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Abstract: The present paper aims to investigate the impact of coffee exports on long-term economic growth in an 
open economy for 32 countries exporting coffee over the period of 1994–2013. The study applied a dynamic panel 
Auto-Regressive Distributive Lag (ARDL) modelling approach with estimators. All variables involved in the specified 
model were found to be stationary of order I (1) at a first difference. The Pooled Mean-Group (PMG) long-run results 
suggest the presence of a significant positive effect of coffee exports on economic growth. The empirical findings 
of the study suggest policy implications, promoting the coffee sector to boost the countries’ economy.
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Supported …

In every nation, the export has been an important 
determinant of economic growth. It has been stated 
in Keynesian economic theory that in a short run, 
more exports produce more income growth through 
the export multiplier, referring to the amount raised on 
national income after an increase of one unit in domestic 
investment on exports (Kennedy 1966). Moreover, Adam 
Smith mentioned that trade increases the revenue and 
wealth of society by promoting country’s surplus, and 
motivating countries to attain their highest productiv-
ity due to the market availability which pushes firms 
to increase their efficiency (Smith 1776). As explained 
by David Ricardo, the comparative advantage is the foun-
dation of the parameters determining the countries 
to engage in trade. This means that when there are 
perfect competition and full utilisation of resources, 
a country has a comparative advantage in producing 
a good compared to another country when it is able 
to make it by sacrificing less of another (Ricardo 1817). 
This influences the nation’s choice to specialise in the 
production of a particular good, like coffee, as studied 
in this case study of countries producing coffee. During 
international trade, the comparative advantage also 

stimulates the countries to increase their production 
and economies of scale where a large amount is pro-
duced with minimum costs.

Coffee trading has played a significant role in the ag-
gregate changes in the economy of countries exporting 
coffee. The study conducted in Cameroon by Noula et al. 
(2013) showed that coffee exports have a positive and 
significant link to economic growth. Being aware of the 
importance of coffee export on economy of the country, 
most of the countries that produce coffee have started 
to boost its production and exports. Over the past 
50 years, there has been a considerable rise in coffee 
production with improved quality and great variety 
of coffee products. The coffee-producing countries, 
nowadays more than 70 countries, have enjoyed benefits 
from higher yields and to increased volumes of sales. 
In trading, the rise of coffee prices depends on its qual-
ity and varieties, and there often is a higher demand 
for arabica than robusta variety (FAO 2015). 

Since 1990, the sharp increase of coffee produc-
tion, exports, and consumption have been remark-
able in all worldwide coffee exporting countries 
(Figure 1). The data provided by the Internation-
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al Coffee Organization (ICO) show that  in these 
countries, between 1990 and 2016, the total pro-
duction of coffee increased from 93.102 million to 
159.047 million of 60kg bags, with the exports changing 
from 73.887 million to 119.622 million of 60kg bags. 
Moreover, the domestic consumption increased from 
about 19.509 million to 49.241 million of 60kg bags 
in 1990 and 2016, respectively (ICO 2018). Recently, 
the United States Department of Agriculture (USDA) 
forecast the world coffee production for 2018–2019 
to be 11.4 million higher than the previous year at a 
record 171.2 million of 60kg bags, with global consump-
tion of 163.2 million 60kg bags. This is due to the ex-
pected increase of coffee production in the top coffee 
supplying countries such as Brazil, Vietnam, Mexico 
and Central America countries, Colombia, and In-
donesia. Coffee bean exports, mostly to the United 
States and European Union, were forecasted to increase 
by 500 000 to 12.5 million of 60kg bags, drawing end-
ing stocks lower (USDA 2018).

The economic growth in the long-run is the growth 
of potential output, which refers to the highest level 
of production that could be produced by an economy 
if all its resources were fully employed, including 
the current level of technology. Potential output can 
be attributed to the highest level of real GDP that can be 
maintained over the long term (Jones 2001). Therefore, 
the objective of this study is to investigate the impact 
of coffee exports on long-term economic growth 

in an open economy for the 32 coffee exporting coun-
tries over the period of 1994–2013.

METHODOLOGY AND DATA

In this study, the long-term impact of coffee exports 
on the economic growth of coffee-producing countries 
was estimated based on a generalised Cobb-Doug-
las production function. The study followed the em-
pirical model applied by Awokuse (2007) for transition 
economies to determine the effect of exports on eco-
nomic growth based on the production function. 
The basic formula of this function is stated as follows:

 ,  Y f AK L  (1)

where: Y is the output, A is the level of technology 
utilised, K is the capital, and L is the labour used 
for production.

In an open economy, the neoclassical growth mod-
el (1) can express the country’s output production 
by including the total exports (TEXP), total imports 
(IMP), and final consumption expenditure (FCE). 
The gross domestic product (GDP) refers to the out-
put, gross fixed capital formation (GFCF), also known 
as gross domestic fixed investment, stands for capital 
while total labour force (TLF) is labour used by coun-
try (i) for production of goods and services in a fixed 
period (t). The model can be written as follows:

Figure 1. Change of coffee production, consumption and exportation in all exporting countries

Source: International Coffee Organization (ICO 2018)
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   , , , ,  itGDP f A GFCF TLF FCE IMP TEXP  (2)

The augmented production function of Equation (2) 
can be expressed as follows:

β1 β2 β3 β4 β5 itGDP A GFCF TLF FCE IMP TEXP  (3)

where: the coefficients β1, β2, β3, β4 and β5 indicate 
the returns to scale associated with these five variables 
involved in the production and show that the rate 
of outputs is issued from the rate of inputs used. 
The natural logs (Ln) were inserted in both sides 
of the Equation (3) in order to exclude the differ-
ences in the units of measurements for the variables 
under consideration. Moreover, turning the variables 
into logarithmic forms is reasonable since we know 
that the growth rate of every series becomes the same 
as the derivative of its log with respect to time:

   ln ln   t t t t

t t

d Y d Y dY Y
dY dt Ydt

  
 
 
 

.

Thereby, by holding the level of technology (A) 
constant as well, the Equation (3) becomes:

0 1 2Ln β β ln β ln  it it itGDP GFCF TLF   

3 4 5β ln β ln β ln εit it it itFCE IMP TEXP     (4)

We know that the total exports of the country pro-
ducing coffee in a fixed period (TEXPit) include coffee 
exports (CEXPit) and other exports (OEXPit) of goods 
and services. Therefore:

Ln ln ln  it it itTEXP CEXP OEXP   (5)

Inserting the Equation (5) into Equation (4) results 
in the following:

0 1 2 3Ln β β ln β ln β ln  it it it itGDP GFCF TLF FCE    

4 5 6β ln β ln β ln εit it it itIMP CEXP OEXP     (6)

The Equation (6) represents the final production 
function (model) for estimation with the coefficients β1, 
β2, β3, β4, β5 and β6 showing the returns to scale associ-
ated with the variables mentioned above for country i 
in time t. The εit represents the error term.

In this study, the sample included 32 coffee exporting 
countries over the period of 20 years. This study falls 
into the category of the dynamic panel-data (640 ob-
servations) where the numbers of cross-sectional 
observations (N) and time-series observations (T) 

are both large. Here, the study relied on Mean Group 
(MG) estimator proposed by Pesaran and Smith (1995) 
and Pooled Mean-Group (PMG) estimator suggested 
by Pesaran et al. (1997) which are used to estimate 
non-stationary dynamic heterogeneous panels where 
N and T are large. The MG model allows the slope 
coefficients, the intercepts, and error variances to dif-
fer across the groups. As this estimator does not 
impose any restrictions, all coefficients in the long-
run and short-run are different and heterogeneous.

On the other hand, the PMG estimator allows 
short-run coefficients including the intercepts, er-
ror variances, and the speed of adjustment to the 
long-term equilibrium values to be different across 
the groups while keeping the long-run coefficients 
to be homogeneous across groups. When pooling 
long-term elasticities to be equal across all panels, 
the estimates become efficient and consistent. How-
ever, this happens when the restrictions are true. 
When the PMG model is heterogeneous (in the case 
when the hypothesis of slope homogeneity is not 
accepted), its estimates become inconsistent (Black-
burne and Frank 2007). This is to mention that the 
size of T and N must be relatively large for avoiding 
the bias  in the average estimators and overcome 
the issue of heterogeneity.

The Dynamic Fixed Effects (DFE) is another estimator 
used to estimate these types of panels. It keeps the co-
efficients of the co-integrating vector to be the same 
across all panels and equalises the speed of adjustment 
coefficient and short-run coefficients (Blackburne 
and Frank 2007). However, when the sample size 
is small, the DFE modes are subject to simultaneous 
equation bias caused by the endogeneity existing 
between the lagged dependent variable and error 
term (Baltagi et al. 2000). After running these three 
models, the selection of the best is necessary. This 
is performed through Hausman test to check the sig-
nificant difference between them.

As the main objective of this study was to analyse 
the long-term relationship between the variables, 
the bound test for cointegration was performed. Jo-
hansen (1995) states that the long-term relationship 
is expected to occur only when there is cointegration 
among the variables with the same order of integra-
tion. However, the Auto-Regressive Distributive Lag 
(ARDL) panel model approach, developed by Pesaran 
et al. (1999), is applied when variables are integrated 
of order zero, I (0), and/or integrated of order one, I (1).

An ARDL (p, q, … , qk) of dynamic panel (for this 
case study) has the following general form:
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, ,
1 0

ψ μ ε
p q

it ij i t j ij i t j i it
j j

Y Y X 
 

       (7)

where: i = 1, 2, 3, ... , N refers to the number of coun-
tries; t = 1, 2, 3, … , T is the number of years; Xit is a 
vector (k × 1) of independent variables; ij  refers to the 
coefficient vectors (k × 1); ψij are scalars; μi stands 
for country-specific effect; and εit is error term. For 
each country (i), the model (7) will fit the data when 
the number of years (T) is large.

Therefore, the long-run of Equation (6) can be writ-
ten according to the general form in Equation (7) 
as follows in Equation (8).

For an ARDL (p, q, … , qk) model, the lag structure 
is essential. In case of data limitation, when the time 
dimension is short so that it cannot overextend the lags, 
a common lag structure can be imposed across groups 
as shown in Demetriades and Law (2004). Taking lag 
one, for instance, the ARDL (1, 1, 1, 1, 1, 1, 1) dynamic 
panel specification of Equation (8) is written as fol-
lows in Equation (9).

In Equation (9), when the variables are of order 1 
and cointegrated, the error term becomes integrated 
of order 0, I (0) for all countries i in the dynamic panel. 
Performing the parameterisation of Equations (8) and (9) 
into error correction, we get Equation (10).
In Equation (10),

10 11
0 1 ;π μ(1 ψ ); β ; β

1 ψ 1 ψ
i i i

i i i
i

i
i

  
  

 
 

20 21
2and β

1 ψ
i i

i
i

  



, other coefficients (β3i, β4i, β5i, β6i)

follow the same formula for calculation.
The πi is the error-correcting speed of adjustment 

parameter, and it has a negative value when the vari-
ables manifest a return to long-term equilibrium. 
If πi = 0, it confirms no evidence of a long-term re-
lationship. The β1i, β2i, β3i, β4i, β5i, β6i are the long-
run coefficients associated with the six explanation 
variables. The coefficient β0i adjusts the cointegration 

relationship to have a nonzero mean. The Equation (10) 
is estimated based on maximum likelihood method 
developed by Pesaran et al. (1999) since it is nonlinear 
in the parameters. 

The study was conducted on 32 coffee exporting world 
countries based on the availability of data. The data such 
as gross domestic product (GDP in constant 2010 USD), 
gross fixed capital formation (GFCF in constant 2010 
USD), total exports (TEXP in constant 2010 USD), 
total imports (IMP in constant 2010 USD), final con-
sumption expenditure (FCE in constant 2010 USD), 
total labour force (TLF in million people) were col-
lected from World Bank (2017). The data on cof-
fee export (CEXPit in USD) were provided by Food 
and Agricultural Organization (FAO 2015). The data 
on other exports (OEXPit in USD) were computed from 
available data. The list of selected countries is shown 
in Table S1; Table S1 in electronic supplementary 
material (ESM); for the supplementary material see 
the electronic version. Stata software (version 13.1) 
was used during data analysis.

RESULTS AND DISCUSSION

Unit root testing

Before applying the ARDL approach to cointegra-
tion, unit roots of all the series were tested. According 
to Pesaran et al. (1999), the model is applied only 
when the variables of interest are integrated on order 
I (0) and/or I (1). The study applied two types of panel 
unit root tests: i) Im-Pesaran-Shin and ii) Fisher-type 
unit roots tests, to check if none of the variables is 
over I (1) order of integration. The Table 1 provides 
the results of unit root tests which show that most 
variables of the study are non-stationary at the level 
or order I(0)of integration. At first difference, all 
of the variables became stationary of order I (1). As it 
was found that no variable is stationary at I (2) or 
beyond this order of integration, the study allowed 

21 31 41 51 611 1ln ln ln ln lnln i it i it i it i it i it iti itG TLF FCE IMP CEXP OEXPFCF                

, 1 0 1 2 3 4 5 6Ln π (ln β β ln β ln β ln β ln β ln β ln )it i i t i it i iti i it i it i it i itGDP GDP GFCF TLF FCE IMP CEXP OEXP        

0 1 2 3 4 5 6Ln β β ln β ln β ln β ln β ln β ln μ εit t it t it t it t it t it t it it ittGDP GFCF TLF FCE IMP CEXP OEXP         (8)

101 1 , 1 21 , 120 4030 31 , 1L ln ln ln l l nn n ln lnit it i i t it i i ti i i ii it i ti tGDP GFCF GFCF TLF TLF FCE F IMPCE                

41 , 1 50 51 , 1 60 61 , 1 , 1ln ln ln ln ln ψ ln μ εi i t i it i i t i it i i t i i t i itIMP CEXP CEXP OEXP OEXP GDP               (9)

(10)
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to apply the ARDL bounds approach in investigating 
the long-term relationship between variables.

Pooled Mean Group, Mean Group, 
and Dynamic Fixed Effects results

In this study, the long-term and short-term rela-
tionships between the variables under consideration 
and economic growth were computed. The results 
were found by incorporating the heterogeneous panel 
regression into the error correction model through 
the application of the autoregressive distributed lag 
ARDL (p, q) with three estimators (models). The re-
sults of these estimators, namely Pooled Mean Group 
(PMG), the Mean Group (MG), and the Dynamic 
Fixed Effects (DFE), are reported in Tables 2–4, re-
spectively. The best efficient estimator was chosen 
using a Hausman test (Table 5).

The results of PMG (Table 2) indicate that all vari-
ables have, in the long-run, a positive, highly significant 
effect on economic growth. The PMG also proves 
the error correction term to be negative (significant 
at 5% level), a sign which was expected when variables 
display a return to long-run equilibrium.

The MG estimator (Table 3) shows different results 
than those from PMG. In the long-term relationship, 
there are some variables, such as gross fixed capital 
formation (GFCF), final consumption expenditure 
(FCE), and other export value (OEXP), which cor-
roborate significantly the positive impact like their 
PMG estimates. However, variables such as total 
labour forces (TLF) and coffee export value (CEXP) 
have a negative and non-significant effect on eco-

nomic growth. Considering the error-correction term 
coefficient, the MG provides significant estimate 
coefficient, with the expected negative value, but 
its magnitude is exceeding one unit. Its magnitude 
value (π i = –1.06) acquaints us that 106% of the 
disturbance is corrected from long-run equilibrium 
by the following year.

Finally, the DFE model produces the same results 
as PMG. The speed of adjustment estimate from 
DFE model is reliable and significant, just like shown 
by PMG, but stronger in magnitude (compare πi = –0.23 
from DFE and πi = –0.15 from PMG). The reliable 
value of the speed of adjustment (πi) must be between 
0 and –1. Remember that when πi = 0, long-term 
relationship would be absent.

Selection of efficient estimator: Hausman test

To find the efficient model fitting panel data of this 
study for providing reliable results, the Hausman test 
(Table 5) was performed.

First, the Hausman test of PMG versus MG was run, 
and then the test of best-chosen estimator was per-
formed versus the DFE. In Hausman test, the null 
hypothesis is that the difference in coefficients is not 
systematic. When the probability value calculated 
by Hausman test is more than 5%, the PMG is accepted 
as the best estimator. In contrast, the MG is chosen 
as the best model when the probability value is less 
than 5% (Baum et al. 2003). The Hausman test resulted 
in value of 1.28, and it is a chi-squared distribution 
(2-distribution) with the probability value of 0.9727. 
Here, the study concludes that the PMG estimator 

Table 1. Unit root test results

Variable name 
(in logarithms)

Variable 
(abbreviation)

Level First difference

Im-Pesaran-Shin Fisher type 
(ADF based) Im-Pesaran-Shin Fisher type 

(ADF based)
Gross domestic products LnGDP 0.9418 –0.3633 –6.0173*** 9.5712***
Gross fixed capital formation LnGFCF –0.6905 0.8893 –7.7456*** 14.3422***
Total labour forces LnTLF –0.1471 8.1439*** –3.4580*** 10.5510***
Total imports LnIMP –0.9063 1.8786* –9.6928*** 21.0387***
Final consumption expenditure LnFCE 1.5921 –0.9872 –7.4095*** 14.8261***
Coffee export value LnCEXP 0.9283 –0.8558 –5.0238*** 8.2069***
Other export value LnOEXP –0.4036 1.1346 –7.0433*** 12.3102***

*, ** and *** denote rejection of the null hypothesis at the 5, 1 and 0.1% levels, respectively; Im-Pesaran-Shin unit root tests 
(H0: all panels contain unit roots); Fisher type based on ADF (Augmented Dickey-Fuller) unit root tests (H0: all panels contain 
unit roots)

Source: authors’ estimation
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Table 2. Pooled Mean Group (PMG) results

Variable name (in logarithms) Variable (abbreviation) Coefficient Standard error z
Long-run effects (LR)
Gross fixed capital formation LnGFCF 0.0658064*** 0.0033660 19.55
Total labour forces LnTLF 0.1814581*** 0.0240522 07.54
Total imports LnIMP 0.0298060*** 0.0065156 04.57
Final consumption expenditure LnFCE 0.5096935*** 0.0201350 25.31
Coffee export value LnCEXP 0.0217441*** 0.0013143 16.54
Other export value LnOEXP 0.1729704*** 0.0050483 34.26
Error correction term (speed of adjustment) ECT –0.1464281** 0.0580059 –2.52

Short-run effects (SR)
Gross fixed capital formation ΔLnGFCF 0.0907825*** 0.0140174 6.48
Total labour forces ΔLnTLF –0.6309202* 0.3586257 –1.76
Total imports ΔLnIMP –0.0669539*** 0.0168301 –3.98
Final consumption expenditure ΔLnFCE 0.3915634*** 0.0486093 8.06
Coffee export value ΔLnCEXP –0.0001648 0.0018386 –0.09
Other export value ΔLnOEXP 0.1204683*** 0.0244353 4.93
Intercept –cons 0.4068108*** 0.1431761 2.84

*, **and ***denote significance at 10, 5 and 1% levels, respectively; independent variable – logarithm of gross domestic product 
(LnGDP); number of countries – 32; period 1994–2013; z refers to z-score or standard score for measuring standard deviations 
from the mean

Source: authors’ estimates

Table 3. Mean Group (MG) results

Variable name (in logarithms) Variable (abbreviation) Coefficient Standard error z
Long-run effects (LR)
Gross fixed capital formation LnGFCF 0.2494113*** 0.0739079 3.37
Total labour forces LnTLF –0.1802345 0.2325142 –0.78
Total imports LnIMP –0.2638295** 0.1242119 –2.12
Final consumption expenditure LnFCE 0.5741746*** 0.0912127 6.29
Coffee export value LnCEXP –0.0074184 0.0179028 –0.41
Other export value LnOEXP 0.3716148*** 0.1337670 2.78
Error correction (speed of adjustment) ECT –1.0631350*** 0.0918418 –11.58

Short-run effects (SR)
Gross fixed capital formation ΔLnGFCF –0.0192376 0.0198512 –0.97
Total labour forces ΔLnTLF –0.8222612 0.8871733 –0.93
Total imports ΔLnIMP 0.0257529 0.0219517 1.17
Final consumption expenditure ΔLnFCE –0.1677111** 0.0708351 –2.37
Coffee export value ΔLnCEXP 0.0004030 0.0025732 0.16
Other export value ΔLnOEXP –0.0457260*** 0.0172457 –2.65
Intercept –cons 2.5479820** 1.0065340 2.53

*, **and ***denote significance at 10, 5 and 1% levels, respectively; independent variable – logarithm of gross domestic product 
(LnGDP); number of countries – 32; period 1994–2013; z refers to z-score or standard score for measuring standard deviations 
from the mean

Source: authors’ estimates



391

Agricultural Economics – Czech, 65, 2019 (8): 385–393 Original Paper

https://doi.org/10.17221/283/2018-AGRICECON

is the efficient estimator under the null hypothesis. 
The Hausman test result of PMG versus DFE is 0.01, and 

its associated probability value (1.0) suggests to choose 
PMG as the best estimator under the null hypothesis.

Table 4: Dynamic Fixed Effects (DFE) results

Variable name (in logarithms) Variable (abbreviation) Coefficient Standard error z
Long-run effects (LR)
Gross fixed capital formation LnGFCF 0.0333724 0.0228039 1.46
Total labour forces LnTLF 0.1085344 0.0774064 1.40
Total imports LnIMP –0.0502858* 0.0284532 –1.77
Final consumption expenditure LnFCE 0.7840693*** 0.0604211 12.98
Coffee export value LnCEXP –0.0150508** 0.0070012 –2.15
Other export value LnOEXP 0.1437763*** 0.0253687 5.67
Error correction (speed of adjustment) ECT –0.2345431*** 0.0232696 –10.08

Short-run effects (SR)
Gross fixed capital formation ΔLnGFCF 0.0312008*** 0.0055155 5.66
Total labour forces ΔLnTLF –0.1779678** 0.0872282 –2.04
Total imports ΔLnIMP –0.0143428* 0.0081460 –1.76
Final consumption expenditure ΔLnFCE 0.1250500*** 0.0264789 4.72
Coffee export value ΔLnCEXP 0.0044843** 0.0019752 2.27
Other export value ΔLnOEXP 0.0493368*** 0.0096165 5.13
Intercept –cons 0.2811590 0.1740706 1.62

*, ** and *** denote significance at 10, 5, and 1% and levels, respectively; independent variable – logarithms of gross domestic 
product (LnGDP); number of countries – 32; period 1994–2013; z refers to z-score or standard score for measuring standard 
deviations from the mean

Source: authors’ estimates

Table 5. Hausman test for efficient estimator

Coefficient LnGFCF LnTLF LnIMP LnFCE LnCEXP LnOEXP
Hausman test 1: Mean Group (MG) versus Pooled Mean Group (PMG)
MG 0.2494113 –0.1802345 –0.2638295 0.5741746 –0.0074184 0.3716148
PMG 0.0658064 0.1814581 0.029806 0.5096935 0.0217441 0.1729704
Difference 0.1836049 –0.3616926 –0.2936355 0.0644811 –0.0291625 0.1986444
Standard error 0.3868006 1.216683 0.650061 0.4769592 0.0936894 0.7000845
chi2 (6) = 1.28*
Probability > chi2 = 0.9729

Hausman Test 2: Pooled Mean Group (PMG) versus Dynamic Fixed Effects (DFE)
PMG 0.0658064 0.1814581 0.029806 0.5096935 0.0217441 0.1729704
DFE 0.0333724 0.1085344 –0.0502858 0.7840693 –0.0150508 0.1437763
Difference 0.0324339 0.0729237 0.0800918 –0.2743758 0.0367949 0.0291941
Standard error 1.0662060 7.6201040 2.0641580 6.379133 0.4163607 1.5992610
chi2 (6) = 0.01**
Probability > chi2 = 1.0000

*PMG is more efficient estimator than MG under null hypothesis (H0); **PMG is more efficient estimator than DFE under 
null hypothesis (H0); Ln – logarithms; GFCF – gross fixed capital formation; TLF – total labour forces; IMP – total imports; 
FCE – final consumption expenditure; CEXP – coffee export value; OEXP – other export value

Source: authors‘ estimates
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The results from PMG are shown in Table 2; the study 
also found the coefficient of error correction term 
(ECT) to be fairly negative and significant (p < 0.05) 
with the value of –0.1464281. It implies that the system 
corrects its previous-period disequilibrium (policy 
deviation, crisis, risk) at a speed of 15% annually 
to reach the steady-state. Bannerjee et al. (1998) re-
port that when the error correction term is highly 
significant, the long-term relationship is more stable. 
This fair significant value of ECT confirms the exist-
ing long-run equilibrium relationship between coffee 
export and economic growth. It argues that economic 
growth reacts to disequilibrium in coffee export: 
economic growth increases in response to positive 
deviations from the long-run equilibrium in coffee 
export, while it decreases in response to negative 
deviations from the long-run equilibrium.

The long-term impact of gross fixed capital forma-
tion (GFCF) on economic growth was positive and 
significant at 1% level. This finding is supported by 
the Harrod-Domar model, a classical Keynesian model 
of economic growth developed by Harrod (1939) and 
Domar (1946). The model states that more invest-
ment (capital formation) results in the accumulation 
of capital, which in turn generates economic growth. 
The more a country saves and invests, the greater is its 
GDP growth. The results of PMG also show that labour 
force (TLF) has a positive long-term significant effect 
on economic growth. The same results were found 
by Boztosun et al. (2016) in Turkey for the period 
of 1961–2011. It can be seen through these results 
that in coffee-producing countries, a 1% increase in to-
tal labour force induces their GDP to get an increase 
of 0.181% in the long-run. As shown in Table S1, most 
coffee producers are developing countries; Table S1 
in electronic supplementary material (ESM); for the 
supplementary material see the electronic version. 
These countries have large populations which have 
been expected to increase in the period of 2010–2030 
and provide more labour force (Bloom and McKenna 
2015). Following Mankiw et al. (1992) model, these de-
veloping countries can improve their economy through 
human capital investment. This refers to increase 
in the labour force skills and knowledge for raising 
national income, as Breton (2013) shows that schooling 
boosts the educated workers’ marginal productivity, 
and in return these workers enhance the marginal 
productivity of other workers and physical capital.

The impact of total imports (IMP) on economic 
growth is positive (significant at 1% level) for the 
long-term period. Its effects show that a 1% expansion 

in imports leads to the increase of economic growth 
by 0.03%. Similar result was reported by Kim et al. 
(2007), showing that imports had significant positive 
effects on productivity growth in Korea in the period 
of 1980–2003. Final consumption expenditure (FCE), 
also called government expenditure or gross national 
expenditure, has a positive significant long-term im-
pact on economic growth as well; similar results found 
by Suanin (2015).

As shown in Table 2, the study can also lead to a 
deduction that the long-run effects of coffee exports 
(CEXP) and other exports (OEXP) on GDP are positive 
(significant at p < 0.01): 1% increase in coffee exports 
and other exports result in a 0.0217% and 0.173% 
increases in GDP, respectively. These results confirm 
the hypothesis of this study stated before that there 
is a long-term positive relationship between coffee 
exports and economic growth in coffee-producing 
countries. Equally, using the Engle and Granger test, 
and the Johansen cointegration test, Noula et al. (2013) 
found a positive and significant long-term relation-
ship between coffee exports and economic growth 
in Cameroon in the period of 1975–2009. For exports 
other than coffee, the studies by Fatemah and Qayyum 
(2018) showed their positive impact on the country’s 
economic growth in the long-term period.

CONCLUSION

The results from the ARDL approach to cointegration 
with PMG estimator confirmed that all the variables 
have a long-term positive, highly significant impact on 
economic growth. Like other exports, the long-term 
effect of coffee exports on economic growth was posi-
tive and significant. In the long-run, a 1% increase 
in coffee exports results in a 0.0217% increase in GDP. 
This confirms that the countries producing coffee 
can boost their economy by increasing the quantity 
and quality of coffee exports. As these countries have 
high comparative advantage in coffee production, they 
should implement policies stimulating the coffee sec-
tor by considering other determinants of economic 
growth in an open economy and placing them in the 
direction of coffee production. They should empower 
the labour force involved in the coffee sector, increase 
gross fixed capital formation in this sector, and boost 
the imports of inputs used in coffee production and 
exportation such as good fertilisers, and equipment 
used in harvesting and post-harvest handling. These 
countries should participate in international coffee 
competitions and events such as World Coffee Events 

https://www.agriculturejournals.cz/publicFiles/297063.pdf
https://www.agriculturejournals.cz/publicFiles/297063.pdf
https://www.agriculturejournals.cz/publicFiles/297063.pdf
https://www.agriculturejournals.cz/publicFiles/297063.pdf
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(WCE) to stimulate the promotion of coffee quality. 
Moreover, being a member of the International Cof-
fee Organization (ICO), the main intergovernmental 
organisation for coffee, gathering exporting and im-
porting governments to address the challenges found 
in the worldwide coffee sector, would be useful for the 
purposes of advocacy and international cooperation. 
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