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Abstract: This study analyses the effects of gross capital formation, manufacturing output, 

and government consumption on economic growth from 1981-2017. We employ ARDL bound 

testing approach to consider the long run effects of the regressors on economic growth. Our 

findings, with error correction model, exhibit the positive long and short run relationship of 

all the regressors with economic growth. The results provide the significant of government 

consumption and gross capital formation affecting positively economic growth. Interestingly, 

manufacturing output is less significant in Colombia for short run analysis. The study 

provides the implications that Colombia as a developing country, needs to increase the 

capital stocks enhancing sectoral growth specially manufacturing sector for healthy 

economic growth. 

Keywords: gross capital formation, manufacturing output, government consumption, ARDL  

Introduction 

With its resource abundance (both natural and human resources), the economic growth has 

always remained uncertain in Colombia. The GDP growthremained 6.8% in 2007, increasing 

in 2011 to 7.3%, and has been found 1.9 percent in 2016. The uncertainty in economic 

growth of Colombia has been attributed to several factors, such as, changing price of oil, 

increasing value-added tax (VAT) and increasing interest rate by the central bank in order to 

control inflation (Luis E. Vallejo Zamudio, 2017). Similarly, the higher interest rate issued by 

Bank of the Republic affects industrial sector and trade. The manufacturing sector in 

Colombia accountedan annual growth for 7.8% in 2007 and 2.8% in 2016. The 

manufacturing sector has been declining since 1976 from 24 to12 in 2016 in percentage of 

gross domestic product.  
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The investments of Colombia are mainly based inoil and mining industries, foreign direct 

investment (commodity sector) andbroad-based investment. In addition, programs 

implemented by the government such as PIPE (“plan to promote productivity 

andemployment”)provide subsidies to mortgage interest ratesto helpthe country to 

growth(OECD (Organisation for Economic Co-operation and Development), 2015). 

However, Colombia‟s infrastructures and fixed assets impede economic growth smoothly. 

Gross capital formation formerly called domestic investment, measures contributions of 

better infrastructures and fixed assets in a country. A recent study by (Bal, Dash and 

Subhasish, 2016), demonstrated that better domestic investment contribute to positive 

economic growth in India. By focusing in the betterment of infrastructures and economic 

growth of Asian countries, also find positive results between both variables(Pradhan, Arvin 

and Norman, 2015).The weak transport infrastructure and gross capital formation of 

Colombia impede the flow of goods in domestic markets and also, thedevelopment 

manufacturing sector(Vallejo Zamudio, 2018) 

By following the literature on the impact of economic growth, (Bandara and Neil D. 

Karunaratne, 2013)prove that gross capital formation and manufacturing industries were 

found to have a positive impact in growth of Sri Lanka; however, due to political instability 

the factor productivity suffer a reversed during 1994. Taking in consideration the role of 

manufacturing on economic growth, (Szirmai and Verspagen, 2015)found moderate positive 

impact of manufacturing on economic growth in the period of 1950-2005 for a large sample 

of countries. 

Developing countries having positive participation on manufacturing, have an improvement 

in their GDP per capita. A decreasing participation of economic growth shares is found on 

agriculture sector(Szirmai and Verspagen, 2015). Developing countries increasing their per 

capita incomes, also experience growth on manufacturing sector. Thus, economic growth 

increases income and with the increased-on incomes, consumption expenditures increases 

too.  

By focusing in consumption, a recent study by (Odhiambo, 2015) considers government 

expenditures to have an effect in economic growth. The findings show that economic growth 

causes government expenditure in the long run, and a bidirectional effect in the short run of 

both variables. 

In our study, we estimate Colombia‟s economic growth by considering gross capital 

formation, manufacturing output, and government expenditures. By assessing our model with 

autoregressive distributed lag (ARDL) developed by (Pesaran, Shin and Smith, 2001), we 
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estimate the impact of macroeconomic indicators on economic growth in long and short run 

in Colombia. 

The structure of this article is as follows. Section 2, explains the data description and present 

the methodology; section 3 show the results and discussion; section 4 provides our 

conclusion; section 5 presents an appendix, and section 6 have the references.  

 

2.1 Data description 

For our study, we have considered the variables GDP per capita (GPC), gross capital 

formation (GCF), government consumption (CON) and manufacturing output (MAN) 

corresponding to a period 1981-2017. Thevariables are measured in US dollars constant 

2010taken from World Development Indicators.We further have taken logs of each variable. 

The standard deviation of the variables is explained in table 1.Further details and description 

of variables are presented in the appendix in table A1. 

Table 1: 

     Variable Obs. Mean Std.Dev. Min Max 

GPC 37 8.5309 0.2197 8.2246 8.9374 

GCF 37 24.2558 0.5859 23.4679 25.2026 

CON 37 25.7901 0.3813 25.2136 26.4393 

MAN 37 24.1052 0.3049 23.5865 24.5662 

 

2.2. Methodology 

We employ the model of autoregressive distributed lag (ARDL) bound testing method 

developed by Pesaran et al. (2001). This model is suitable for our study because we can 

calculatethe short and long run impact ofeconomic growth in Colombia. In addition, the 

model is able to estimate the mixed stationary at I(0) and I(1). 

Considering that ARDL applies the cointegration among variables, the null hypothesis can be 

rejected or accepted. When the values range between the upper and lower limits f-statistics, 

the results of our study are inconclusive. Hence, we follow the upper and lower critical values 

of Narayan (2005) to further estimate ARDL. The null and alternative hypothesis are: 

) and ( ) respectively.  

The ARDL estimation with Unrestricted Error Correction Model (UECM) is: 
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For ∆ the first difference operator; ω, δ, ɸ are the coefficients for GCF, CON and MAN;  is 

the error term; and f, g, h is the lag length selected by Akaike Information Criteria (AIC). In 

addition to our model, we run the Durbin Watson (DW) test and Lagrange Multiplier (LM) 

test both for autocorrelation, and white test for heteroskedasticity.  

 

3. Results and Discussion 

3.1. Unit root analysis 

We first employ the augmented Dickey–Fuller (ADF) test for estimating the level of 

stationarity in the long and short run between the variables. If the variables included in the 

regression are stationary at second difference, we cannot apply ARDL. In Table 2, the ADF 

test in the columns of I(0) at level and I(1) at the first difference shows that the variables are 

stationary at the first difference. Hence, this is the first step for estimating ARDL. Next, in 

table 3we present the variables in order of integration, where we can observe a mixed result 

of integration. The results found GPC stationary at I(1) and the rest of variables, GCF, CON, 

and MAN are found stationary at the first difference I(0). The results are found to be mixed 

and able to further estimate ARDL.  

 

Table 2: (ADFtest) 

       Variable  I (0) At level     I (1) At first Difference 

 

Without Trend With Trend Without Trend With Trend 

  

Z-

Value 

P-

Value 

Z-

Value 

P-

Value 

Z-

Value 

P-

Value 

Z-

Value 

P-

Value 

dgpc -3.307 0.015 -3.248 0.075 -5.981 0.000 -5.992 0.000 

dmanu -3.117 0.025 -3.055 0.117 -7.201 0.000 -7.084 0.000 

dgcf -3.617 0.005 -3.603 0.030 -5.666 0.000 -5.579 0.000 

dcons -3.51 0.008 -3.469 0.043 -5.815 0.000 -5.812 0.000 

 

Table 3 

 Variable  Integration 

dgpc I(1) 

dmanu I(1) 

dgcf I(0) 

dcons I(0) 
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3.2. Bound testing results 

Following the steps for ARDL estimation, we considered the cointegration of the variables. 

We estimate f-statistics by employing bound testing. In table 4, the results show f-statistics at 

21.065, a number above the critical values. The upper and lower bound testing values are in 

accordance with Pesaran et al. (2001) and (Narayan, 2005). With these results we can 

confirm the existence of cointegration among the variables and proceed with ARDL 

estimation. 

 

Table 4: Bound test for Co-integration   

Test Statistics   Values 

F-Statistics 

 

59.394 

CV Bounds 

  

 

Significance I(0) Bound 

I(1) 

Bound 

 

10% 2.72 3.77 

 

5% 3.23 4.35 

 

2.50% 3.69 4.89 

  1% 4.29 5.61 

 

3.3. ARDL Estimation 

Taking in consideration previous tests, we confirm that the considered variables are 

appropriate for estimating ARDL in long run and short run. The results are shown in table 

5.The bound testing approach show that all the considered variables in our study are positive 

and significant in long and short run. The results indicate government consumption, 

manufacturing output, and gross capital formation are having a positive effect in the 

economic growth of Colombia. A denoted result is on consumption. For manufacturing 

output, the value in the short run is significant in t-2. For gross capital formation, the 

significance is less that other variables, but still have an effect on economic growth. The 

ECM is corrected at 98%. We also conducted the Lagrange Multiplier (LM) and Durbin-

Watson (DW) tests to find out heteroskedasticity and serial correlations between the 

variables. The results exhibit non-rejection of null hypothesis.  

 

Table 5: ARDL long run and short run dynamics 

Dependent Variable: Economic Growth 

 

Coeff(SE) Tstat(Prob) 

Long run analysis (1,2,0,0) 
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dmanu 0.15** 2.84 

 

(0.051)  (0.008)  

dcons 0.66*** 7.33 

 

(0.091)  (0.000)  

dgcf 0.05** 3.30 

 

(0.016)  (0.003)  

Short run analysis (1,2,0,0) 

  dgpc 0.02 0.25 

 

(0.081)  (0.807)  

dmanu 0.01 0.28 

 

(0.032)  (0.785)  

dmanu (t-1) 0.05 1.66 

 

(0.031)  (0.109)  

dmanu (t-2) 0.08* 2.72 

 

(0.031)  (0.011)  

dcons 0.65*** 5.87 

 

(0.111)  (0.000)  

dgcf 0.051**  3.760  

 

(0.014)  (0.001)  

ECM (t-1) -0.98*** -12.15 

 

(0.081)  (0.000)  

 _cons 0.00 -0.81 

 

(0.003)  (0.424)  

N. 35 35 

R-sq. 0.87 0.87 

Diagnostic Tests Value Prob. 

DW-Statistics 1.495947 

 LM-Statistics (bgodfreyProb) 2.512 0.113 

Heteroscedasticity  29.48 0.3378 

All variables are taken with log values. 

 

 

3.4. Discussion 

The study provides ARDL estimation in short and long run relationship between government 

consumption, gross capital formation and manufacturing output with economic growth.The 

results show that all three variables have short and long run relationship with economic 

growth of Colombia. Consumption of government and gross capital formation are found with 

positive sign in both long and short run. Though manufacturing output also has a positive 

relation, but is not found very significant. Which indicates that though the industries in 

Colombia the real output decreases and isnot efficient enough to contribute significantly to 
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economic growth. It further implies that with the inclined domestic growth of Colombia in 

recent decades has improved the economic growth of the country but the manufacturing (e.g. 

oil industry) has not efficiently contributed to economic growth. Gross capital formation is 

considered as an important factorin many developing countries and with the rise better 

infrastructures and logistics systems, it is highly likely to have positive impacts on exports 

and henceforth, leading to economic growth. Consumption has a positive effect because 

increases the aggregate demand that leads to an increase in GDP. The result of consumption 

implies that income in Colombia is increasing and population are having more money to 

spend. Programs implemented by the government such as PIPE (“plan to promote 

productivity andemployment”) by providing subsidies to mortgage interest rates to are 

supporting the are country to growth from the consumption perspective. And monetary 

policies of the central bank (Bank of the Republic) controlling the inflation are also 

supporting the positive effect of economic growth in Colombia.

By understanding the results, it shows the efficiency of the consumptionplaying a major 

contribution in economic growth of Colombia. Thus, the country is showed to be consumer-

based economy. Our findings partially coincide with (Mesquita Moreira, 2013)which 

provides that increase in investmentproductivity increased the investment onexports in recent 

decades. Whereas, the improvement in GDP growth increases the government 

consumption(Odhiambo, 2015).  

 

4. Conclusion 

We conclude thatall variables considered in our study have a positive impact in the economic 

growth of Colombia. But the significance may vary according to the period of time (short and 

long run). By considering an ARDL approach the variables government consumption, 

manufacturing output and gross capital formationhavesignificantlyaffected economic growth 

in Colombia.  

The results provide that government consumption and gross capital formationplays an 

important role in Colombia‟s economic growth. With the improvement in economic growth, 

the study finds the relatively less significant long and short run relationship of manufacturing 

whereas, the probability of gross capital formation and government consumption support 

economic development. This implies that policy makers should focus on formation of capital 

stocks increasing manufacturing growth within the country enhancing the efficiency of 

sectoral growth contributing economic growth effectively.  
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5. Appendix 

Table A1: Description of variables 

Abbreviation Description Measure Source 

dgpc GDP per capita (constant 

2010 US$) 

It is the value of gross domestic 

product divided by midyear 

population. 

WDI 

dmanu 

 

Manufacturing, value added 

(constant 2010 US$) 

Manufacturing refers to those 

activities based on the production 

of the industrial sector. They can 

produce consumption or 

investment in a country. The 

values of manufacturing are based 

in the International Standard 

Industrial Classification (ISIC) 

division of 15-37. 

WDI 

dgcf Gross Capital Formation 

(constant 2010 US$) 

Formerly called domestic 

investment. Gross capital 

formation consists in all 

additional expenditures of a 

country in their fixed assets. 

Gross Capital Formation are those 

improvement in roads, buildings, 

hospitals, schools, offices, among 

others referred to fixed asset of a 

country.  

WDI 

dcons Final Consumption 

Expenditure (constant 2010 

US$) 

Consumption consists in the sum 

of expenditures created by 

government and household. The 

consumption is based in goods 

and services. 

WDI 
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