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Abstract 
In the current context of boosting economic growth based on agriculture, the tradi-
tional determinants seem insufficient. It is therefore necessary to establish the role of 
non-classical factors that influence the evolution of agricultural exports. Thus, this 
paper aims to establish the role of transportation infrastructure in determining coffee 
exports in Togo’s economy. Firstly, the principal component analysis technique is 
used to construct a proxy of transportation infrastructure. Then the Error Correction 
Model is estimated under the gravity model framework. The data used in this study 
come mainly from FAO database, World Bank database and cover the period 
1980-2014. The results reveal that transportation infrastructure is a good pillar for 
coffee exports enhancement in the short and long run. In addition, domestic produc-
tion has a positive and significant effect on coffee exports. Regarding global factors, 
only the exchange rate affects long-term coffee exports. In terms of policy message, 
increase in transportation infrastructure investment is a strategy for increasing coffee 
exports. 
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1. Introduction 

Agriculture is the mainstream economic activity in many developing countries. The 
economic performance in these countries is highly associated with the development of 
this sector. The sector performances trend in Togo is partly defined by coffee chain. 
However, in recent years, the coffee exports have recorded a discouraging trend. In-
deed, Togo’s coffee exports have declined by 23.4% during the agricultural year 2011/ 
2012, and by 31.4% during the campaign 2012/2013 [1]. Many efforts aiming to reverse 
this trend have not been successful as one can deduct from the bellow Figure 1. 
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Figure 1. Evolution of coffee exports in Togo from 1980 to 2014. Source: Author construction from FAOSTAT data. 

 
Thus, the traditional coffee exports drivers seem insufficient to achieve a higher and 

sustainable coffee exports. Consequently, new coffee exports drivers are needed and in-
frastructure development may be one of them since deficiencies in transportation and 
related infrastructure may translate into poorly functioning domestic markets with little 
spatial and temporal integration, low price transmission, and weak international com- 
petitiveness. The impact of infrastructure on coffee export is missing in most of the 
studies focusing on coffee exports. Such a study is merely inexistent in the context of 
Togo. This research tries to fill this paramount gap.  

This paper is structured in three parts. After a detailed presentation of the review of 
literature in the following section, the Section 3 discusses the model used while the last 
section deals with the analysis of the results. The paper ends with a conclusion. 

2. Literature Review 

Among the Objectives of Sustainable Development adopted recently, the fight against 
poverty is of paramount importance. Several development policies are developed and 
implemented to overcome this persisting challenge. However, even though significant 
progress has been made in some parts of the world in terms of poverty reduction, much 
remains to be done especially in Least Developed Countries (LDCs). 

Agriculture is at the heart of the economy of the Least Developed Countries (LDCs). 
It represents a large share of Gross Domestic Product (GDP) (30% to 60%), and em-
ploys a significant proportion of the working population (40% to 90% in most cases). It 
is the only source of substance and income for more than half of the population of 
those [2]. In view of these findings it appears that the LDCs will not move towards 
economic growth and reduction of poverty if they do not value human resources and 
potential productive capacity in agriculture. Faced with the challenge of globalization 
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and international competition, food production and a strong agricultural system would 
therefore be a key pillar of economic growth and development in LDCs. This justifies 
the World Bank twin goals1. 

Indeed, although globalization offers new opportunities for growth and development 
in all regions of the world, the hopes and expectations has raised the rapid liberalization 
of trade and financial markets have not yet materialized particularly in LDCs. In fact 
the latter are increasingly marginalized, especially in the agricultural trade. The com-
bined share of their agricultural exports declined from about 5% of the world total in 
the early 70s to just 1% in 1996-98 [3]. Furthermore LDCs export a narrow range of 
primary commodities vulnerable to fluctuations in demand and worsening terms of 
trade. Also their external debt remains too heavy. The inability of LDCs to compete not 
only in global markets but also on domestic markets is reflected in the increase in im-
port bills for food products; raising and the establishment of a true agricultural devel-
opment policy in order to reverse the trend. 

Togo, the study country, falls within the least developed countries. The Togolese 
economy is mainly based on agriculture which employs 70% of the working population, 
provides 40% of GDP (Gross Domestic Product), far ahead of the services and trade, 
which accounted for 23% and 1% of GDP. It also represents 20% of export earnings 
(Ministry of Agriculture, 2012). The three main export crops are cotton, cocoa and cof-
fee. Indeed, after fifteen years of economic stagnation due to the socio-political unrest 
in the country from 1990 to 2005, a period that saw also the suspension of much of the 
international aids, Togo is experiencing since 2007 a political stability and economic 
revival phase. The Togolese agriculture appears primarily as farming unproductive sub-
sistence; the level of food production has changed little and annuity products faced the 
vagaries of world markets. Cotton is a crop grown in all regions of Togo in rotation 
with food crops. As for coffee and cocoa, they are grown mainly west of the Plateaux 
region and, to a lesser extent, in the southwest of the central region. The reform of the 
sector, which occurred in June 1996, focused on the liberalization of prices of coffee 
and cocoa, and marketing (including export) that were previously under the control of 
a public marketing board agricultural products. The main objectives of liberalization 
were to improve incentives to producers and their income. The coffee chain manage-
ment and cocoa is currently provided by a Steering Committee composed of represent-
atives of all operators involved in these sectors: state, producers, exporters and banks. 
The Committee determines, every two weeks, a producer price (Price) on the basis of 
the evolution of international prices and certain costs; the target price is 70% of the 
price fob. There has been since 2005 a cocoa prices rise (almost 22% from the 2004 lev-
el), (source: Trade Policy Review, WT/TPR/S/166, page 48-72). 

However, even if exports of cotton and cocoa have seen a remarkable rise in recent 
decades, in terms of monetary value, coffee export stagnated or even declined. More- 
over, statistical analyzes show that the average growth rate of green coffee production 

 

 

1The World Bank has committed itself to twin goals: eliminating extreme poverty by 2030 and boosting 
shared prosperity. 
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over the past decade is −9.4% (Ministry of Agriculture, 2012) due both to a continued 
decline in acreage and aging plantations. A decline in production results in lower coffee 
exports. 

So this is designed to analyze the various internal and external factors that may affect 
coffee exports in Togo in order to develop a recovery strategy for this sector since it is 
vital to the economic growth of the country. 

The analysis is based on the standard gravity model linking the various factors that 
may affect trade in coffee exports. Considered as the most appropriate model in the 
analysis of trade flows, the gravity model allows taking into account the specificity of 
developing countries in capturing the impact of various factors on coffee exports in 
Togo. 

3. Methodology 
3.1. Conceptual Framework 

The model used for the analysis of Togolese coffee exports was inspired from the gravi-
ty model. The gravity model allows, taking into account the specificity of the Togolese 
economy, to capture the impact of various factors on coffee exports of the latter. 

The model became in recent decades the standard modeling model of international 
trade [4] and indifferently realized exchanges between similar economies or very dif-
ferent based on theoretical foundations as far as monopolistic competition and com-
parative advantage. The gravity model originates from the theory of universal gravita-
tion. 

Indeed, the mathematician and physicist Isaac [5] presents the results of its work in 
mechanical formula and the law of universal gravitation that two bodies attract with a 
force proportional to the product of their masses and inversely proportional to the 
square the distance that separates them. Under the algebraic form this law is expressed 
as follows: 

2
ij i j ijF G M M D= ∗  

where Fij is the force of attraction, Mi represents the mass of i, Mj is the mass of j, Dij is 
the distance between i and j, G is the gravitational constant. In 1962 economists dis-
covered gravity through the work of J. Tinbergen that formalizes the law as follows: 

( ) ( ) ( )ky
i J ij

z
j iF M M DG= ×  

where k, Fij is the flow of trade in value of country i to country j, Mi and Mj are the 
economic weight of the two economies i and j (measured by GDP), Dij is the geo- 
graphical distance between them. y, z and k are elasticities. 

3.2. Functional Form of the Gravitational Model 

Let’s consider two countries i and j, the respective GDP Yi and Yj and the distance dij; 
The export flows from i to j is Xij. We have:  
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( ) ( ) ( ) ( ), ,ij i j ij
z

i
k

j j
y

iX Y Y d Y Yf g d= = ⋅  

The general form of the gravity equation is obtained by applying the logarithm. 

ln ln ln lnij i j ij ijX Y Ya y z k d ε= + + − +  

With y, z and k positive. Log transformation allows to reduce the power function in a 
linear function, and apply as OLS (Ordinary Least Squares) in the econometric treat-
ment. It also helps to interpret the coefficients in terms of elasticity. Finally, the esti-
mated equation is obtained by including control variables base on the literature on the 
topic in the previous equation and removing some variables. The estimated form is 
specified in the following section. 

3.3. Estimates Procedure 

According [6] and [7], the first main feature of gravitational models is its flexibility in 
the sense that one can add or remove variables in the model. The second main feature is 
the symmetry, i.e., we can apply these models to analyze the trade in one direction only 
(unilateral trade) or in both directions (bilateral trade). The gravity model is conse-
quently used in this study to assess the impact of infrastructure on coffee exports in 
Togo. The functional form of the estimated model is specified as follow (Table 1): 

( ) ( ) ( ) ( ) ( ) ( )ln ln ln ln ln lnt t t t t t ijexp b prod c price d exch e infrs f GDPa ε+ + + ++= +  

The coefficients of the log-linear regression supply elasticities of trade flows with re-
spect to various explanatory variables considered. The εi residues correspond to differ-
ences in theoretical model and can identify, from an economic point of view, potential 
or saturation levels (according to the sign of the residue) exchanges. The interpretation 
of the modeling results is made according to the standard criteria of regression and 
analysis of variance [8] based on correlation coefficients, significance tests and the va-
riance inflation factor values and using graphics and exploratory methods [9]. Exports 
are firstly employed in domestic production and also foreign demand [10]. We deduce 
that green coffee production coefficient of Togo in year t is positive and the world cof-
fee exports coefficient in year t is negative. 

Given that much of international trade is now intra-firm trade, we believe that for-
eign direct investment plays positively on exports. However, given the specificity of  

 
Table 1. Variables description. 

Variables Description 

expt Quantity of coffee exported in year t 

prodt Quantity of coffee produced in year t 

pricet Coffee export price in the year t 

excht US dollar exchange rate in CFA in year t 

Infrs_indext Infrastructure index in the year t 

GDPt Gross domestic product in the year t 
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the area studied and the particularity of the country (there is seldom multinational 
companies that invest directly in agriculture, support for agriculture is often the fact of 
the state and development partners), we will use instead of IDE public spending as a 
whole. But to reflect the effect of public spending on coffee exports, we will consider 
our work in the amount of coffee produced nationally. The inclusion of this variable 
follows the hypothesis that increased spending on agriculture would promote an in-
crease in production which in turn would support an increase in agricultural exports. 
Thus, the expected sign of the variable national coffee production quantity will be posi-
tive. 

[11] showed that the price F.O.B. consists of farm gate prices and various internal 
taxes, transaction costs, transportation and marketing negatively affect the export vo-
lume of property. We therefore hope that the price variable is negatively correlated to 
the quantity exported green coffee. 

According to [12], plus the local currency depreciates against the currency in which 
the exchange is more price competitiveness of local products improves. It is therefore 
hoped a positive correlation between the exchange rate of the US dollar and the CFA 
green coffee exports in Togo. 

The co-integration approach is used in this study to estimate equation [13]. It is di-
vided into four main stages: The first stage is the analysis of the variables stationary. 
This is to determine very carefully the type of deterministic or stochastic trend of each 
variable and their respective order of integration. Dickey-Fuller tests are used for this 
purpose. Step 2 is that of the cointegration test. It is appropriate here to determine the 
number of cointegration relations. Decisions are made according to the test results of 
[14] [15] based on the eigenvalues. Step 3 involves identifying cointegrating relationships, 
estimating by ordinary least squares (OLS) in long-term relationships between the va-
riables and checking the residue stationary. Finally in the last step, short-term relation-
ships between the variables are estimated by OLS. All these steps are performed with 
the Eviews software. 

3.4. Data Source 

The data used in this study are essentially time series data and covering the period from 
1980 to 2014. Data on the quantities produced, quantities exported, world exports and 
FOB prices are from the FAO database (FAOSTAT). The exchange rate, population and 
GDP and the variables included in the construction of infrastructure index are taken 
from the database of the World Bank. 

4. Results and Discussion 

Before estimating the gravity model we first construct the transportation infrastructure 
index using the principal component analysis technique. This proxy is supposed to 
capture the overall transportation infrastructure development of the country. The va-
riables included in this process are rail miles, road miles and investment in transportation 
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infrastructure. Both the Kaiser-MeyerOlkin (KMO2) measure of sampling adequacy and 
Bartlett’s test of sphercity (Hair, et al., 1998) indicated that all the three variables in-
cluded for the factor analysis were relevant. The constructed proxy is then included in 
the gravity model to capture the impact of transportation infrastructure on coffee ex-
ports. The descriptive statistics of the constructed proxy as well as the other variables 
are presented in the Table 2. 

4.1. Estimate by Error Correction Model (ECM) 

Analysis of the results of our estimates by an Error Correction Model is preceded by a 
brief analysis of stationarity tests and co-integration of our data. 

The results of stationarity tests indicate that the variables are integrated of order 1. 
The tests are conducted at the 5% threshold. This leads us to make the cointegration 
tests of Johansen, the results show that the variables are co-integrated on the period 
from 1982 to 2011 with a rank of co-integration that is 5% to 10% threshold. The esti-
mation results are presented in the Table 3. 

The Table 3 shows the results of short and long term estimates of the export model. 
It is observed that the coefficient associated with the restoring force is negative 
(−0.4608) and significantly different from zero at the 1% level (the Student statistic is 
−4.353 > −1.96). So there is an error correction mechanism. 46.08% of the imbalance 
between the desired and actual level of exports can be adjusted. In other words, a shock 
found during a year is completely absorbed after 2 years and 2 months. 

4.2. Resilience of Short and Long Term 

The results of the estimates reveal that the transportation infrastructure development is 
closely associated with the level of coffee exports. Indeed, a 10% increase of the trans-
portation infrastructure index results in 2.35% increase in coffee export in the short 
run, this figure becomes 4.52% in the long run.  

For all the remaining variables, the expected signs of the coefficients are not all met.  
 

Table 2. Descriptive statistics of the variables. 

Variables Count Mean Max Min Sd 

Infrs_index 34 3.47 5.56 0.55 1.30 

lnexp 34 9.14 9.84 7.30 3.06 

lnGDP 34 10.63 14.4 9.34 1.35 

lnprod 34 9.35 10.12 7.89 1.90 

lnprice 34 7.28 8.08 6.36 0.54 

lnexch 34 6.11 6.59 5.35 0.20 

Source: Author’s calculation based on data from WDI and FAOSTAT. 

 

 

2Kaiser-Meyer-Olkin (KMO) is a statistics that measures the adequacy of a variable to be included in factor 
analysis based on correlation and partial correlation. There is a KMO statistic for each individual variable, 
and their sum is the KMO overall statistic. KMO varies from 0 to 1.0 and KMO overall should be 0.60 or 
higher to proceed with factor analysis. 
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Table 3. Estimation results of the ECM. 

Control variables Coefficients t-values 

Constante 6.915 0.714 

DLn(GDPt) −0.748 −0.543 

DLn(PRICEt) 0.10** 2.020 

DLn(PRODt) 0.413* 2.110 

DLn(EXCHGt) −0.21 −0.489 

D(INFRT_INDEX) 0.235*** 2.43 

Ln(EXPT(−1)) −0.408*** −4.353 

Ln(GDPt(−1)) −0.196 −0.547 

Ln(PRICEt(−1) 0.088 0.290 

Ln(PRODt(−1)) 1.194*** 2.560 

Ln(EXCHGt(−1)) −0.657* −1.758 

INFRST_INDEXt(−1) 0.452** 1.99 

R-Carré 0.79 

Fisher. stat 5.98 

* = significant at 10%; ** = significant at 5%; *** = significant at 1%. Source: Author, estimates in stata. 

 
GDP, contrary to the basic assumption, has a negative effect on the Togolese coffee ex-
ports both in the short term and long term, but this effect is not significant. Regarding 
national quantities produced, there is a positive effect on the domestic exports of Togo-
lese coffee, a result which confirms the predictions of economic theory as a country that 
can export only what it produces, any increase in production would lead to a rise in 
exports. Regarding external variables, we observe that the coffee export price has a pos-
itive effect on exports of coffee only in the short term. By contrast, the exchange rate 
has negative impact in the long run on coffee exports bill. 

Specifically, a 10% higher exchange rate causes a decrease in coffee exports of 6.57% 
in the long run while an increase in coffee export price at the same rate causes, in the 
short run, a 0.10% increase in exports.  

5. Conclusions 

Agricultural exports are one of the main sources of funding of Togo, but they are sub-
ject to strong cyclical fluctuations. It is therefore necessary to establish the role of 
non-classical factors that influence the evolution of agricultural exports. Thus, this pa-
per established the role of transportation infrastructure in determining coffee exports in 
Togo’s economy. Firstly, the principal component analysis technique is used to con-
struct a proxy of transportation infrastructure. Then the Error Correction Model is es-
timated under the gravity model framework. The data used in this study come mainly 
from FAO database, World Bank database and cover the period 1980-2014.  

The results of the estimates suggest that transportation infrastructure is a driver of 
coffee exports in Togo in a short term as well as in the long term. Coffee price, ex- 
change rate, and national production are other drivers of coffee exports established by 
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this study. The policy message drawn from this study encourages policy makers in in-
vesting in transportation infrastructure as a sound strategy to boost coffee exports. 
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