case for more prudence in design, formulation and 
implementation of policies relating to public investment in developing countries. 
The implication is that the institutional environment plays a crucial role in the 
public investment-growth relationship, and moreover, the good one not only 
promotes economic growth but sets up a helpful effect on this dynamic rela-
tionship as well. Therefore, governments in developing countries, especially the 
Vietnam government, should strongly implement institutional reforms to pro-
vide a conducive environment for contribution of public capital and enhancing 
economic growth. For future research, it will be useful to look at the effect of 
different public capital spending by sector on economic growth under different 
institutional environments. 
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