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Abstract: 

This study empirically examines the relationship between infrastructure 
stock and bilateral trade flows using a panel of 11 countries in East Africa 
for the period 2000 to 2018. Infrastructure augmented gravity model was 
estimated using total bilateral exports for the countries in East Africa. 
Infrastructure was disaggregated into transport and information and 
communications technology (ICT) infrastructures. Two institutional 
variables, control of corruption index and regulatory quality, were 
incorporated in the model. By employing Poisson Pseudo Maximum 
Likelihood (PPML) estimator, the results confirm that both ICT and 
transport infrastructures and quality institutions positively impact on 
the volumes of total bilateral exports in East Africa. However, ICT 
infrastructure has a greater impact on trade flows compared to transport 
infrastructure. Therefore, more resources should be channelled towards 
increasing the stock of ICT infrastructure to propel trade and regional 
integration in East Africa. 
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INTRODUCTION

The successful participation of countries in international trade is determined by a number of factors 
other than the level of tariffs and other quantitative trade restrictions. These other factors include the 
quantity and quality of the existing infrastructure. Infrastructure development promotes competitiveness by 
reducing trade costs and consequently enhancing regional economic integration (Limao and Venables, 
2001; Behar and Venables, 2011). Therefore, infrastructure development enables an economy to exploit 
a comparative advantage, specifically in trade and that infrastructure deficiency limits international 
trade (Cosar and Demir, 2016; Danaubauer at al., 2018).  
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Infrastructure development accelerates the pace of economic progress by enhancing more production 
activities, and leads to lower costs for conducting domestic and foreign trade. More infrastructure facilities 
lead to industrialization and many employment opportunities are created, which leads to poverty reduction 
in a country (Sahoo et al., 2010). Various kinds of infrastructure facilitate international trade; hard 
infrastructure is essential for trade between a country and the rest of the world. They include roads, rail 
lines, ports, and airports. Soft infrastructure also determines trade volumes, it relates to cost, time, and 
the number of documents needed during trade between the borders (UNCTAD, 2013). The quality of 
infrastructure1 in a country determines costs and volume of international trade. Furthermore, since 
various sectors consume infrastructure services differently, infrastructure quality affects opportunity 
cost and specialization in international trade (World Trade Organization, 2004). 

The cost of trade is a key concern to many developing countries, like those in the East Africa region. 
According to the World Trade Organization (2015), trade costs were 227 percent (of their ad-valorem 
tax equivalent) in less developed countries (LDCs) for the manufacturing sector, compared with 125 
percent, 98 percent, and 82 percent in lower middle income, upper middle income and high-income 
countries respectively. These figures show that infrastructure in LDCs accounts for a high percentage 
of trade costs in comparison to the developed countries. 

The East Africa region has been implementing joint infrastructure programs in roads, railway, 
pipeline, ports, and in energy development. For example, some of the joint infrastructure projects in 
East Africa are spearheaded by the East African Community (EAC) Partner States. Under the transport 
sector, there are: two main transport corridors to facilitate in the region; the first is the northern cor-
ridor, which covers 1700 km from Mombasa port and serves Kenya, Rwanda, Burundi, Uganda, South 
Sudan, and Eastern DRC; the second is the central corridor, which covers 1,300 km from the port of 
Dar es Salaam, and serves Tanzania, Rwanda, Burundi, Uganda, Eastern DRC, and Zambia. Apart from 
the road infrastructure, railway infrastructure is also given consideration; this includes upgrading of 
existing railway tracks to Standard Gauge Railway. The EAC railway project has been planned to cover 
the northern corridor, from Mombasa to Malaba, then to Juba and Kigali, and finally to Bujumbura. 
In terms of communication infrastructure, under the EAC Broadband Information and Communica-
tions Technology (ICT) Infrastructure Network (EAC-BIN), the EAC has managed to increase the ICT 
infrastructure through four undersea cables, which covers the East African Coast: EASSY, SEACOM, 
TEAMS and LION 2 (EAC, 2011a). All these are intended to promote both intra-and inter regional 
trade by removing impediments in the movement of goods and services (EAC, 2011b).

The performance of the East Africa region in international trade remains poor, notwithstanding 
the increased infrastructure projects in the region. For example, only 6 percent of total imports for 
the EAC Partner States are sourced from the region, while exports to the region account for only 20 
percent of the total (World Trade Organization, 2019). The poor performance of trade in East Africa 
is partially attributed to technical barriers to trade, lack of product diversification, and a lack of a com-
mon currency. However, it is difficult to understand the trade performance of the East Africa region 
without understanding the contributions of infrastructure and quality of institutions. According to 
Francois and Manchin (2013), better institutions can promote trade. In general, the volume of trade 
and the ability of low-income countries to participate in international trade depends on institutional 
quality and access to a well-developed infrastructure. 

1	 Infrastructure quality is determined based on an index that describes the extent of infrastructure development in a country. 
From the World Economic Forum, a value of 1 refers to an extremely underdeveloped infrastructure, while a value of 7 
refers to an infrastructure that is extensive and efficient by international standards. 
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The role of infrastructure on regional trade flows has been investigated in a number of previous 
studies (Ismail and Mahyideen, 2015; Shepherd, 2016; Raychaudhuri and De, 2016; Rehman et al., 2020). 
However, there is little understanding of how different forms of infrastructure and institutions affect 
intra-regional trade flows, particularly in East Africa. Therefore, this paper explores the impact of 
transport and ICT infrastructures on East Africa’s trade by incorporating quality of institutions as 
an element of the analysis using the Posisson-Pseudo Maximum Likelihood (PPML) estimator. The 
superiority of PPML in estimating trade flows is that it performs well in the presence of zero bilateral 
trade flows, and controls for different patterns of heteroscedasticity in the regression model (Silva and 
Tenreyro, 2011). 

The rest of the paper is organized as follows: Section 2 discusses the literature on infrastructure and 
trade, while Section 3 presents the methodology and data pertaining to this study. Section 4 discusses 
the study findings, while conclusions and policy implications are presented in Section 5. 

LITERATURE

Even though effort has been made worldwide to reduce tariffs, a number of trade barriers still prevail. 
Such barriers are classified as either ‘soft’ or ‘hard’ (De, 2006). Trade facilitation measures are always 
used to overcome the soft barriers; on the other hand, hard barriers are linked to infrastructure, and 
are minimized by measures related to transport facilitation.   

Gravity model was first augmented to include infrastructure variables by Bougheas et al. (1999), by 
extending the Dornbusch-Fischer-Samuelson model of 1997 in a study of infrastructure and trade from 
a sample of European countries. The authors linked the variations in trade volumes and competitive-
ness across countries to disparities that exist in the stock and quality of infrastructure across regions.  
Furthermore, they gave evidence that infrastructure development has the potential of increasing trade 
flows, as it acts by lowering trade costs. Celbis et al. (2014), in concurrence with these findings, argue 
that infrastructure development lowers transport costs, thereby increasing a country’s trade volume. 
They state that transport infrastructure is important to lowering trade related costs, especially during 
the transportation of goods. 

Market expansion is also realized with improved infrastructure, and with consumers being exposed 
to many competing producers, prices fall, resulting in welfare improvement (Henckel and McKibbin, 
2010). Other studies that support the crucial role of infrastructure in promoting trade by lowering trade 
costs are Francois and Manchin (2013), Raychaudhuri and De (2016), and Bonfatti and Poelhekke (2017). 
They argue that developing the physical infrastructure plays an important role in lowering trade costs 
and, consequently, in increasing the volume of trade. The role of infrastructure in lowering trade costs 
and increasing international trade flows is also supported by Donaubauer et al. (2018), who employed 
a gravity model for a panel of 150 developed and emerging countries using data for the period 1992 
and 2011. They found that improving infrastructure is important for reducing not only bilateral trade 
costs, but also multilateral trade costs. Moreover, a study by de Soyres et a.l (2018) established that 
countries located along the infrastructure corridors under Belt and Road Initiative experience the most 
gains in terms of time and trade costs, that decline by up to 11.9 percent and 10.2 percent, respectively. 

Using a sample of 10 economies from Asia, Ismail and Mahyideen (2015) investigated the effect of 
infrastructure on trade by applying a gravity model augmented for various infrastructure types. Using 
data for the period 2003 to 2013 and estimating a random effects model, they established that improved 
transport infrastructure increases the volume of trade. Rehman et al. (2020) obtained similar results for 
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6 South Asian countries by employing a pooled mean group estimator between 1990 and 2017. Shepherd 
(2016) employed network analysis methods to examine the link between infrastructure development, 
global value chains, and trade facilitation performance for 44 countries in Sub-Saharan Africa (SSA). 
The study established that SSA is marginalized in world networks for value added trade and global 
value chains due to high trade costs resulting from inadequate infrastructure. 

Other panel studies that support the importance of infrastructure in promoting growth of trade 
include Hernandez and Taningco (2010), who applied gravity model and import data for 11 Asian 
economies for the period 2006 to 2008. They used a fixed effects model and found trade in industrial 
supplies, petroleum products, consumption, and investment goods in East Asia as being dependent quality 
of port infrastructure. Shepherd and Wilson (2009) used a gravity model using data for 14 ASEAN 
member countries for the period 2000 to 2005. They employed ordinary least squares estimator and 
found transport and ICT infrastructure as the main facilitators of trade in Southeast Asia. Studies by 
Bankole et al. (2013), Yushkova (2014), and Xing (2015) also support the role of ICT infrastructure in 
enhancing bilateral trade. 

By examining the effect of physical infrastructure, ICT, border and transport efficiency on performance 
of exports of 101 developing countries for the period 2004 to 2007, Portugal-Perez and Wilson (2012) 
employed two-stage a Heckman selection model and established that exports are mainly driven by 
physical infrastructure. However, they established a declining effect of physical infrastructure as income 
rises, as well as ICT and border/transport efficiency. In a natural experiment to assess the effects of 
domestic transport infrastructure on Chile’s trade flows, Martincus and Blyde (2013) combined firm-
level data between 2008 to 2011 and used a difference in difference estimator to establish that shocks 
to domestic infrastructure negatively influence firms’ exports. Similarly, to support the crucial role of 
transport infrastructure in trade facilitation, Francois and Manchin (2013) established that transport 
and communication infrastructure and quality of institutions are important determinants of both a 
country’s export volume and possibility of exports. Alvarez et al. (2018) support the crucial role of 
institutions in bilateral trade but argue that the effect of institutions on bilateral trade is somewhat lower 
than other determinants such as distance. Other studies by Yu et al (2015) and Lin and Fu (2016) also 
support the role of institutions in fostering international trade.   

Studies by Behar and Manners (2008), Djankov et al. (2006) and Bensassi et al. (2015) have found 
that the volume of trade increases through a reduction in trade costs, resulting from development of 
physical infrastructure and improvement in logistics. In a similar study, Fink et al. (2005) used a gravity 
model to investigate the effects of communication cost on bilateral trade. They found that cost of phone 
calls is an important determinant of bilateral trade. They found that a reduction in the cost of phone 
calls by 10 percent leads to an increase in the volume of bilateral trade by 8 percent. To emphasize the 
link between infrastructure, transport costs and trade, Limao and Venables (2001) estimated a gravity 
model for imports using data for 103 countries for the year 1990. By employing a tobit and fixed effects 
models, they established that distribution of infrastructure from the median to the top 25th percentile 
increases the volume of trade by 68 percent.    

Nordas and Piermartini (2004) built an index of infrastructure quality using road, airport, port, 
and telecommunications and time required for customs clearance as measures of infrastructure. They 
employed a gravity model for 138 countries using exports data for different sectors. Using ordinary 
least squares and fixed effects estimators, they investigated how infrastructure quality affects trade, and 
found that poor quality of infrastructure increases the entire transactions costs as goods are likely to 
be damaged during transportation.  
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METHODOLOGY

Gravity Model

Following literature, this study employed an augmented gravity model to analyze the impact of 
infrastructure development and institutions on trade.  Gravity model is considered to be the most robust 
partial equilibrium model in explaining the variations in bilateral trade flows (De, 2006). Gravity model 
was first introduced by Tinbergen (1962), and later modified by Anderson (1979) to include trade 
costs under the assumption that each country produces a unique product, which applies the concept 
of product differentiation. The model was further modified by Anderson and Van Wincoop (2003) to 
capture ‘multilateral resistance terms.’ The Newton’s law of gravity is given as:

Where F- is the gravitational force between the two objects, N1 and N2  are the respective masses, 
D-is the distance between the centres of the masses, and k - is a constant.

The gravity model of trade states that the volume of trade between two countries varies directly 
with the product of two countries’ GDP and indirectly with distance between their capital cities. The 
model is formulated as:

where Tij - is trade flow, such as exports from country i to country j,  k- is a constant term, Gi  and   
Gj- are GDPs of country i and j (which are proxies of the size of each trading country) and Dij -is 
distance between capital city i and j. Equation (2) therefore states that trade between country i and j is 
directly proportional to the GDP of both exporting and importing countries and inversely proportional 
to the distance between them. Evidence suggest country size and geographical distance (which captures 
trade costs) as the most important determinants of bilateral exports between countries. 

Following Anderson and Van Wincoop (2003), gravity model was modified to include multilateral 
trade resistance variables. To include multilateral resistance terms, gravity model is augmented using 
‘exporter and importer fixed effects’ to come up with an equation of the form:

Where       and       are exporter and importer dummies and       is the error term. 

Equation (3) therefore, captures the multilateral trade resistance terms. The gravity model can be 
augmented to include other factors, such as infrastructure and trade facilitation measures, which are 
important determinants of trade costs and volume. Gravity model, therefore, gives the key link between 
trade flows and associated barriers. 

Equation (2) is non-linear in parameters, by linearizing equation (2), equation (4) is obtained:

(1)

(2)

(3)

(4)
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Where ln is the natural logarithm 
Equation (4) is the simple (baseline) gravity model and can be estimated as it is. However, there are 

other determinants of volume of trade such as infrastructure, institutional variables, language, foreign 
direct investments (FDI), inflation, exchange rates, etc. Therefore, the model is augmented to include 
such variables to assess their impact on trade flows.

The log-linear version of the augmented gravity equation is given as: 

Where

EXi,j,t -Total exports from ith Partner State to the jth Partner State (importing country) at a given time, t; 
GDP represents gross domestic product; D stands for distance between capitals of trading partners; 
POP refers to population; ICT represents ICT infrastructure index; TRAN represents transport infra-
structure index; ER stands for official exchange rate per dollar US dollar, FDI stands for net foreign 
direct investment inflows; CI stands for control of corruption index; REGQ stands for regulatory quality; 
EAC refers to free trade agreements dummy under the East African Community (EAC) customs union, 
with 1= member of EAC, 0-otherwise; WTO refers to membership of World Trade Organization 
(WTO), with 1= member of WTO, 0-otherwise; LANG represents official language dummy, with 1= 
same official language  in country i and j, 0 –otherwise, ETH refers to ethnic language, with 1= ethnic 
language spoken by at least 9 percent of population in country i and j, CONT refers to contiguity, with 
1= common border between country i and j, 0 otherwise and        – is the error term. 

Estimation of the logarithmic transformation of the gravity model poses a challenge when there are 
zero trade flows since the logarithm of zero is not defined. Estimation of such a model using ordinary 
least squares produces inconsistent and biased estimates, which do not vanish with increase in sample 
size (Silva and Tenreyro, 2011). Therefore, the choice of estimation was based on PPML estimator by 
Silva and Tenreyro (2006). PPML is important in the estimation of the gravity equation because it 
accounts for zero bilateral trade flows between trading partners and performs well in the presence of 
heteroscedasticity. The final estimated model corresponds to taking the conditional expectations form of (5): 

Equation (6) was estimated using the PPML estimation technique.

(5)

(6)
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Data and Sources 

This study investigates the effect of infrastructure development and institutions on bilateral trade in 
East Africa for the period 2000 to 2018. The countries included in the study are presented in Table A1 
in the appendix. Bilateral exports are measured in current US dollars and obtained from World Bank’s 
World Integrated Trade Solution (WITS) database. GDP is measured at current US $ and obtained from 
World Development Indicators (WDI) of the World Bank; distance between the capital cities in East 
Africa is obtained from CEPII database. Transport and ICT infrastructure stock were obtained from 
African Development Bank (AfDB) Socio-Economic database2. Data on other macro variables, such as 
population, foreign direct investments, and exchange rate, were obtained from WDI. Data on control 
of corruption index and regulatory quality, used as indicators for institutional quality, was obtained 
from Worldwide Governance Indicators of the World Bank. Data on WTO trade agreements dummy, 
official and ethnic language dummies were obtained from the CEPII database, while EAC free trade 
agreements dummy was based on author’s elaboration. 

RESULTS AND DISCUSSION 

The summary statistics for the variables used in the gravity is presented in Table C1 in Appendix 
C. Table 1 presents the findings of the general gravity model for East Africa. It includes both transport 
infrastructure, ICT infrastructure, and other control variables, such as quality of institutions. 

Table 1: Effect of ICT and Transport Infrastructure on East Africa’s Trade

Dependent Variable: Exports 		   	             Method: PPML

Variable (1) (2)

Log of GDPi

0.462***
(0.104)

0.199**
(0.095)

Log of GDPj

0.835**
(0.409)

0.735*
(0.431)

Log of Distance
-0.462**
(0.188)

-0.523**
(0.202)

Log of Populationi

1.196***
(0.259)

1.246***
(0.263)

Log of Populationj

0.507***
(0.062)

0.531***
(0.070)

ICT Infrastructurei

0.647***
(0.225)

0.558**
(0.246)

ICT Infrastructurej

0.051**
(0.369)

0.065***
(0.018)

Transport Infrastructurei

-0.175
(0.144)

0.111
(0.139)

Transport Infrastructurej

-0.096***
(0.012)

0.097***
(0.014)

Exchange Ratei

-0.185***
(0.032)

-0.206***
(0.206)

2	 See Appendix B for the measurements and methodology employed in constructing the infrastructure composite index.
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Log of Foreign Direct Investmenti

-0.097**
(0.045)

-0.031
(0.032)

EAC Trade Agreements
0.452***
(0.144)

0.559***
(0.133)

WTO Trade Agreements
0.684***
(0.230)

0.768***
(0.281)

Official Language
-0.083
(0.195)

-0.068
(0.222)

Ethnic Language
0.662***
(0.167)

0.609
(0.172)

Contiguity 
0.815***
(0.131)

0.775***
(0.133)

Corruption Indexi

0.416**
(0.171)

Corruption Indexj

0.819*
(0.472)

Regulatory Qualityi

0.583**
(0.283)

Regulatory Qualityj

-0.039
(0.193)

Constant
-25.594***

(2.612)
-21.631***

(2.322)

Psuedo Log-likelihood -1123412 -1142363

R2 0.7987 0.8041

Observations  890 890

*P<0.10, **P<0.05, ***P<0.01; Robust standard errors are in parentheses, i and j are exporting and importing 
countries respectively

The role of ICT infrastructure in globalization cannot be underestimated, as it lowers communication costs 
and simplifies the custom procedures, resulting in more trade. Increasing the stock of ICT infrastructure 
would increase bilateral exports among the countries in East Africa. Increasing the stock of exporting 
country’s ICT infrastructure significantly increases bilateral exports within East Africa. Similarly, the 
destination country’s ICT infrastructure is also crucial for trade. If the stock of exporting country’s 
ICT infrastructure increases by 10 percent, bilateral exports would increase by about 6.0 percent. This 
implies that a higher stock of ICT infrastructure is associated with more exports in the East African 
region. Although both exporter and importer countries infrastructure promote trade, the exporting 
country’s infrastructure has a somewhat larger impact. The results support the findings by Francois 
and Manchin (2013), Portugal-Perez and Wilson (2012), who established that ICT infrastructure is 
important for increasing exports. Generally, ICT infrastructure is important, as it enhances efficiency, 
hence increasing volume of exports and trade in general. 

The results also reveal that increasing the stock of transport infrastructure of the importing coun-
try has a greater potential for increasing the volume of exports in East Africa. At 5 percent level of 
significance, increasing the stock of the importing country’s transport infrastructure by 10 percent 
would increase in intra-East Africa exports by about 1.0 percent. The impact of the exporting country’s 
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transport infrastructure has a positive, but not statistically significant, impact on exports. In general, it is 
expected that infrastructure development would promote trade by lowering transport costs. High trans-
port costs hinder bilateral trade. The findings are similar to those of Limao and Venables (2001), Clark et 
al. (2004), Shepherd and Wilson (2009), Behar and Manners (2008), Francois and Manchin (2013) and 
Celbis et al., (2014). Infrastructure development leads to lower transport costs, hence an increased value 
of exports. The findings support the idea that the destination country’s infrastructure, and even the state 
of infrastructure in the transit countries, have strategic roles in bilateral trade (Limao and Venables, 2001). 

Quality of institutions is an important determinant of trade flows. The findings reveal that improve-
ment in the regulatory of the exporting country has positive significant effect of bilateral exports. Similarly, 
the findings reveal that control of corruption of the exporting country is important for bilateral trade. 
An improvement in control of corruption index would promote bilateral exports among the countries 
in the East African region. 

The coefficient of EAC free trade agreements is positive and statistically significant at 1 percent level 
of significance. It implies that EAC Partner States are 1.6 times3 more likely to trade among themselves 
due to the regional trade agreements than with non-EAC members. Free trade agreements minimize the 
usual barriers associated with trade, resulting in more exports. Similarly, countries under WTO agree-
ments are 2 times more likely to trade among themselves than with countries not under WTO agreements. 

The rest of the variables, such as GDPs of the exporting and importing country, distance, population 
exchange rat,e and foreign direct investments have the expected signs and are consistent with theory. 
Increase in GDP of the exporting country implies a greater capacity to produce domestically, hence 
more exports, while an increase in GDP of the importing country suggests a higher marginal propensity 
to import, hence more imports. Distance has the expected negative sign and is statistically significant 
for the countries in the East Africa region. Longer distance is associated with higher trade costs, thus 
discouraging trade. A high population is associated with a large market size, which promotes trade.  
Exchange rate appreciation implies more expensive exports, hence decreases the exports of the ex-
porting country. The results also reveal that high FDI inflows discourage trade within the East African 
region. The presence of a common ethnic language between the countries in the East Africa region has 
a positive statistically significant impact on intra-East Africa trade. A common language between two 
trading partners reduces the cost of communication, and consequently increases exports. The effect of 
official language was negative, but not statistically significant. The results also show that countries that 
are neighbouring each other are likely to trade more compared to countries that are not neighbours. 

CONCLUSION AND POLICY IMPLICATIONS

To establish the relationship between infrastructure development and bilateral exports in the East 
Africa region, the study estimated a gravity model augmented for infrastructure using a panel of 11 
countries from 2000 to 2018. The study obtained data on transport and ICT infrastructure index from 
AfDB socioeconomic database. Bilateral exports data was obtained from WITS of the World Bank, while 
other explanatory variables were obtained from WDI and CEPII database. The study also introduced 
control of corruption index and regulatory variables to establish the role of governance and business 
environment in East Africa’s trade. The variable was obtained from the Worldwide Governance Indi-
cators of the World Bank. 

3	 The coefficient of EAC dummy is expressed as exponent i.e. exp (0.45) = 1.57 and WTO, exp (0.7) = 2.01
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Using PPML estimation technique, the study finds that both ICT and transport infrastructure stocks 
have statistically significant effect on bilateral exports. However, ICT infrastructure has a greater impact 
on intra-East Africa trade relative to transport infrastructure. Therefore, countries in East Africa can 
speed up the pace of economic integration through increased investment in ICT and transport 
infrastructures, which enhances trade.  

Based on the findings of this study, countries in the East Africa region would gain more by increasing 
the stock of ICT infrastructure in the region. Both importing and exporting countries ICT infrastructure 
have statistically significant effects on intra-East Africa trade. This implies that infrastructure develop-
ment is important in the regional economic integration process, hence the EAC’s efforts to have joint 
infrastructure projects.  In terms of transport infrastructure, the importing country’s infrastructure 
has the greatest impact on exports as compared to the exporting country’s transport infrastructure. 
As a result, in situations of resource scarcity or limited resources for infrastructure investment, more 
allocations should be given to ICT related infrastructure. In the long-term, countries in the East Africa 
region should diversify their production to expand more opportunities for trade.    

The East African countries would also encourage trade by improving the quality of their institutions. 
This could be done specifically by reducing corruption in the public sector, while improving on the 
regulatory quality would encourage more trade in the East Africa region. The presence of regional 
trade agreements is an important determinant of intra-regional trade. EAC-Partner States trade more 
amongst themselves due to regional trade agreements under EAC customs union. This signifies the 
crucial role regional trade agreements play in reducing trade barriers associated with bilateral trade. 
Similarly, countries under WTO agreements trade more amongst themselves. 
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APPENDIX

Appendix A: List of Countries in the East Africa Region

Table A1: Sample Countries in East Africa

Burundi *
Comoros 
Djibouti 
Eritrea
Ethiopia 
Kenya*  

Rwanda* 
Somalia 
Sudan 
Tanzania* 
Uganda*

*-Refers to East African Community Partner States

Appendix B: Data and Methodology for Generating Infrastructure Composite Index

Data infrastructure variables were obtained from African Development Bank (AfDB) Socio Economic 
Database, 1960-2020. According to African Development Bank (2018), transport infrastructure 
composite index comprises of two indicators: 

(a)	 Total Paved Roads – This is measured in kilometres per 10,000 inhabitants. This acts as a 
proxy for access to paved road network.  It is given by the country’s total surface with macadam 
or bitumen, with concrete or cobblestones. 

(b)	 Total Road Network – This is measured in kilometres per kilometre squared of exploitable 
land area. It comprises of both paved and non-paved road networks. 

The ICT infrastructure composite index comprises of four main indicators: 

(a)	 Total Phone Subscriptions – This is measured as total phone subscriptions per 100 inhab-
itants in a country. It is given by both fixed telephone lines and mobile cellular telephone 
subscriptions per year. 

(b)	 Number of Internet Users ¬– This is measured as the total number of internet users per 
100 inhabitants. It is given by the total number of internet users from any device (including 
mobile phones) in the total population per year. 

(c)	 Fixed Broadband Internet Subscribers – This is measured as the total number of fixed 
broadband internet subscribers per 100 inhabitants. It is given by subscriptions with access 
to data communications (including internet), exclusive of mobile cellular networks. 

(d)	 International Internet Bandwidth – This is measured by the total capacity of international 
internet bandwidth in megabits per second (Mbps). It is given by the total capacity of all 
internet exchanges offering international bandwidth. 

In generating an infrastructure index, the first step involves normalizing observed values of each 
component to take values in the range of 0 and 100 in a given period.  The next step is to calculate a 
composite index of each component. This involves generating weighted average of indicators for each 
component that has more than one indicator (African Development Bank, 2018).  

EJAE 2020  17(2)  104 - 118
OCHIENG.J., ABALA. D., MBITHI. M.,  INFRASTRUCTURE DEVELOPMENT, INSTITUTIONS, AND INTRA-REGIONAL TRADE: THE CASE OF EAST AFRICA 



117

Appendix C: Summary Statistics

Table C1: Summary Statistics for Intra-East Africa Trade

Variable Min Max Mean Std. Dev

Exports (US$ ‘000) 0 793,984.4 42,322.5 103,414.9

GDP i (US$ Million) 785 87,900 19,100 19,700

GDP j (US$ Million) 785 87,900 19,100 19,700

Distance (weighted) Km 162.2 2,418.3 1,342 625.2

ICT Infrastructure i 0 29.94 4.89 7.21

ICT Infrastructure j 0 29.94 4.89 7.21

Transport Infrastructure i 0.48 17.57 6.90 5.50

Transport Infrastructure j 0.48 17.57 6.90 5.50

Corruption Index i -1.86 0.76 -0.83 0.51

Corruption Index j -1.86 0.76 -0.83 0.51

Regulatory quality i -2.65 0.25 -1.04 0.71

Regulatory quality j -2.65 0.25 -1.04 0.71

Exchange Rate i 67.32 2,263.78 966.86 623.95

Foreign Direct Investments i (US$ Million) 0.100 2,090 466 520

EAC FTA Agreements 0 1 0.74 0.44

WTO Trade Agreements 0 1 0.50 0.50

Official Language 0 1 0.60 0.49

Ethnic Language 0 1 0.34 0.47

Contiguity 0 1 0.36 0.48

Where: i and j refers to the importing and exporting countries respectively, FTA refers to free trade agreements
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RAZVOJ INFRASTRUKTURE, INSTITUCIJA, TRGOVINA UNUTAR 
REGIONA: SLUČAJ ISTOČNE AFRIKE

Rezime: 
Ova studija empirijski ispituje vezu između infrastrukturnog fonda i bilateralnih 
trgovinskih tokova koristeći panel od 11 zemalja istočne Afrike za period od 
2000. do 2018. Infrastrukturni gravitacioni model procenjen je korišćenjem 
ukupnog bilateralnog izvoza za zemlje istočne Afrike. Infrastruktura je 
razdvojena na infrastrukturu transporta i informaciono-komunikacione 
tehnologije (IKT). U model su ugrađene dve institucionalne promenljive, 
kontrola indeksa korupcije i regulatorni kvalitet. Korišćenjem Poasonovog 
koeficijent pseudo-maksimalne verovatnoće (PPML), rezultati potvrđuju 
da i IKT i transportna infrastruktura i institucije za kvalitet pozitivno utiču 
na obim ukupnog bilateralnog izvoza u istočnoj Africi. Međutim, IKT 
infrastruktura ima veći uticaj na trgovinske tokove u poređenju sa trans-
portnom infrastrukturom. Zbog toga bi trebalo usmeriti više resursa ka 
povećanju zaliha IKT infrastrukture za podsticanje trgovine i regionalne 
integracije u istočnoj Africi.

Ključne reči: 

Infrastrukturni fond,  
institucionalni kvalitet,  
trgovina unutar regiona,  
Istočna Afrika.

Klasifikacija JEL: 
H54, F10, F15
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