
      Working Paper 

 

Testing the Export-Led Growth Hypothesis: An Application of the ARDL 

Bounds Test Approach – Evidence from Jamaica and Selected Latin 

American and Caribbean Countries 

Donya Brown1 

Research and Economic Programming Division 

Bank of Jamaica 

                                                          October 2015 

 

This paper examines the validity of the Export-Led Growth (ELG) hypothesis in the context of the 

Jamaican economy, among other selected Latin American and Caribbean Countries. The model uses 

quarterly and annual time series data from March 1997 to December 2014 for Jamaica only while annual 

data (1980 – 2014) was used for other countries in the region, respectively. The autoregressive distributive 

lag (ARDL) bounds testing approach is applied to investigate whether a long run and short run relationship 

exist between exports and real GDP (total value added). The paper finds that there is evidence to support 

export-led growth hypothesis for Jamaica in the long run while the short run evidence is limited on a 

quarterly basis. The paper also reveals that imports plays no significant role in exports in the long-run and 

vice versa. The paper also established that the export-led growth strategy has evolved overtime based on 

the change in the trade coefficients over different time horizons; a more recent time horizon suggest that 

Jamaica has become more export-led relative to earlier years which provokes export-oriented and export 

diversification policy implication for the Jamaican economy. The paper shows that with the 

implementation of growth-enhancing structural reforms under the IMF-EFF programme to promote a 

competitive economic environment, Jamaica could stand to bolster demand and attain real economic 

growth through the export-led growth model while incorporating import substitution policies to benefit 

from this growth in the long run. Interestingly, Barbados, Guyana and Jamaica showed a cointegrating 

relationship between GDP and trade factors, however the short run impact from these trade factors were 

highly significant for Jamaica on an annual basis. 
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1. INTRODUCTION 

 

The performance of countries pursuing the Export-Led Growth (ELG) strategy is well documented 

in several comparative studies which support the hypothesis Little et al. (1970), Balassa et al 

(1982), Chenery et al (1986), Syrquin (1986), Riaz (2010). While other studies have disprove this 

hypothesis of exports leading to sustainable and rapid economic growth, Dreger and Herzer (2011) 

Ahmad and Kwan, (1991), Dodaro (1993), Oxley (1993), Yaghmaian (1994).However, empirical 

research on export-led growth in Jamaica is almost non-existent, even though they are numerous 

qualitative literature, articles and even policy documents which supports the notion that Jamaica 

should use the ELG model to induce growth in the economy (Harris (2010), PSOJ (2009), Williams 

(2014)). Notwithstanding this perception, there is also an argument that the import content of 

goods produced in Jamaica is significantly high which undermines the ELG strategy. 

It is widely accepted among economists, government authorities and policy makers that achieving 

sustainable domestic growth in Jamaica is of paramount importance. This is especially important 

in the context of the Jamaica’s four-year Extended Fund Facility with the IMF which focuses on 

strengthening competitiveness and improving the trade balance as well as induce higher levels of 

productivity.  Additionally, PSOJ (2009) export policy document, recommended response is to 

pursue export-led growth hypothesis (ELGH) which postulates that growth in exported 

commodities can be one of the main driver of growth in the economy. Studies have shown 

developing countries that undergo ELG industrialization have achieved higher growth rates, 

increasing trade shares in gross domestic product (GDP) and accelerated total factor productivity 

growth levels. It is in this context that this strategy is viewed as the best suited approach to solve 

Jamaica’s stagnant growth, high debt levels, among other Latin American and Caribbean countries. 

While, it is generally accepted that exports will have a positive impact on growth, it is imperative 

to ascertain not just the theoretical relationship but to investigate the multiplier effect that can be 

derived from this growth factor. Most importantly, it is noted that the ELG model implies that 

exports can lead a stream of spillover effects in every sectors of an economy, boosting real GDP. 

Based on this theory and the underlying structural reforms of the IMF for Jamaica and other 

developing countries, this paper investigates the validity of such a model in the context of regional 

economies, including Jamaica. To the author’s knowledge, this is the first empirical work done to 

assess the ELG model in Jamaica using ARDL Bounds Test. 
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Theorist and policy-makers of developing and emerging economies have resorted to using the 

hypothesis of export-led growth as the main solution to drive growth in their economies. Although 

various influential policy makers have aligned themselves with the notion that Jamaica is an 

export-led growth economy, the existence of empirical analysis of this hypothesis is lacking. Given 

the aforementioned, the paper attempts to answer the following questions: 1) To what extent is 

Jamaica’s growth export-led? and how comparable are these results to other Latin American and 

Caribbean Countries; 2) Is export-led growth a long run or short run phenomenon?; 3) What is the 

feedback or importance from imports to exports?; 4) How stable are the trade coefficients over 

different time horizons (i.e. how coefficients have evolved over different time horizons)? 5) What 

are the necessary export policy action to be undertaken? This paper attempts to test the export-led 

growth hypothesis relationship using an autoregressive distributed lag (ARDL) bounds test 

approach. 

The research paper is structured so that the next section presents a synopsis of the theoretical 

framework dealing with underlying theories of export growth and the evolution of the model 

overtime (Section 2). The remaining sections are organized to describe the data selected and the 

empirical methodology (Section 3), report the results from testing the data (Section 4) and the 

conclusion (Section 5).  

2. THEORETICAL FRAMEWORK 

 

 

Feder Model 

The basic export-led growth hypothesis posits that the key aspect in the process of fast but 

sustainable economic growth is boosting the level of exported commodities in an economy. The 

standard export-led growth model was first formalized by Feder (1982), where it was postulated 

that exports have a positive effect on GDP growth due to the technological spill-overs and the 

higher level of factor productivity derived from the exportable sector relative to the non-exportable 

sector. Feder (1982) posits that marginal productivity is unequal between the sectors, thereby 

developing an external effect term for the non-export sector. 

 

Under the neoclassical assumption and properties of the production function, the Feder Model 

divides the economy into two distinct sectors: exportable (X) and non-exportable (N). 
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𝑁 = 𝐹(𝐾𝑖 , 𝐿𝑖  𝑥)                                                                                 (1) 

𝑋 = 𝐺(𝐾𝑖,  𝐿𝑖 )                                                                                                (2) 

 

Where 𝑁 denotes the output in the domestic non-export sector and 𝑋 is the output produced in the 

domestic export sector. 𝐾𝑖 , 𝐿𝑖  with 𝑖 = 𝑁, 𝑋 represents the  quantity of capital and labour used in 

each sector. The inclusion of the 𝑥 term in the non-exportable production function best captures 

the external effect of factor productivity being higher in the exportable sector in comparison to the 

non-exportable sector. Under the assumption that there is unequal marginal productivity between 

sectors, the following condition is represented by 

𝐺𝐾
𝐹𝐾
=
𝐺𝐿
𝐹𝐿
= 1 + 𝛾                                                                                             (3) 

Where 𝐺𝐿 , 𝐹𝐿 , 𝐺𝑘, 𝐹𝑘 represent the marginal productivities of labour and capital in each sector, 

respectively. 𝛾 denotes a positive constant which determines the extent in which factor 

productivity in the exportable sector outweighs that in the non-exportable sector. In the Feder 

Model for export-led growth, total output is the sum of the production in both exportable (X) and 

non-exportable sector (N), consequently deriving the aggregate GDP growth equation. 

�̇�

𝑌
= 𝛼

𝐼

𝑌
+ 𝛽

�̇�

𝐿
+ [𝐹𝑋 +

𝛾
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                                                                     (4) 

Where  
𝐼

𝑌
 is the investment-output ratio, 

�̇�

𝐿
  represents the growth rate of employment and 

𝑋

𝑌
  denotes 

the export-output ratio. The marginal product of capital and labour for non-exportable sector are 

denoted by  𝛼, 𝛽 respectively. The inclusion of export growth rates in equation (4) distinguishes 

this model from the standard neoclassical growth models. Therefore exports are considered an 

independent factor that drives the rate of growth of output beyond the typical capital and labour 

inputs, especially on the basis of the intersectoral spillover and productivity differentials exports 

contributes to the model. This argument is also supported by Grossman and Helpman (1991), 

which states that exports can provide foreign exchange to finance imports, leading to cross-border 

knowledge spillovers in the long run. The impact of exports, also increases productivity by 

concentrating investment in the most efficient sectors of an economy, thereby capitalizing on the 

countries comparative advantage (Kunst and Marin, 1989). In addition, an export-led economy 

combines the international market with the domestic market facilitating larger-scale operations 

than the domestic market alone (Helpman and Krugman, 1985). 
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The export-led growth hypothesis provides an insightful guide in identifying the variables for this 

paper based on the determinants of Jamaica’s economic growth. The simple model hypothesizes 

that Jamaica’s economic output is a function of trade factors. In the usual notation, the functional 

relationship can be written as follows: 

General Model 

𝑢𝑠$𝑔 = 𝑓 (𝑥,𝑚) 

 
The long run relationship is estimated using the following econometric model: 

                                            𝑢𝑠$𝑔𝑡= 𝜑1 +𝜔1𝑥𝑡 +𝜔2𝑚𝑡 + 휀1𝑡…………………(1) 

                                           𝑥𝑡=  𝜑2 +𝜔3𝑢𝑠$𝑔𝑡 +𝜔4𝑚𝑡 + 휀2𝑡…………………(2) 

                                           𝑚𝑡= 𝜑3 +𝜔5𝑢𝑠$𝑔𝑡 +𝜔6𝑥𝑡 + 휀3𝑡…………..……...(3) 

where 𝑢𝑠$𝑔 represents the 2007-constant US dollar value of GDP, 𝑥 denotes the total value of 

exported goods and services in U.S. dollars and  𝑚 stands for total imported goods and services in 

U.S dollars. 𝜑𝑗 for  j= 1….3 and denotes the intercept for each equation, while 𝜔𝑝 for p=1…6 are 

the slope coefficients of each variable contained in the model. The variable 휀𝑠𝑡 is an error term that 

contains random disturbances. In implementing the ARDL bounds testing procedure, the error 

correction models are developed which corresponds to equations 1 to 3 above:  

General Formulation of the  unrestricted ECM and Test of Autocorrelation 

∆𝑢𝑠$𝑔𝑡= 𝛽1 + ∑ 𝜏𝑖
𝑝
𝑖=1 ∆𝑢𝑠$𝑔𝑡−𝑖 + ∑ 𝛼𝑖

𝑝
𝑖=1 ∆𝑥𝑡−𝑖 + ∑ 𝛿𝑖

𝑝
𝑖=1 ∆𝑚𝑡−𝑖 + 𝜗1𝑢𝑠$𝑔𝑡−1 + 𝜗2𝑥𝑡−1 + 𝜗3𝑚𝑡−1 + 𝑢1𝑡 …… (4) 

∆𝑥𝑡= 𝛽1 + ∑ 𝜏𝑖
𝑝
𝑖=1 ∆𝑢𝑠$𝑔𝑡−𝑖 + ∑ 𝛼𝑖

𝑝
𝑖=1 ∆𝑥𝑡−𝑖 + ∑ 𝛿𝑖

𝑝
𝑖=1 ∆𝑚𝑡−𝑖 + 𝜗1𝑥𝑡−1 ++𝜗2𝑢𝑠$𝑔𝑡−1 + 𝜗3𝑚𝑡−1 + 𝑢2𝑡 ……... (5) 

∆𝑚𝑡= 𝛽1 +∑ 𝜏𝑖
𝑝
𝑖=1 ∆𝑢𝑠$𝑔𝑡−𝑖 + ∑ 𝛼𝑖

𝑝
𝑖=1 ∆𝑥𝑡−𝑖 + ∑ 𝛿𝑖

𝑝
𝑖=1 ∆𝑚𝑡−𝑖 + 𝜗1𝑚𝑡−1 + 𝜗2𝑢𝑠$𝑔𝑡−1 + 𝜗3𝑥𝑡−1 + 𝑢3𝑡 ……. …(6) 

where the first differenced operator is denoted by ∆ and 𝜏𝑖, 𝛼𝑖 and 𝛿𝑖 for i = 1…3 signifies the 

coefficients on the differenced lagged regressors GDP, exports and imports, respectively. the 

coefficients on the lagged levels of the variables in the model are represented by    𝜗𝑖 for i = 1….3 

and 𝑢𝑖 (i= 1…3) represents the idiosyncratic error terms. Finally, 𝑝 signifies the maximum lag length 

which is chosen based on the lag length criteria selected.  
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3. EMPIRICAL METHODOLOGY 

 

3.1 Data and Econometric Methodology 

 

The long run relationship and dynamic interactions between the trade factors and economic growth 

are empirically investigated using quarterly data series, similar to the data frequency used by 

Shahbaz et al.  (2011) and Akmal et al. (2009). Data for GDP, exports and imports were retrieved 

from the Statistical Institute of Jamaica (STATIN) quarterly reports and converted to U.S. dollar 

values using Bank of Jamaica (BOJ) estimates of   weighted average selling rate of the Jamaica 

Dollar vis-á-vis the US dollar. The time series extends from the March 1997 quarter to the 

December 2014 quarter as shown in Figure I. One of the main obstacle for this research is the 

sample size of the datasets, especially in the case where the earliest quarterly data for total value 

added (GDP) starts at March 1996 quarter, a longer historic series would have allowed the model 

to capture the pre-liberalization stages in trade which could have been compared to the post-

liberalization growth effects through the ELG model. Nevertheless the authenticity, methodology 

and accuracy of the data provides an equally competent analysis of the impact of Export-Led 

Growth in the context of the Jamaican economy. Further to this analysis, Figure I shows that 

growth in the economy has been declining steadily. The trend in the growth reflects stable growth 

in the local currency impacted by an upward trend in the exchange rate, thereby resulting in an 

overall decline in U.S. dollar value of Real GDP over the sample period. It is also noted that the 

trade balance is negative over the sample period which implies that Jamaica is a net importer. 

Figure I. Jamaica’s output, exports and import (in logarithm).  

 

                                                        Source: BOJ and STATIN        
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Econometric Methodology  

In executing the ARDL Bounds Tests, a series of process must be carried out.The process requires 

determining the stationarity of the variables contained in model using the Augmented Dicker Fuller 

(ADF) and/or Kwiatkowski–Phillips–Schmidt–Shin (KPSS) Test. These tests can be used to check 

that none of the series are second differenced i.e. I(2), otherwise such data would invalidate the 

ARDL Bound Test Methodology. Then an unrestricted error correction model (ECM) is formulated 

and the appropriate lag structure is determined using using either the Schwartz Bayesian Information 

Criterion (SBIC) and/or Akaike Information Criterion (AIC)2.A crucial assumption in the ARDL 

Bound testing methodology is that the errors of the unrestricted ECM are serially independent since 

this result influences the maximum lag for the parameters in the model. Additionally, the unrestricted 

ECM must be dynamically stable based on its autoregressive structure, after which the Bounds Test3 

is performed to determine the existence of a long-run relationship between variables. If the variables 

are cointegrated, the long-run relationship is estimated. The results from this long-run relationship 

is then uses to measure the long-run equilibrating relationship and the short-run dynamics between 

the variables. 

The development of the ARDL bound testing model by Pesaran and Shin (1999) and Pesaran et al. 

(2001) provides numerous advantages in the context of analyzing the hypothesis of export-led 

growth for developing countries. This method of analysis is quite efficient for small sample sizes 

relative to the Johansen cointegration technique which requires a large sample size for any inference 

to be valid. The ARDL bounds tests provides a less tedious process in ascertaining the long run and 

short run dynamics between the variables under investigation relative to multivariate cointegration 

techniques. In particular, the bounds test allows the cointegrating relationship to be determined using 

OLS regression once the specified lag-length of the model is assimilated. The method is particularly 

dynamic rather than restrictive, this is indicative of  comparing the Johansen test which uses only 

non-stationary I(1) series for analysis, in contrast to the bounds test methodology which is able to 

provide a simple univariate framework with regressors that are either stationary I(0) and/or non-

                                                           
2 The Schwartz Bayesian Information Criterion (SBIC) and Akaike Information Criterion (AIC) are two main lag length criteria popularly used to 

select the maximum lag length in autoregressive models. The Akaike Information Criterion (AIC) is used in this paper to determine the order 
of the ARDL model in this case the lag length criteria chosen was one (1). The AIC tends to be less parsimonious than SBIC and predicts a 
larger number of lags on average given a relatively small sample size (Swanson et. al (2010)).  

 
3 The Wald tests is used as a part of the bounds testing procedure to obtain the F-statistic, joint significance of the coefficients of the lagged 

levels for cointegration. The null hypothesis declares that the coefficients on the lagged levels are equal such that no long run relationship 
exist among real GDP and trade factors, against the alternative hypothesis that long run relationship exist among real GDP and trade factors. 
This bounds test procedure provides the upper and lower bound critical values, where the upper bound critical values assume all variables are 
integrated of order one I(1) relative to the lower bound critical values that assume that all variables are stationary I(0). 
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stationary I(1). Furthermore, unlike typical application of Johansen cointegration technique, the long 

run relationship can be established irrespective of the time series properties of the variables in the 

model. The ARDL bounds testing approach provides valid t, F-tests and unbiased long run estimates 

even when some of the regressors in the model are endogenous especially in the case of fundamental 

macroeconomic variables.  

4. DIAGNOSTIC TESTING AND EMPIRICAL RESULTS  

4.1   Seasonality Adjustment Diagnostics 

 

  The variables in the model were inspected for any seasonal component by plotting a seasonal graph of the 

variable in log-linear form and found seasonality4 (see Figure II-A). The model was adjusted for seasonality 

using the X12-ARIMA and the residuals were checked using regARIMA model specification5 (see Figure 

II-B). 

  Figure II: illustrates Seasonality Adjustment for the variables in the Model 

 

                                                           
4 The seasonal plot is used to investigate whether there was any seasonal component in the model. When quarterly data fluctuates on different 

levels (indicated by the red line), this suggest that there is in fact seasonal effects contained in the series. 
5 Adjusting the model for seasonality offers a complementary view on the current developments of the macroeconomic series allowing for 

comparisons between quarterly data without the influence of seasonal and calendar effects. 

 

     

  Figure. A: Not Seasonally Adjusted                    Figure. B: Seasonally Adjusted X12-ARIMA  
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4.2    Unit Root Test 

 

The series are tested to determine the stationarity of the regressors used in the model. The objective 

of this diagnostic test is to establish the order of integration and to determine whether the series had 

a stationary trend6. The augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) tests are used to 

determine whether the variables follow a non-stationary trend and are in fact integrated of the order 

one or zero.  The null hypothesis for both test is that the series contains a unit root (i.e. non-

stationary) and the alternative is that the series does not contain a unit root (i.e. the series is generated 

by a stationary process). In this case, if the unit root is existent on level of the series in the model, 

the variables are first-difference to correct for the evidence or existence of unit roots. The Unit Root 

diagnostic test is presented in Table 1.0 and Table 2.0 below:  

                                                                      Time period (March 1997 – December 2014) 

  

 

The augmented Dicky-Fuller (ADF) and Phillips-Perron (PP) unit roots tests of the variables in 

levels, provides strong evidence that all the time series are non-stationary7. To correct for non-

stationarity of the variables under scrutiny, the ADF and PP tests was applied to the first difference 

of the respective variables in the model. The results indicate that both ADF and PP tests strongly 

                                                           
6 This step is particularly relevant since under the ARDL Bounds testing methodology of Pesaran and Shin (1999) and Persaran et al. (2001), the 

variables used in  the model must be integrated of order zero (I(0)) and/or one (I(1)). Variables integrated of order two (I(2)) will invalidate this 
methodology. 

7 The results of the unit roots in levels indicated that the computed t-statistics are greater than the t-critical values thus implying that we fail to 

reject the null hypotheses that real GDP, exports and imports have a unit root and a stochastic trend, respectively (see Table 1.0 and Figure C). 

Table 1.0    Seasonally adjusted (sa) variables in levels (transformed into natural logarithm)  

 ADFa PPa Remark: 
Order of 

Integration 

Real GDP in US$ (lus$g_sa) -3.1695 -2.5812 I(1) 

Exports of Goods and Services in US$ value (lx_sa) -2.4023 -2.1496 I(1) 

Imports of Goods and Services in US$ value (lm_sa) -2.0837 -2.0301 I(1) 

Table 2.0     Seasonally adjusted (sa) variables in first differences (rates of growth)  

 ADFb 

 

PPb Remark: 
Order of 

Integration 

Real GDP in US$ (dlus$g_sa) -3.9142*** -5.2697*** I(1) 

Exports of Goods and Services in US$ value (dlx_sa) -4.7935*** -8.7466*** I(1) 

Imports of Goods and Services in US$ value (dlm_sa) -4.9912*** -7.5148*** I(1) 

Note:  Three (3) lags were included in both unit roots tests. 
           a specifies that the tests included an intercept and a linear tend. 
          b specifies that the tests included an intercept and no linear trend. 
          *, **, ***  denotes the 10%, 5% and 1% level of significance, respectively. 
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rejects the null hypothesis of a unit root at the 1 per cent level of significance (see Table 2.0 and 

Figure D). These results provides a good rationale for the use of the ARDL methodology. 

 

                    

 

Given that the above results, the ARDL model is used to derive the long and short run dynamics 

between regressors. All the variables were transformed into natural logarithm and dummy variables 

were included to account for any anomaly observed in the stationary trend of the regressors (see 

Figure D). 

4.3     General Formulation of the restricted ECM and Test of Autocorrelation 

Assuming that the bounds test conclusion supports a cointegrating relationship, the long-run 

equilibrium between the variables can therefore be meaningfully estimated using the following 

equation. 

𝑌𝑡 = 𝛼0 + 𝛼1𝑋𝑝𝑡 + 𝑍𝑡 

 The restricted Error Correction Model (ECM) will take the form: 

                ∆𝑌𝑡 = 𝛽0 + ∑𝛽𝑖∆𝑌𝑡−𝑖 + ∑𝜃𝑗∆𝑋𝑝𝑡−𝑗⏞              +

𝑠ℎ𝑜𝑟𝑡 𝑟𝑢𝑛 𝑒𝑓𝑓𝑒𝑐𝑡𝑠

𝜑𝑍𝑡−1⏞  
𝑙𝑜𝑛𝑔 𝑟𝑢𝑛 𝑒𝑓𝑓𝑒𝑐𝑡

+ ∝0 𝐷𝑡 + 휀𝑡 ……….. (7) 

 

where: 

                     𝑍𝑡−1 = 𝑌𝑡−1 − 𝛼0 − 𝛼1𝑋𝑝𝑡−1 
 

 

therefore 𝑌𝑡 signifies the vector of regressands and 𝑋𝑝𝑡 represents the vector of regressors being 

investigated. 𝐷𝑡 denotes the vector of dummy variables which may impact the stability of the residuals 
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in the model while 𝑍𝑡 and 휀𝑡 are error terms for the respective equations. These include the drought 

period of September 2014 quarter, the global financial crisis of the fiscal year 2008/2009 (which 

includes all the relevant quarters of that period) as well as the impact of a trend component. The error 

correction term (ECT) is denoted by  𝜑𝑍𝑡−1 which captures the speed of adjustment in the model due 

to any short-run disequilibrium by examining the sign and the statistical significance of the ECT. The 

coefficient 𝜑  on the ECT (𝑍𝑡−1) links the long run equilibrium implied by the cointegration 

relationship with short-run adjustment to shocks that will impact the steady state of the model. In 

summary, equation (7) includes the same lagged levels as a traditional ECM, however the coefficients 

of these lagged levels are unconstrained or unrestricted. Subsequently, the appropriate lag structure 

for the models are selected using the Akaike Information Criterion (AIC). The number of lags was 

determined from the AIC value of iterative estimation of varying lag structure (that is, from 1 to 8). 

From the lag test, the data revealed that one (1) lag is needed (see Lag Length Results in Appendix A). 

Test of Serial Independence of the Model Errors: 

Further diagnostic testing is carried out on the equation (7) to determine whether the autoregressive 

model needs to be corrected for any autocorrelation present. In particular, it is critical to determine 

whether the residuals of the ELG model are white noise and they follow a process that shows no serial 

correlation of the errors (i.e. homoscedastic). Based on the Portmanteau Test for Autocorrelation4, we 

fail to reject the null and conclude that there is evidence to suggest there is no residual autocorrelation 

up to the 4th lag at the 1 per cent level of significance as shown in Table 3.0. 

 
Table 3.0: VAR Residual Portmanteau Tests for Autocorrelations  

Null Hypothesis: no residual autocorrelations up to lag h  

      

      Lags Q-Stat Prob. Adj Q-Stat Prob. df 

      

      1  0.019069 NA*  0.019372 NA* NA* 

2  0.154301  0.6945  0.158966  0.6901 1 

3  2.199998  0.3329  2.305271  0.3158 2 

4  2.346891  0.5036  2.461957  0.4822 3 

      

      

 *The test is valid only for lags larger than the VAR lag order. 

 *df is degrees of freedom for (approximate) chi-square distribution 
 *df and probability may not be valid for models with exogenous variables 

                                                           
4  The null hypothesis of this test states ‘no residual autocorrelation up to lag h’, and the alternative hypothesis, states otherwise, 

the model passed the white noise test. 
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4.4    Dynamic Stability Test 

 

Similar to Al-Assaf (2014) paper, a structural stability test for parameter constancy is carried out to 

ascertain the best fit ARDL model using recursive estimates of the cumulative sum of recursive 

residuals (CUSUM) and the cumulative sum of squares of recursive residuals (CUMSUMQ)5. The 

stability of the long run and short run parameters are examined for robustness of the research results. 

A graphical representation of the CUMSUM and CUSUMSQ statistics are identified in Figure E. 

Based on the plots of both the CUMSUM and CUSUMSQ statistics it can be observed that the GDP 

and Exports remains within the 5 per cent critical bound which supports the null hypothesis that all 

coefficients are stable. Therefore these statistics confirm the stability of the long run coefficients of 

the estimated equations. It should be noted, however, that while there is stability in the CUMSUM 

plot for Imports, there is some concern surrounding the stability of the model as indicated by the 

CUMSUMQ plots. While the plots are within the 5 per cent critical bounds from the September 2008 

quarter to the December 2014 quarter, there exist some instability between September 2004 to June 

2008 quarters which will be accounted for, by including intercept dummy variables for  Hurricane 

Ivan in the September 2004 quarter and the global economic crisis period of  2008, respectively.  

 

 

                                                           
5  If the cumulative sum crosses the 5 per cent critical lines then the parameters are not stable. In the CUSUMQ test, the squared 

residuals are plotted against time along with the 5 per cent critical boundary lines and similar to the CUMSUM test, any deviations 
from the mean value line is checked by parallel critical lines around the mean value of the model, deviations that surpasses the 
critical boundaries is an indication of instability of the regression parameters. 

 

       

      

1. GDP CUMSUM and CUMSUMQ Stability Test                 2. Exports CUMSUM and CUMSUMQ Stability Test       3. Imports CUMSUM and CUMSUMQ Stability Test 

 

FIGURE E 
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The robustness of the dynamic stability of the model was further investigated using the Inverse Roots 

of AR/MA Polynomial(s) unit circle, as observed in Figure F. The results suggest that all of the 

inverse roots of the characteristic equation associated with the autoregressive structure of the model, 

lies strictly inside the unit circle indicating that the model is dynamically stable. 

            

Figure F 

4.5 ARDL Bounds Testing Results 

 

The ARDL approach to cointegration is implemented and the coefficients of the long run relationships 

and the associated unrestricted error correction model (ECM) are estimated for equation 4, 5 and 6 

(where the regressand variables are GDP growth6 , export7 and import8 growth, respectively). Dummy 

variables were included in ARDL model to account for structural breaks during the financial crisis of 

2008, the drought impact in the June 2003 and September 2014 quarters. Under the bound test approach 

                                                           
6 OLS estimation suggest that the model contains a  significant drift (intercept) and trend component (see GDP OLS results 

Appendix A) 
7 In the case of the export ARDL model using OLS estimation, drift and trend factors were insignificant (see Exports OLS results 

Appendix A) 
8 Likewise for the import ARDL model using OLS estimation, drift and trend factors were insignificant (see Imports 
 OLS results Appendix A) 
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which uses the calculated F-statistics from joint significance of lagged levels of the regressors, the long 

run cointegration relationships among GDP growth and the trade factors (exports and imports) was 

examined. The results encompasses a range of different deterministic components (Case I – V) for a 

thorough analysis of the cointegrating relationship, as shown in Table 4.0 

 

 

 

Table 4.0: ARDL Bounds tests with GDP, Exports and Imports in Jamaica: Mar-97 to Dec-2014 

 

Regressand Regressors 

Testing for the existence of a Long-Run Relationship  

(F-Statistics for Cases I-IV are compared to the Critical  Bounds Table Values¥) 

Case I: no intercept 

and no trend (k =2) 

Case II: with  

restricted 

intercept and no 

trend(k =3) 

Case III: with 

unrestricted 

intercept and no 

trend(k =2) 

Case IV: with 

unrestricted intercept 

and restricted trend 

(k =3) 

Case V: with 

unrestricted 

intercept and 

unrestricted 

trend(k =2) 

∆𝐺𝐷𝑃𝑡  exports, 

imports 

 

4.48**a 

 

0.622 c 

 

2.15 c 

 

6.23** a 

 

1.71 c 

 

 2.02 c 

 

3.19 c 

 

1.66 c 

 

1.99 c 

 

3.32 c 

 

1.30 c 

 

2.03 c 

 

4.42 c 

 

1.74 c 

 

2.59 c 

∆𝑒𝑥𝑝𝑜𝑟𝑡𝑠𝑡 

 

GDP, 

imports 

∆𝑖𝑚𝑝𝑜𝑟𝑡𝑠𝑡 GDP, 

exports 

 

¥ The critical values are retrieved from Pesaran et al. (2001) Table C1. Case I-V: k=2 [p.300]. If Fstatistic > Fcritical bounds value,10% level;   There 

exist Cointegration relationship, otherwise there is none. K: degrees of freedom. 

Similar to Abbott and De Vita (2004), the restricted intercept and restricted trend cases test are based on the joint significance of 

the constant and trend components with the lagged levels in each equation. 

Since all variables in the model are I(1), the following assessment is carried out: 
  a suggests that the Fstatistic  exceeds the ten per cent upper bound critical value and there is a cointegrating relationship.  

b indicates that the Fstatistic  falls within  the indeterminate region and the existence of a cointegrating relationship is unknown. 
c signifies that the Fstatistic  falls below the upper bound critical value and there is exist no cointegrating relationship. 

*, **, ***  denotes the 10%, 5% and 1% level of significance, respectively. 
 

 
 
 
 

The long run cointegration relationship existed in only two cases for the GDP growth model and non-

existent in all cases of the export and import mode. Overall there was 13 cases in which the F-statistic 

fell below the critical bounds value, implying that the assumption that a unique cointegration vector 

among exports, imports and GDP is non-existent at the 10 per cent level of significance, as shown in 

Table 4.0. The results suggest that, in the context of the Jamaican economy, growth in US dollar 
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value of Real GDP does not induce growth in exports9 or imports in the long run, this result 

corroborates the findings in Paul (2014) in the case of Bangladesh. Based on the estimated results in 

Table 4.0, the GDP Growth model contained in equation 4  possess a cointegrating relationship 

among the variables, while there was no cointegrating relationship contained in the Export and Import 

Growth models (i.e. equation 5 and 6). Therefore, the GDP growth model is explored to further 

investigate the existence of the long run relationship among economic growth and trade factors (see 

Table 5.0).  

 
Long run coefficients and Error Correction Estimates using ARDL Approach 

Table 5.0: Long run coefficients with GDP(t) as the regressand 

Regressand Variable: log(GDP) 

Regressors Coefficients T-statistic P-value Model Fit Specification 

constant  9.6292*** 9.7206 0.0009 Adj. 𝑅2 = 0.57 

  𝑙𝑒𝑥𝑝𝑜𝑟𝑡𝑠𝑡    0.8970*** 3.506 0.0000  

  𝑙𝑖𝑚𝑝𝑜𝑟𝑡𝑠𝑡 -1.084*** -7.607 0.0000  

Note: * significant at 10% level, **  significant at 5% level, *** significant at 1% level 

 

Table 5.0 Illustrates the long run dynamics from the ARDL (1, 1, 0) model, selected by the Akaike 

Information Criterion. The adjusted R-squared shows that 57 per cent of the variations in the value 

added of real GDP growth can be explained by the level of growth in imported and exported goods 

and services. The slope coefficient on exports is 0.897, and is highly significant, which implies that, 

Jamaica’s export growth have a positive and statistically significant impact on Jamaica’s economic 

growth. This result suggests that in the long-run, an increase in total exports of 1 per cent is 

associated with a 0.9 per cent increase in GDP, ceteris paribus. On the contrary, the long run impact 

of imports on GDP is negative and highly significant (-1.084), this suggest that for every one 

percentage point increase in the level of imports, GDP growth is estimated to decline by more 1.1 

per cent. While it is evident that Jamaica can boost competitiveness through export-led growth 

model in the long run, imports have a negative and greater effect on output in the long run. 

 

 

                                                           
9 This result is further supported by the Granger Causality Test Results in Appendix A, which suggest that Jamaica’s 

GDP growth does not Granger cause growth in the level of exports and imports. 
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Table 6.0: Restricted Error Correction Model (ECM) Estimations with  ∆lGDP(t) as the regressand 

Regressors                 Coefficients T-statistic P-value 

 ∆𝑙𝐺𝐷𝑃𝑡−1  0.502***  4.619 0.0000 

  ∆𝑙𝑒𝑥𝑝𝑜𝑟𝑡𝑠𝑡−1  -0.004 -0.094 0.9252 

  ∆ 𝑙𝑖𝑚𝑝𝑜𝑟𝑡𝑠𝑡−1  0.071* 1.897 0.0628 

  𝑍𝑡−1                     -0.050* -2.623 0.0111 

Note: * significant at 10% level, **  significant at 5% level, *** significant at 1% level 

Diagnostic Tests for ARDL 

Test Statistics LM- Version F- Version 

 Statistics                               p-value Statistics              p-value 

I. Serial Correlation 𝑋1
2=0.0000 1.0000 F4,54= 0.1321               0.9700 

II. Functional Form 𝑋1
2=0.0961 0.7670 F1,58=0.7670                 

I: Serial Correlation LM test of residual serial correlations (𝐻0: 𝑛𝑜 𝑠𝑒𝑟𝑖𝑎𝑙 𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 ) 

II: Ramsey RESET test using the square of the fitted values (𝐻0: 𝑛𝑜 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑎𝑙 𝑓𝑜𝑟 𝑚𝑖𝑠𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛) 

 

The short run dynamics of the ARDL-ECM is estimated based on the lag structure specified by the    

AIC model selection criterion used during the OLS estimation of the bounds tests (see Table 6.0). 

The results runs contrary to the long term impact of export in Table 5.0. The short run impact of 

export growth on output growth in the previous quarter is positive and statistical insignificant at the 

5 per cent level. Thus, exports does not stimulate GDP growth in Jamaica in the short run but have 

a positive impact in the long run. It should be noted that the results suggest that import growth is 

statistically significant in the short run at the 10 per cent level of significance. It therefore implies 

that a one per cent rise in imports can lead to a 0.1 per cent increase in GDP growth in the short-

run. The error correction term (𝑍𝑡−1) reflects the speed of adjustment to equilibrium in the long run. 

The empirical results in Table 6.0, shows that the estimated coefficient of the ECM is -0.050. The 

negative sign before the error correction term suggests that the long run equilibrium returns to the 

steady state if the system is shocked by external factors. The magnitude of the ECM suggest that 

approximately 5.0 per cent of any disequilibrium between the trade factors and GDP growth is 

corrected within one quarter. The value of the coefficient is relatively low suggesting that 

restoration to the steady-state level is slow, given any disturbances to the model.  
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Model Stability 

TABLE 7.0: Testing the Model Stability Over Different Time Horizons 

Long run Coefficients on different time horizon (log(GDP) – regressand) 

Regressors         Mar. 1999 – Dec. 2006    Mar. 2007 – Dec. 2014 

constant    11.92*** 
 (0.0000) 

  1.56 
(0.1574) 

  𝑙𝑒𝑥𝑝𝑜𝑟𝑡𝑠𝑡 
 

0.16 
 (0.3044) 

1.017*** 
(0.0011) 

  𝑙𝑖𝑚𝑝𝑜𝑟𝑡𝑠𝑡 
    

  -0.712*** 
                        (0.0000) 

-0.086 
(0.6770) 

Restricted Error Correction Model (ECM) Estimations with  ∆lGDP(t) as the Regressand 

 ∆𝑙𝐺𝐷𝑃𝑡−1 
0.3110*  

 (0.0694) 

0.5467**  

(0.0026) 

  ∆𝑙𝑒𝑥𝑝𝑜𝑟𝑡𝑠𝑡−1 
0.0000 

 (0.9978) 

-0.0182  

(0.7919) 

  ∆ 𝑙𝑖𝑚𝑝𝑜𝑟𝑡𝑠𝑡−1 
-0.0229  

(0.7292) 

0.1046** 

(0.0306) 

  𝑍𝑡−1 
-0.087**  

(0.0332) 

-0.044* 

(0.0756) 

Note: *significant at 10% level, **significant at 5% level, ***significant at 1% level. P-values are reported in parenthesis.  

 

 

Notwithstanding data limitations, the model was re-estimated over two different time periods, as 

shown in Table 7.0. During the period March 1999 to December 2006 quarter, imports was negative 

and highly significant relative to exports which was insignificant in the long run. The result suggest 

that exports was irrelevant in explaining the long run dynamics in real GDP, while for every one 

per cent increase in Jamaica’s import content, total value added in output will fall by a magnitude 

of 0.7 per cent, ceteris paribus. Over the period March 2007 to December 2014, the export-led 

growth strategy becomes more relevant in explaining the long run dynamics of growth. This is 

based on the shift in the paradigm from an import-led to export-led economy, where imports are no 

longer significant to the model and a change in the exports could lead to approximately 1.02 per 

cent increase in output in the long run, however in the short run imports are highly significant. Since 

distribution is a major sector, any expansion there could explain one quarter growth but since 

growth is a long run phenomenon then the model shows that continuation of this import focus is 

detrimental to growth in the long run. Furthermore the error correction term (𝑍𝑡−1)) in both horizons 

were negative and significant, as expected (see Table 7.0). Most importantly, it was observed that 
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the speed of adjustment moved at a faster pace in March 1999 – December 2006, where 8.7 per 

cent of any disequilibrium between the trade factors and GDP growth in the previous quarter would 

be corrected within the current quarter, in contrast to March 2007 to December 2014, where the 

steady state adjustment was 4.4 per cent. 

 

4.6    Assessment of the ELG Model For Selected Latin American And Caribbean Countries 

 

The study extended the ELG model from the context of the Jamaican economy to a regional 

comparison among countries in the region. Annual GDP, exports and imports data for Barbados, 

Costa Rica, Dominica Republic, Guyana, Jamaica and Trinidad and Tobago were retrieved from 

IMF World Economic Outlook (2015) database while the respective exchange rates were received 

from World Bank’s Databank (2015) database. Similar ARDL diagnostic testing were carried out 

for these countries based on an annual time series (1980 – 2014). It was noted that exports and 

imports were stationary and integrated of order zero (I (0)), whereas GDP at constant prices (US 

dollar billion) were integrated of order one (I (1)) and were first difference to remove the existence 

of a unit root (see Figure G in Appendix B). The lag-length was chosen using the Schwarz 

Information Criterion which tends to provide a more parsimonious model (see Figure H in 

Appendix B). It was also proven that the ARDL models for each country, presented no evidence 

of serial correlation (see Figure I in Appendix B). Similarly, the models were dynamically stable, 

as shown in Figure J (Appendix B).  

The long run cointegration relationship was tested for all six countries in the region as shown in 

Table 7.0 below. The results suggested that Barbados, Guyana and Jamaica showed a cointegrating 

relationship for GDP growth model while the relationship was no cointegration relationship 

emanating from the export and import models of these countries. This implies there is no feedback 

relationship emanating from imports to exports for these countries, and vice versa. This result was 

also evident in the case of Jamaica, on a quarterly basis. There was however a bi-directional 

causality impact between exports and imports in the case of Dominica Republic and Trinidad and 

Tobago (see Table 7.0). While the cointegrating relationship and short-run effects for Costa Rica 

only existed within the Export Model (see Table 7.0 and Figure H). 
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Table 7.0 ARDL Bounds tests with GDP, Exports and Imports in Selected Latin America and Caribbean 
Countries: 1980 - 2014 

 
Testing for the existence of a Long-Run Relationship  

(F-Statistics for Cases I-IV are compared to the Critical  Bounds Table Values¥) 

Countries ∆𝑮𝑫𝑷𝒕 ∆𝒆𝒙𝒑𝒐𝒓𝒕𝒔𝒕 ∆𝒊𝒎𝒑𝒐𝒓𝒕𝒔𝒕 
Barbados 4.95**a(V)  0.72c(I)                     1.80c(I) 
Costa Rica             0.25c(V)       12.25***a(V)    1.27c(V) 
Dominica Republic             2.74c(I)       7.46***a(III)           3.58***a (III) 

Guyana   6.43***a(I) 0.02c(I)                      1.94c(III) 

Jamaica 2.50*a(I) 1.15c(I)       4.04 c(III) 
Trinidad & Tobago 1.44c(V)        6.53***a(III)           12.29***a(III) 
 

¥ The critical values are retrieved from Pesaran et al. (2001) Table C1. Case I-V: k=2 [p.300]. If Fstatistic > F critical bounds value   

There exist Cointegration relationship, otherwise there is none. k: degrees of freedom. 
Since all variables in the model are  a mixture of I(0) or I(1), the following assessment is carried out: 
  a suggests that the Fstatistic  exceeds the upper bound critical value and there is a cointegrating relationship.  
b indicates that the Fstatistic  falls within  the indeterminate region and the existence of a cointegrating relationship is 
unknown. 
c signifies that the Fstatistic  falls below the upper bound critical value and there is exist no cointegrating relationship. 
*, **, *** denotes the 10%, 5% and 1% level of significance, respectively. 
 (I)   indicates  Case I: no intercept and no trend (k =2) 
(III) signifies Case III: with unrestricted intercept and no trend(k =2) 

(v)   signifies Case V: with unrestricted intercept and unrestricted trend(k =2) 
  k: degrees of freedom. 

 

 

Since the long run cointegrating relationship for these countries were identified in Table 7.0, the 

short run dynamics and the speed of adjustment effects emanating from the restricted error 

correction model were explored. Since the paper seeks to explore the ELG model, only countries 

which exhibited a cointegrating relationship in the GDP Model was explored (Barbados, Guyana, 

Jamaica) in Table 8.0.  The results suggest that the exports and imports had no significant impact 

on real GDP growth in the short run for Barbados and Guyana. However, in the case of Jamaica, 

exports and imports contributed positively and negatively to GDP growth in the short-run, 

respectively. Interestingly, Guyana and Barbados economies had a speed of adjustment (Zt-1) which 

were comparatively higher than Jamaica’s economy. The results implies that 42 and 32 per cent of 

any disequilibrium between the trade factors and GDP growth in Barbados and Guyana is corrected 

within a year. While only 6.2 per cent of any disequilibrium in Jamaica’s economy (with respect to 

trade and growth) would be corrected in a year. 
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 5.    CONCLUSION 

 

The aim of this study is to empirically investigate the applicability of the Export-Led Growth 

hypothesis for the Jamaican economy over the March 1997 - December 2014 quarters while on 

annual level the results are compared with other countries in the region. The quarterly results of 

the ELG Model reveals that there is evidence of export-led growth in the Jamaican economy. This 

conclusion is based on the statistical significance of exports on Real GDP in the long run such that 

a 1 per cent increase in exports stimulates a 0.9 per cent improvement in real economic activity. It 

is quite apparent that there is some level of export-led growth based on the relatively strong 

relationship among output, export and imports, hence there is a long-run phenomenon, although 

limited to particular cases, where there is no trend component. It was particularly apparent that 

imports contributed negatively to growth in real economic activity in the long run which suggest 

that there is a significant need for import-substitution policies to limit the deteriorating impact of 

imports on growth over time. It is noted that the import effect will undermine the export-led growth 

agenda if nothing is done to correct the unbalance relationship. 

It was also noted that in the short-run, imports have a positively significant impact on growth 

suggesting that an increase in imports can stimulate real GDP growth in the short-run, once these 

imported commodities are used to boost employment in the economy, improve foreign direct 

investment or smooth household consumption. The paper discovered that there was no feedback 

Table 8.0  Restricted Error Correction Model  
1980 - 2014 

                                  Countries 

ARDL 
Models 

 
Variables  

Barbados Costa 
Rica 

Dominica 
Republic 

Guyana Jamaica Trinidad & 
Tobago 

  
G

D
P

 G
R

O
W

T
H

 

 ∆𝒍𝑮𝑫𝑷𝒕−𝟏 0.579*** 
(0.0089) 

  
0.079 

(0.5169) 
  0.669*** 
(0.0000) 

 

  ∆𝑙𝑒𝑥𝑝𝑜𝑟𝑡𝑠𝑡−1 0.09 
(0.1105) 

  
0.229 

(0.3730) 
 0.2581*** 

  (0.0015) 
 

  ∆ 𝑙𝑖𝑚𝑝𝑜𝑟𝑡𝑠𝑡−1 -0.022 
(0.3045) 

  
0.340 

(0.1372) 
-0.195* 

(0.0864) 
 

  𝑍𝑡−1 -0.418*** 
(0.0013) 

  
-0.318*** 
(0.0000) 

-0.062** 
(0.0586) 

 

The long-run model derives the error correction term based on the residual Zt that denotes speed of adjustment to the long run 
equilibrium. 
*significant at 10% level, **significant at 5% level, ***significant at 1% level. P-values are reported in parenthesis.  
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effect emanating from imports to exports, neither was there a cointegrating relationship. 

Furthermore, the analysis decomposes the model into two distinct time horizons to measure the 

consistency and stability of the trade coefficients impact on growth.  Over the period March 1999 

to December 2006, the paper finds no evidence of export-led growth, relative to a more 

contemporary time horizon (March 2007 to December 2014) where export-led growth is quite 

evident in the long run. This is a major finding of the study since it suggest that the Government 

of Jamaica should therefore implement effective macroeconomic policies in stabilizing its trade 

balance to attract export-oriented foreign direct investment into the country to obtain the benefits 

of export-led growth. Additionally, the findings of the study show that the speed of adjustment in 

the error correction model is significant and relatively slow. This suggest that adjusting to any 

distortions in the economy with respect to trade factors will be sluggish in the long run. It is also 

quite evident that the impact of the trade factors in the short run plays a limited role, which calls 

for policy concerns with regards to global competitiveness.  

Following the results emanating from the assessment of the ELG Model in the context of regional 

countries, it was noted that of the six countries investigated, only Barbados, Guyana and Jamaica 

showed a cointegrating relationship between GDP and trade factors. The empirics show that 

exports and imports had no significant impact on GDP growth in Barbados and Guyana in the short 

run, relative to the statistical significance of these trade factors in the context of the Jamaican 

economy. Similarly, there was no feedback emanating from imports to exports for Barbados, 

Guyana and Jamaica, neither was there a cointegrating relationship. It was however noted that 

there was a feedback in these variables in the case of Trinidad & Tobago, Dominica Republic and 

Costa Rica. Interestingly, Barbados and Guyana represented the highest speed of adjustment factor 

of 42 per cent and 32 per cent, respectively. While for Jamaica, 6 per cent of any disequilibrium 

between the trade factors and GDP growth would be corrected within the year 

Based on this investigation and the structural reforms under the IMF-EFF programme, the paper 

shows that an export-oriented and export diversification economic structure would bolster demand 

and real economic growth for the Jamaican economy, once the positive externalities are captured 

efficiently. Furthermore, policies that promote technological innovation in manufacturing and 

linkages with local suppliers are imperative to reap the benefit of an export-oriented 

industrialization era while incorporating import substitution policies to mitigate against the 

deteriorating impact of imports on growth in the long run. 



Page | 23  
 

REFERENCES 

 

Abbott, A and De Vita, G. (2004). “Real Exchange Volatility and US Exports: An ARDL Bound 

Testing Approach”. Economic Issues, 9(1), 71-73. 

 

Al-Assaf, G. (2014). “The Validity of Export-Led Growth Hypothesis for Jordan: A Bound 

Testing Approach”. International Journal of Economics and Financial Issues, 5(1), 

199-211. 

Akmal, M.S. Ahmad, K.A, Muhammad (2009). Exports-Led Growth Hypothesis in Pakistan: 

Further Evidence. University Library of Munich. 

  Ahmad, J. and Kwan, A.C.C. (1991). “Causality Between Exports and Economic Growth”, 

Economic Letters, 32, 243-248. 

Balassa, B. and Associates. (1982). “Development Strategies in Semi-Industrial Countries”, Johns 

Hopkins University Press, Baltimore. 

Balassa, B. (1985). “Exports, Policy Choices and Economic Growth in Developing Countries after 

the 1973 Oil Shock” Journal of Development Economics, 4(1), 23-25. 

Chenery, H., Robinson, S. and Syrquin. M. (1986). “Growth and Transformation,” in 

Industrialization and Growth: A Comparative Study”, Oxford University Press, London. 

Dodaro, S. (1993), “Exports and Growth: A Reconsideration of causality”, The Journal of 

Developing Areas, 27, 227-244. 

Dreger, C. and Herzer, D. (2011). A Further Examination of the Export-Led Growth Hypothesis. 

DIW, Belin: German Institute for Economic Research. Retrieved from 

https://www.diw.de/documents/publikationen/73/diw_01.c.377937.de/dp1149.pdf 

Granger, C. W.J., and Newbold, P. (1974). Spurious Regressions in Econometrics. Journal of 

Econometrics, 2, 111-120. 

IMF (2015). World Economic Database. Retrieved from http://www.imf.org/en/Data 

Oxley, L. (1993). “Cointegration, Causality and Export-led growth in Portugal, 1865-1985”, 

Economic Letters, 43, 163-166. 

Feder, G. (1982). “On Exports and Economic Growth,” Journal of Development Economics, 12, 

59-73.  

Grossman, GM, Helpman, E. (1991). Innovation and growth in the global economy. MIT, Press, 

Cambridge, Mass. 

Harris. D.J. (2010). “Jamaica’s Debt-Propelled Economy: A Failed Economic Strategy and its 

Aftermath”, Sir Arthur Lewis Institute of Social and Economic Studies, Kingston\ 

https://www.diw.de/documents/publikationen/73/diw_01.c.377937.de/dp1149.pdf


Page | 24  
 

Helpman, E and Krugman, P. (1985). Market structure and foreign trade. MIT Press, Cambridge, 

Mass. 

Kunst, R.M, Marin, D. (1989). On exports and productivity: a causal analysis.  The Review of 

Economic Studies, 71: 699 – 703. 

Little, I.M.D., Scitovsky. T and Scott, M. (1970). “Industry and Trade in Some Developing 

Countries: A Comparative Study”, Oxford University Press, London. 

Shahbaz, M. Ahmad, K., Asad, M.A. (2011). Exports-Led Growth Hypothesis in Pakistan: 

Further Evidence. Asian Economic and Financial Review, Asian Economic and Social 

Society, 1(3), 182-197. 

 

Syrquin,M. (1986). “Productivity Growth and Factor Reallocation,” in Industrialization and 

Growth: A Comparative Study, Oxford University Press, London. 

Swanson, E., Saviano, C. and Zha, Li. (2010). Introduction 2 AIC versus SBIC. Reed College, 

Oregon. Retreived from http://academic.reed.edu/economics/parker/s10/312/Asgns/Data 

              

Riaz, B. (2010). “Comparative Advantage, Exports and Economic Growth: Issue of Causality”, 

Sodertorns Hogskola University, Sweden. 

Paul, BP.(2014). Testing Export-Led Growth in Bangladesh: An ARDL Bound Test Approach. 

International Journal of Trade, Economics and Finance, 5(1),  3-4. 

Persan, M.H., Y. Shin. (1999). An autoregessive distributed lag modelling approach to 

cointegration analysis. Chapter 11 in S. Strom(ed.), Econometrics and Economic Theory 

in the 20th Century: The Ragnar Frisch Centennial Symposium. Cambridge University 

Press, Cambridge. 

Persan, M.H., Shin, Y. and Smith, R.J. (2001). Bounds testing approaches to the analysis of level 

relationships. Journal of Applied Econometrics, 16, 289-326. 

 

PSOJ (Private Sector Organisation of Jamaica). (2009). The National Export Strategy. Jamaica 

Export Association, Kingston. 

 

Williams, D.A (2014, August 25). Export-Led Growth: A Turnaround Strategy for Jamaica. The 

Jamaica Gleaner. Retrieved from http://jamaica-gleaner.com. 

 

World Bank (2015). Databank Database. Retrieved from 

http://databank.worldbank.org/data/home.aspx 

http://jamaica-gleaner.com/


Page | 25  
 

 

Yaghmaian, B. (1994). “An Empirical Investigation of Exports, Development and Growth in 

Developing Countries: Challenging the Neoclassical Theory of Export-Led Growth, 

World Development, 22. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Page | 26  
 

APPENDIX A 

 

1. LAG LENGTH SELECTION RESULTS 
 

VAR Lag Order Selection Criteria     

Endogenous variables: DLUS$G_SA      

Exogenous variables:  DLX_SA(-1)  DLM_SA(-1)    LUS$G_SA(-1)  LX_SA(-1)  LM_SA(-1)  

Date: 10/15/15   Time: 10:37     

Sample: 3/01/1999 12/01/2014     

Included observations: 63     
       
        Lag LogL LR FPE AIC SC HQ 
       
       0  148.9379 NA*  0.000607 -4.569456  -4.399366*  -4.502559* 

1  150.0995  2.101944   0.000604*  -4.574586* -4.370478 -4.494309 

2  150.4355  0.597345  0.000617 -4.553507 -4.315381 -4.459851 

3  150.4529  0.030485  0.000637 -4.522315 -4.250171 -4.415280 

4  150.4550  0.003558  0.000658 -4.490635 -4.184473 -4.370220 

5  150.7131  0.434254  0.000674 -4.467082 -4.126902 -4.333288 

6  151.7145  1.653058  0.000675 -4.467126 -4.092928 -4.319952 

7  153.2360  2.463399  0.000664 -4.483682 -4.075466 -4.323128 

8  154.9724  2.756247  0.000650 -4.507061 -4.064827 -4.333128 
       
        * indicates lag order selected by the criterion    

 LR: sequential modified LR test statistic (each test at 5% level)   

 FPE: Final prediction error     

 AIC: Akaike information criterion     

 SC: Schwarz information criterion     

 HQ: Hannan-Quinn information criterion    

       
 

2. GDP OLS RESULTS 

Regressand Variable: DLUS$G_SA   

Method: Least Squares   

Date: 07/08/15   Time: 11:04   

Sample (adjusted): 9/01/1997 12/01/2014  

Included observations: 70 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     DLUS$G_SA(-1) 0.301737 0.125239 2.409288 0.0190 

DLX_SA(-1) 0.036983 0.043621 0.847808 0.3998 

DLM_SA(-1) 0.081436 0.035285 2.307965 0.0244 

LUS$G_SA(-1) -0.169380 0.069370 -2.441682 0.0175 

LX_SA(-1) 0.029141 0.040386 0.721574 0.4733 

LM_SA(-1) -0.026736 0.036143 -0.739720 0.4623 

C 1.417143 0.542897 2.610334 0.0113 

@TREND -0.002322 0.001273 -1.824130 0.0730 
     
     R-squared 0.350405     Mean dependent var -0.015561 

Adjusted R-squared 0.277064     S.D. dependent var 0.024641 

S.E. of regression 0.020951     Akaike info criterion -4.786065 

Sum squared resid 0.027214     Schwarz criterion -4.529094 

Log likelihood 175.5123     Hannan-Quinn criter. -4.683993 

F-statistic 4.777735     Durbin-Watson stat 2.073040 

Prob(F-statistic) 0.000242    
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3. EXPORT OLS RESULTS 

 
 

Dependent Variable: DLX_SA   

Method: Least Squares   

Date: 10/15/15   Time: 10:50   

Sample (adjusted): 9/01/1997 12/01/2014  

Included observations: 70 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     DLX_SA(-1) -0.080660 0.137518 -0.586543 0.5596 

DLUS$G_SA(-1) -0.196738 0.373985 -0.526059 0.6007 

DLM_SA(-1) 0.268397 0.107706 2.491937 0.0153 

LUS$G_SA(-1) -0.026255 0.051638 -0.508437 0.6129 

LX_SA(-1) -0.167046 0.120199 -1.389749 0.1695 

LM_SA(-1) 0.031794 0.086350 0.368203 0.7140 

C 1.071815 0.593618 1.805563 0.0758 
     
     R-squared 0.181869     Mean dependent var 0.003708 

Adjusted R-squared 0.103952     S.D. dependent var 0.070738 

S.E. of regression 0.066960     Akaike info criterion -2.474793 

Sum squared resid 0.282472     Schwarz criterion -2.249944 

Log likelihood 93.61777     Hannan-Quinn criter. -2.385480 

F-statistic 2.334130     Durbin-Watson stat 2.096731 

Prob(F-statistic) 0.042455    
     
     

 
 
 
 

4. IMPORTS OLS RESULTS 
 

Dependent Variable: DLM_SA   

Method: Least Squares   

Date: 10/15/15   Time: 10:51   

Sample (adjusted): 9/01/1997 12/01/2014  

Included observations: 70 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     DLM_SA(-1) 0.001591 0.132599 0.011999 0.9905 

DLUS$G_SA(-1) 0.942074 0.460420 2.046121 0.0449 

DLX_SA(-1) 0.251680 0.169300 1.486585 0.1421 

LUS$G_SA(-1) -0.119782 0.063573 -1.884174 0.0642 

LX_SA(-1) 0.201186 0.147979 1.359558 0.1788 

LM_SA(-1) -0.229952 0.106307 -2.163087 0.0343 

C 1.265734 0.730814 1.731951 0.0882 
     
     R-squared 0.247864     Mean dependent var 0.008333 

Adjusted R-squared 0.176232     S.D. dependent var 0.090827 

S.E. of regression 0.082436     Akaike info criterion -2.058947 

Sum squared resid 0.428130     Schwarz criterion -1.834098 

Log likelihood 79.06315     Hannan-Quinn criter. -1.969634 

F-statistic 3.460240     Durbin-Watson stat 2.005189 

Prob(F-statistic) 0.005107    
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  Breusch- Godfrey Serial Correlation LM Test (autocorrelation of order p = 4 for quarterly data) 
 

Country GDP Constant dollar 
Value  

Real Exports Real Imports 

Jamaica cF-statistics =0.5301 
a Prob. F(4, 58) = 0.7140 

cF-statistics =1.0091 
a Prob. F(4, 60) = 0.4101 

c F-statistics = 0.1292 
a Prob. F(4, 59) = 0.7204 

a Fail to reject the null and conclude that there is evidence to suggest there is no residual 
autocorrelation. 
b Reject the null and conclude that there is evidence to suggest there is residual autocorrelation. 
c Trend and intercept was included in the model due to the level of significance. 
 
 
 

 

 

 

Jamaica Restricted ECM (GDP) 

 
Dependent Variable: DLUS$G_SA   

Method: Least Squares   

Date: 10/15/15   Time: 10:59   

Sample (adjusted): 6/01/1999 12/01/2014  

Included observations: 63 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     DLX_SA(-1) -0.004320 0.045798 -0.094333 0.9252 

DLUS$G_SA(-1) 0.501009 0.108467 4.619005 0.0000 

DLM_SA(-1) 0.071280 0.037581 1.896670 0.0628 

Z1(-1) -0.050991 0.019437 -2.623372 0.0111 
     
     R-squared 0.147938     Mean dependent var -0.016019 

Adjusted R-squared 0.104613     S.D. dependent var 0.025955 

S.E. of regression 0.024559     Akaike info criterion -4.514055 

Sum squared resid 0.035587     Schwarz criterion -4.377983 

Log likelihood 146.1927     Hannan-Quinn criter. -4.460537 

Durbin-Watson stat 2.090620    
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APPENDIX B 

 

Figure G 

              Augmented Dicker-Fuller Unit Root Test and Phillips-Perron Unit Roots test 

Variables in  Levels (GDP transformed into natural logarithm) 
Country GDP Constant dollar 

Value 
Remark: 
Order of 

Integration 

Real Exports Remark Real Imports Remark: 
Order of 

Intergation 
Barbados -3.5820*(ADFa) 

-2.6688    (PPa) 
     I(0) 
     I(1) 

-4.9327***(ADFa) 
-4.8971***  (PPa) 

I(0) 
I(0) 

-7.5470***(ADFa) 
-7.5879***  (PPa) 

I(0) 
I(0) 

Costa Rica -0.9534   (ADFa) 
-1.9315   (PPa) 

     I(1) 
     I(1) 

-4.6193***(ADFa) 
-3.879**      (PPa) 

I(0) 
I(0) 

-5.3183***(ADFa) 
-5.2921***  (PPa) 

I(0) 
       I(0) 

Dominica 
Republic 

-0.2068   (ADFa) 
-0.0296   (PPa) 

     I(1) 
     I(1) 

-4.2108***(ADFa) 
-5.9342***  (PPa) 

I(0) 
    I(0) 

-5.5370***(ADFa) 
-5.5385***  (PPa) 

I(0) 
       I(0) 

Guyana -3.7915*(ADFa) 
-3.2032   (PPa) 

     I(0) 
     I(1) 

-4.0263**   (ADFa) 
-4.0775***  (PPa) 

I(0) 
    I(0) 

-6.8494***(ADFa) 
-9.4429***  (PPa) 

I(0) 
       I(0) 

Jamaica -1.2643  (ADFa) 
-1.2128   (PPa) 

     I(1) 
     I(1) 

-6.0302**    (ADFa) 
-6.04941*** (PPa) 

    I(0) 
    I(0) 

-3.3056***(ADFa) 
-3.2765***  (PPa) 

       I(0) 
       I(0) 

Trinidad & 
Tobago 

-2.5252  (ADFa) 
-1.7893   (PPa) 

     I(1) 
     I(1) 

-6.8354***  (ADFa) 
-6.8076***    (PPa) 

    I(0) 
    I(0) 

-5.7858***(ADFa) 
-5.7940***  (PPa) 

       I(0) 
       I(0) 

Variables in  First Difference 

Barbados -3.4599*** (ADFb) 

-3.4592*** (PPb) 
     I(0) 
     I(1) 

    

Costa Rica -3.4016*** (ADFb) 

-3.2113**    (PPb) 
     I(1) 
     I(1) 

    

Dominica 
Republic 

-3.0354*** (ADFb) 

-2.8938**    (PPb) 
     I(1) 
     I(1) 

    

Guyana -6.4501*** (ADFa) 

-4.5702**    (PPb) 
     I(0) 
     I(1) 

    

Jamaica -4.8793*** (ADFb) 

-4.8626*** (PPb) 
     I(1) 
     I(1) 

    

Trinidad & 
Tobago 

-2.6183* (ADFb) 

-2.3204** (PPc) 
     I(1) 
     I(1) 

    

Note:  Three (3) lags were included in both unit roots tests. 
           a specifies that the tests included an intercept and a linear tend. 
          b specifies that the tests included an intercept and no linear trend. 
               c specifies that the tests included an intercept and no linear trend. 
          *, **, ***  denotes the 10%, 5% and 1% level of significance, respectively. 
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Figure H 

Determine the Appropriate Lag Length 

Countries  SC VAR Lag Order Selection Criteria 

Barbados 2 

Costa Rica 3 

Dominica Republic 3 

Guyana 2 

Jamaica 1 

Trinidad & Tobago 1 

 

Figure I 

Testing Serial Independence 

 

Breusch- Godfrey Serial Correlation LM Test (autocorrelation of order p =1 for undated and annual data) 

Country GDP Constant dollar 
Value  

Real Exports Real Imports 

Barbados ct F-statistics =0.00405  
a Prob. F(1, 22) = 0.9498 

F-statistics = 0.4218  
a Prob. F(1, 26) =  0.5217 

F-statistics = 0.5561  
a Prob. F(1, 26) = 0.4624 

Costa Rica ct F-statistics = 0.0845 
a Prob. F(1, 20) = 0.7743 

ct F-statistics =0.0020  
a Prob. F(1, 24) =  0.9645 

ct F-statistics = 0.1041 
a Prob. F(1, 24) = 0.7497 

Dominica Republic  F-statistics = 0.2511 
a Prob. F(1, 20) 0.6217 

cF-statistics = 0.2292 
a Prob. F(1, 24) = 0.6365 

c F-statistics = 0.0101 
a Prob. F(1, 24) 0.9209 

Guyana F-statistics = 0.012881 
a Prob. F(1, 24) = 0.9106 

cF-statistics =0.15546 
a Prob. F(1, 26) = 0.6983 

F-statistics = 2.8203 
a Prob. F(1, 18) = 0.1104 

Jamaica F-statistics =0.6772 
a Prob. F(1, 26) = 0.4181 

ct F-statistics =2.3352 
a Prob. F(1, 20) = 0.1421 

c F-statistics = 2.001 
a Prob. F(1, 17) = 0.1752 

Trinidad & Tobago ct F-statistics = 2.1280 
a Prob. F(1, 24) 0.1576 

cF-statistics =0.2335 
a Prob. F(1, 25) = 0.6331 

cF-statistics =0.0646 
a Prob. F(1, 25) = 0.8014 

a Fail to reject the null and conclude that there is evidence to suggest there is no residual autocorrelation 
b Reject the null and conclude that there is evidence to suggest there is residual autocorrelation 
ct  Trend and intercept was included in the model due to the level of significance 
c Trend and intercept was included in the model due to the level of significance 
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Figure J 

Dynamic Stability 
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Figure J 

Restricted ECM Analysis  

 

 

Table 8.0 Short Run Dynamics and Speed of Adjustment  for GDP, Exports and Imports in  
Selected Latin America and Caribbean Countries:  

1980 - 2014 

                                  Countries 

ARDL 
Models 

 
Variables  

Barbados Costa Rica Dominica 
Republic 

Guyana Jamaica Trinidad & 
Tobago 

  
G

D
P

 G
R

O
W

T
H

 

 ∆𝒍𝑮𝑫𝑷𝒕−𝟏 0.579*** 
(0.0089) 

  
0.079 

(0.5169) 
  0.669*** 
(0.0000) 

 

  ∆𝑙𝑒𝑥𝑝𝑜𝑟𝑡𝑠𝑡−1 0.09 
(0.1105) 

  
0.229 

(0.3730) 
 0.2581*** 
  (0.0015) 

 

  ∆ 𝑙𝑖𝑚𝑝𝑜𝑟𝑡𝑠𝑡−1 -0.022 
(0.3045) 

  
0.340 

(0.1372) 
-0.195* 

(0.0864) 
 

  𝑍𝑡−1 -0.418*** 
(0.0013) 

  
-0.318*** 
(0.0000) 

-0.062** 
(0.0586) 

 

  
E

X
P

O
R

T
 

G
R

O
W

T
H

 

  ∆𝒍𝒆𝒙𝒑𝒐𝒓𝒕𝒔𝒕−𝟏  
 

  0.571*** 
(0.0055) 

0.289 
(0.1740) 

   -0.041 
   (0.8545) 

 ∆𝑙𝐺𝐷𝑃𝑡−1 
 

-0.485** 
(0.0104) 

0.003 
(0.9729) 

   -0.016 
      (0.9681) 

  ∆ 𝑙𝑖𝑚𝑝𝑜𝑟𝑡𝑠𝑡−1 
 

-0..250** 
(0.0346) 

-0.032 
(0.7912) 

  -0.075 
 (0.6865) 

  𝑍𝑥𝑡−1 
 

-0.012*** 
(0.0000) 

-0.0111*** 
(0.0003) 

     -0.013*** 
 (0.0049) 

  
IM

P
O

R
T

 
G

R
O

W
T

H
 

 
  ∆ 𝒍𝒊𝒎𝒑𝒐𝒓𝒕𝒔𝒕−𝟏   

0.069 
(0.7914) 

   -0.041 
   (0.8545) 

 ∆𝑙𝐺𝐷𝑃𝑡−1   
-0.0570 

(0.7382) 
   -0.016 

      (0.9681) 
  ∆𝑙𝑒𝑥𝑝𝑜𝑟𝑡𝑠𝑡−1 

  
-0.254 

(0.2644) 
  -0.075 

 (0.6865) 
  𝑍𝑚𝑡−1   -0.0089* 

(0.0752) 
     -0.013*** 

 (0.0049) 
The long-run model derives the error correction term based on the residual Zt that denotes speed of adjustment to the long run 
equilibrium. 
*significant at 10% level, **significant at 5% level, ***significant at 1% level. P-values are reported in parenthesis.  


