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Abstract This article analyzes the dynamic effects of proportional change in government spending 

on Thailand’s economic growth. The analytical methods comprise: 1) stationarity test of time series 

data, 2) cointegration test between government spending and economic growth, and 3) error 

correction model estimation. The results show that the expenditure variables had long-run 

equilibrium relationships with the economic growth variable. The ECM estimation revealed that the 

financial instrument, i.e. expenditure budgeting should be further applied to drive Thailand’s 

economic growth. However, the current expenditure scheme was considered unproductive. An 

increased expenditure proportion to enhance the quality of education was found ineffective. This 

study suggests that government spending focus more on research and development, to facilitate 

a direct improvement on human resources. Such spending regime could be expected to give a 

positive effect on long term growth and thus enhance the competitiveness of Thailand in the world’s 

economy.
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Introduction

	 Government spending can be classified into two types: 1) current expenditure (i.e. wage 

and salary, goods and services expenditure, interest payments and subsidies, and current transfers), 

and 2) capital expenditure (i.e. acquisition of fixed capital assets, capital transfers, and loan). The 

data from the Bank of Thailand show that during 1995-2004 the average proportion of national 

actual expenditure on the national product was 16.91% per quarter. The current expenditure 

proportion on total government spending increased from 69.70% in the first quarter of year 1995 

to 76.83% in the third quarter of 2004. The government thus had to reduce capital expenditure from 

30.30% to 23.17% for the respective time period. An increase of current expenditure can improve 

consumers’ purchasing power. This would increase the aggregate demand and thus stimulate 

economic growth. On the other hand, capital investments would contribute to technological progress 

and raise the level of national production in the long run. 

	 Government spending in terms of functional expenditure (i.e. general public service, 

defense, public order and safety, education, health, social security and welfare, housing and 

community amenities, recreation, culture and religion, and economic services) during 1995-2004 

was largest on economic service and education.( 24.77% and 24.02% of total expenditure) followed 

by defense at 9.80%. The key issue here is how the government spending on these three main 

items would affect economic growth.

	 In Thailand, the number of related literature is scarce. Three different methods used for 

analyzing the effects were found. Susangkarn and Tinnakorn (1999), Saebae (2002) and Chainakul 

(2002) for instance use the computable general equilibrium or CGE model. Some studies use 

econometric techniques to develop a structural model and even a more complex model of dynamic-

impact analysis (see Warrarith, 2003). Meanwhile Chokbrandansuk (1987), Sittitham (1996), 

Charenkittayawut (2001), and Boonyarakyotin (2007) use a simpler static approach. A calibration 

method is also used in some literature. The general equilibrium neoclassical growth model was 

specified with various underlining assumptions. See Barro (1990) for example. More literature and 

the main findings from the cases in Thailand and other countries are summarized in Appendix 

Table 1 and 2.

	 The paper is structured as follows. The theoretical model is described. It explains the roles 

of government spending in terms of current and capital expenditures on the production function
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of the national product. Three steps of analysis, i.e. stationarity test of time series data, cointegration 

test and error correction model estimation are presented followed by the results, conclusion and 

policy recommendations.

Concept and Theory

	 The overall concept of this paper is presented in Figure 1. The government spending 

is represented by 6 variables of expenditure proportions. A dynamic relationship between each 

variable and economic growth is investigated using the estimation of error correction model.
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	 This study follows the theoretical concept suggested by Devarajan et al. (1996) to 

investigate the relationship between government spending and economic growth. A production 

function of national product (y) is determined by capital stock (k) and government expenditure (g). 

The latter is classified by the productive expenditure (g2) and unproductive expenditure (g1). The 

production function is in the form of constant elasticity of substitution (CES) as follows:

(1)

where the parameter is concordant with the hypothesis that 

	 A budget balance is indicated by Equation 2. It is stated that the government earns total 

revenue  from consistently stationary income tax rates .

	 	 (2)

	 Government spending is determined by a national income shown in Equation 3 and 4. 

refers to a current expenditure proportion on total expenditure . The model assumes 

that  and  are determined by external factors.

(3)

(4)

	 To attain the equilibrium, it is assumed that the representative agents will seek the most 

happiness situation in all of their everlasting life. This obtains a utility function U as follows:

(5)

where  refers to a discount rate and . In addition, the capital accumulation is 

assumed to have a movement as shown in Equation 6.

(6)

	 Thus, the optimization problem is shown below: 

	 Maximize 
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subject to

	 Set the Hamiltonian function and take the first-order derivative with c and then set the 

solution in the form of consumption growth rate. This gives the result in Equation 7.

(7)

	 By the manipulation of Equation 1 to 4,  can be expressed as follows:

(8)

	 Suppose in the steady-state growth path, the tax rate  is constant. Thus  in Equation 2 

and  in Equation 8 are constant. Apart from this,  is defined as the steady-state growth rate of 

consumption. When substitute Equation 8 into Equation 7,  can then be expressed as follows:

(9)

	 From Equation 9, the relationship between consumption growth rate and government 

spending proportion can be expressed as follows:
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(10)

	 Now, the productive expenditure is defined as a component of public spending. An 

increase of its share will give the steady-state growth rate of consumption.

If , it will indicate that the component g1 is productive. Suppose that , the right- 

hand side of Equation 10 will be positive if . Since , 

it implies that  if

where  is the elasticity of substitution. Devarajan et al. (1996) proposed that the above 

condition, for a shift in the composition to increase the growth rate, depends not only on the 

productivity  of the two components but also on the initial shares. Therefore, a shift in 

favor of an objectively more productive type of expenditure  may not raise the growth 

rate if its initial share  is too high. In other words, the conditions would depend not on the 

physical productivity of different components of public spending but also on the shares of government 

expenditure. Therefore, it can happen that the capital expenditures become unproductive because 

of improper allocation, i.e. too much or too little share of each.

	 The theoretical concept serves as a basis for the empirical test. The following section 

applies the concept using econometrics to show the effects of the proportional changes of government 

spending on Thailand’s economic growth and the effectiveness of the spending on each component.

Methods and Data 

	 IIn the optimization problem, the representative agent is assumed to seek the consumption 

path so as to maximize the intertemporal utility function subject to economic constraints. The 

optimization solution will indicate an unproductive capital spending if there is a negative effect of 
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proportional change in government spending on economic growth. Using econometric model1 

“Error Correction Model” (ECM) can express the relationship in a long run and adjustment in the 

short run. It first requires testing of the equilibrium relationship in the long run, the so called 

“cointegration test” between the time series data of government spending and economic growth. 

The operation consists of 3 steps: 1) augmented Dicky-Fuller unit root test, 2) Johansen cointegration 

test, and 3) estimation of ECM. The data for all variables are in year 1995-2004. The variables are: 

the economic growth (GRGDPt) and government spending. The data of economic growth variable 

are calculated based on the national product at stationary price of year 1988. The data were 

obtained from the Office of the National Economic and Social Development Board. The government 

spending comprises 6 variables. First, the total expenditure proportion on national product (TE_GDPt) 

is calculated based on the actual expenditure data from the Bank of Thailand (BOT). The data are 

adjusted for the 1988 base year price with consumer price index. Other expenditure variables are: 

the current expenditure proportion on total expenditure (GC_TEt), capital expenditure proportion 

on total expenditure (GK_TEt), defense expenditure proportion on total expenditure, (GD_TEt) 

education expenditure proportion on total expenditure (GE_TEt) and economic service expenditure 

proportion on total expenditure (GES_TEt). The data are also from BOT and adjusted with CPI for 

1988 base year price.

Augmented Dicky-Fuller Unit Root Test 

	 The null hypothesis is that a series contains a unit root (i.e. it is non-stationary) against the 

alternative of stationarity. The test is based on the auto-regression of differences:

(11)

	 In this paper, the above equation is used to base the formulation of 7 equations for the 7 

variables. The computer program will select an appropriate lag for the examination and calculate 

the MacKinnon (1996)2 one-sided p-values. It is expected that the data of all variables become 

stationary when they are in the first difference form.

1
 See details in Johnston and DiNardo (1996)

2
 MacKinnon (1996) derives a critical value from a large set of replications. The technique permits the calculation 

of Dickey-Fuller critical values for any sample size and for various specifications of regressions.
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Johansen Cointegration Test 

	 Here, the cointegration of 6 equations between the economic growth (GRGDPt) and other 

variables are examined for a long-run equilibrium relationship. The first-order autoregressive 

model can be shown as follows.

(12)

	 The behavior of  will depend on the properties of the  matrix. Let the eigenvalues 

and eigenvectors of the  matrix be:

(13)

	 Provided that the eigenvalues are distinct, the eigenvectors will be linearly independent 

and c will be nonsingular. Then,  Define a new vector of variables zt as:

(14)

	 The process of premultiplying Equation 14 using c-1 will give:

(15)

where  and, which  is a white noise vector. Thus,

(16)

(17)

	 Each z variable follows a separate AR(1) scheme and is eigenvalue. Each of them has 

modulus less than 1; is a random walk with drift, I(1), if the eigenvalue is 1; and is explosive if the 

eigenvalue exceeds 1 in numerical value. 

Estimation of Error Correction Model 

	 A proportion of the disequilibrium from one period is corrected in the next period. To 

illustrate this idea, let yt follows a p-th order vector autoregressive process for the  vector yt of 

I(1) series. In this paper, N=2. The following is an example model of economic growth variable and 

current expenditure proportion on national product variable:
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(18)

where ut is white noise. To express the regression in Equation 18 in an error correction model, 

rewrite it as:

(19)

where  is the difference operator. According to Granger’s representation theorem, the  matrix 

will be of less than full rank if the vector is cointegrated. The rank of this matrix will equal to a number 

of cointegrating vectors. When the cointegrating restrictions are imposed, Equation 19 becomes:

(20)

where the term  defines the disequilibrium errors at time t-1 and measures the adjustment 

made at t. The coefficient estimation which expresses disequilibrium should give a negative sign.

	 The procedure starts with determining an appropriate lag of each variable. Then, use 

statistical values, i.e. t-statistic, adjusted R-square and LM test to find the most appropriate equation 

to investigate a dynamic relationship. In this paper, six ECM models are developed. The model 

that represents a dynamic effect of actual expenditure proportion of national product on economic 

growth is shown as follows:

(21)

	 Dynamic effects of economic expenditures and functional expenditures on economic 

growth can be expressed as follows:

(22)

 (23)
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(24)

(25)

(26)

	 In each model, an adjustment of ECM indicates that the change of Thailand’s economic 

growth  would depend on a short-run change of government spending proportion. This 

reflects an “impact effect”. Meanwhile others would depend on the size of equilibrium loss in a long 

run (EC term). This indicates a “feedback effect”. When a change of government spending proportion 

causes a deviation of economic growth from a long-run equilibrium, a proportion of the disequilibrium 

from one period is corrected in the next period.

Results and Discussion

	 Table 1 shows the results of the stationarity test of time series data for all variables. It is 

found that that the Mackinnon p-values of all variables are more than 0.05; the null hypothesis 

 is accepted. It implies that the data are non-stationary.

Table 1 Results of augmented Dickey-Fuller test for unit root in level
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Table 1 (Continued​)

Note: 
1
 The variable TREND refers to time trend defined as follows: 1st quarter of year 1995 = 1, 2nd quarter of 

1995 = 2, 3rd quarter of 1995 = 3, 4th quarter of 1995 = 4,…, 3rd quarter of 2004 = 39.

	 Next, the data are adjusted in the 1st difference form and tested using the same method. 

It is found that the null hypothesis is rejected for all variables. It can be concluded that  is 

stationary or . The data for all variables have the range as I(1) (Table 2).

Table 2 Results of augmented Dickey-Fuller test for unit root in the 1st difference
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Table 2 (Continued​)

Note: 
1
 The variable TREND refers to time trend defined as follows: 1st quarter of year 1995 = 1, 2nd quarter of 

1995 = 2, 3rd quarter of 1995 = 3, 4th quarter of 1995 = 4,…, 3rd quarter of 2004 = 39.

	 Based on the Johansen cointegration test, it is revealed that all the types of government 

spending cointegrated with the economic growth variable with the level of statistical significance 

at 0.05 (Table 3).

Table 3 Results of Johansen cointegration test

Note: * (**) denotes rejection of the hypothesis at the 5% (1%) level
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	 The results of ECM estimation of 6 equations are shown in Table 4. The results show that 

all models can provide an appropriate economic interpretation for four reasons. First, the feedback 

effect (EC term) had a negative sign. It confirms that a proportion of the disequilibrium from one 

period is corrected in the next. Second, p-value of LM(1) test indicates no autocorrelation problem 

occurred in the estimation. Third, t-statistic values of most expenditure variables had statistical 

significance at the 0.05 level. Lastly, the values of adjusted R-squared were high. 

Table 4 Results of dynamic relationship between government spending and economic growth
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Table 4 (Continued​)

Note: Values in parentheses are t-statistic. *(**) denotes rejection of the hypothesis at the 5% (1%) level.

	 The result of the model in Equation 27 reassures that an increase in government spending 

proportion on national product gives a positive effect on Thailand’s economic growth. This is in 

accordance with the findings of Chokbrandansuk (1987) and Charenkittayawut (2001). On the 

other hand, Hsieh and Lai (1994) found no clear evidence in G7 countries as to whether government

spending enhances the growth according to the VAR model. Unsurprisingly, the impact of the current 

expenditure proportion variable had a negative sign, which implies that the current expenditure of 

the Thai government is unproductive. For the investment expenditure, it was found that the impact 

had a positive value, that is, the change of investment proportion of the Thai government caused 

an increase in the economic growth. It suggests that the government could extend the capital 

expenditure proportion. This finding is in accordance with Easterly and Rebelo (1993). However, 

Devarajan et al. (1996) report that the relationship between capital component of public expenditure 

and growth per capita is negative in the case of developing countries, which implies that excessive 

production expenditures could become unproductive.

	 The result of the ECM model shows a dynamic impact of proportion change in government 

spending for defense, education and economic service (see Equation 30, 31 and 32 in Table 4). 
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It is found that the expenditure proportion change for defense and economic service gave a 

positive impact on Thailand’s economic growth. However, the change of expenditure proportion 

for education gave a negative effect on growth. It implies that the government spending on education 

between 1995 and 2004 did not significantly produce an increase in productivity. This can be seen 

by persisting problems of educational quality which is deemed to be a main barrier to the development 

of human capital and thus economic growth. Fan et al. (2004) reported out that at the tertiary level, 

science and engineering programs were weak, and graduates failed to meet labor market standards. 

However, the report says that in the early 1990s, the Thai government began to address the issues 

of access and quality in secondary and higher education. With support from the World Bank, a 

number of programs were launched to improve the quality of science, mathematics and foreign 

language instruction in teacher education colleges and secondary schools.

Conclusion and Recommendation

	 The key issue here is to observe whether the Thai government spending on the three main 

development sectors, i.e. education, economic service and defense would affect the economic 

growth. The investigation draws conceptual guidance from the theoretical concept suggested by 

Devarajan et al. (1996). It is proposed that the productive and unproductive expenditure were 

production factors of the national product. The data are from 1995 to 2004, a period of increasing 

current expenditure proportion.

	 The error correction model is applied for the analysis. After adjusting the government 

spending variables and the economic growth variable to have a first difference form, all variables 

became stationary. In a long-run equilibrium, the proportion of government spending cointegrated 

with the economic growth. The increase the proportion of government spending to the national 

product significantly gave a positive effect on the change of economic growth. However, the 

increasing proportion of education expenditure did not contribute significantly to the accumulation 

of human capital. This study recommends that an increase of budget proportion on education in 

Thailand should also be allocated for improving the research and development. The findings of 

Jaroensathapornkul (2008), Fan and Pardey (1995), Fan and Rao (2003) and Fan et al. (2004) 

confirm that improving the R&D would be an important mechanism for enhancing economic growth 

in the long run. This would also support a proactive policy of Thailand’s creative economy regime. 
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Appendices

Appendix Table 1 Related literature in cases of Thailand

Authors

Chokbrandansuk 

(1987)

Sittitham (1996)

Charenkittayawut

(2001)

Warrarith 

(2003)

Boonyarakyotin

(2007)

Data time period

1970-1995

1977-1994

1989-1998 

1980-2002

1993-1997

Analytical methods

Single and

multiple linear

regression

Multiple linear

regression

Macro-econometric 

model

Granger’s causality 

test

Multiple linear

regression

Findings

Government spending had positive relationship with the 

gross product. The regional spending on education, public 

health and public service had positive effects on the GDP.

An increasing rate of expenditure budget on economy, 

community and society administration gave a positive 

effect on growth. This is in contrast to the expenditure 

budget on general administration.

Government spending increased the aggregate demand 

and GDP.

Budgets for buying goods and services, social service, 

economic service and goods and public service caused 

the changes of economic growth. The government could 

use expenditure budget as a tool to control over the 

economic system to attain an appropriate growth.

A budget proportion on national product had a negative 

relationship with an economic growth. The relationship 

between current expenditure proportion on national 

product and population growth was not statistically 

significant.
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Appendix Table 2 Related literature in cases of other countries

Authors

Easterly and

Rebelo (1993)

Hsieh and Lai

(1994)

Devarajan

et al. (1996)

M'Amanja and

Morrissey (2005)

Arpaia and

Turrini (2008)

Case countries and 

data time period

28 countries; 1970-

1988 G7 countries

(Canada, France,

Germany, Italy,

Japan, England 

and America)

43 developing

countries; 1970-1990

Kenya; 1964-2002

15 countries in EU; 

1970-2003

Analytical methods

Cross-section

regressions

Vector

autoregressive

analysis

Multiple linear

regression

Multivariate

cointegration and 

vector error

correction models

Panel unit root test 

and cointegration 

analysis

Findings

Capital expenditure on transportation and communication 

had relationship with economic growth.

Economic growth and government spending had dynamic 

relationship. However, there was no clear evidence 

whether government spending enhances the growth. 

Proportion of current expenditure on total expenditure 

positively affected the economic growth. This contrasts 

to the effect of capital expenditure. It indicates the over 

productive expenditure that could damage the economic 

system.

Government spending had a positive long-run effect on 

growth and per capita income.

The pooled mean group estimation shows a long-run 

and short-run relationship between government 

expenditure and potential output in EU countries.




