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The quantum and directions of a nation’s foreign trade transaction generally viewed as a major determi-
nants of extent of growth and development of the nation in terms of the gross Domestic Product (GDP).
The study analyzed the bilateral export shipping trade between Nigeria and China, Nigeria and U.S.A,
and Nigeria and India using augmented Gravity Model of trade flows between nations by incorporating
population of the trading partners, real exchange rate, the prevailing freight rates and spot rates into the
original variables of the gravity model which explain volume of bilateral trade between two countries
as a function of distance factors and the economic size. Secondary data were obtained and used in the
study. The augmented Gravity Model was used to analyze the data obtained. The results of the study
show that the size of the Nigerian economy measured by the GDP has significant influence on the value
of Nigeria’s bilateral export shipping trade with the U.S.A, China and India over the period covered
in the study. The individual influences of the other distance, external and internal factors of bilateral
trade between Nigeria and the selected countries were discussed in the study. The result also shows
that distance factors consisting of TEU transportation cost and per ton transportation cost for wet bulk
cargo; and the internal factors consisting of the size of the Nigerian economy / GDP, local population
and real effective exchange rate of Nigeria, individually have no significant influences on the value of
Nigeria bilateral export shipping trade to the U.S.A. China and India.
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1. Introduction.

Maritime trade is renowned globally as a very dynamic com-
ponent in the economy and fulcrum that drive economic devel-
opment of most ocean economies. Nigeria as a maritime nation
has huge potentials for economic development due to the very
large size of her maritime trade consisting of the seaborne ex-
port and import trades, waiting to the tapped. It is important to
note that, the development of the ocean trade aspect of the blue
economy require empirical information on the quantum of both
bilateral seaborne export trade between Nigeria and her major
trading partners. The availability of such empirical informa-
tion is important, if the country must proactively develop her
seaborne import and export trade, by taking advantage of her
bilateral trade relationships with her major trading partners.
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Recent trend in Trade and economic globalization has led to
the decoupling of time and space which in the beginning consti-
tute major barriers to bilateral trade transactions among States,
resulting in the death of distance. Seaborne trade has remained
a major driver of economic globalization and the impact has
been most phenomenal. Developing countries have contributed
the largest shares to world exports and imports, but available
empirical studies indicate that their has been a decline in recent
years while most developing countries in African tend to im-
port more than they export to the global community (UNCTAD,
2017). This declining trend suggest that productive ventures in
developing countries is either agrarian and lacked the rudiments
and quality to enable the countries concerned to attract foreign
buyers and achieve improved earnings from exports. The im-
plications is that while earning from bilateral export trade of
most developing countries in West Africa faces declining trend,
the countries enjoy no favorable balance of trade or equilib-
rium trade in their bilateral trade relationships with developed
countries, the seaport carry less vessel and trade traffic and they
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suffer import dependency challenges. The consequence of this
is that socioeconomic development of the affected economies
is adversely affected. Reports by the Central Bank of Nigeria
(CBN, 2018) reveal that, the United States of America, China,
and India remain the dominant trading partners with Nigeria,
given the sizes of the values of Nigeria’s export and import trade
with these Countries. For example, the inability of Nigeria to
achieve higher volume of export trade transactions with her ma-
jor trading partners such as the United States of America, China
and India over the years has led to a situation where Nigeria’s
balance of trade with each of the identified major trade part-
ners suffers. There exists disequilibrium in favour of each of
the aforementioned bilateral trade partners who engage in trade
with Nigeria. This has led to a situation where most manu-
factured goods and services in Nigerian markets are imported
from overseas due to the lack of local production capacity. This
has implications on unemployment rate, per income, purchas-
ing power, the Gross domestic product (GDP), and the overall
development of the Nigeria economy.

Following the development of Seaborne trade as aforemen-
tioned, it is possible for example, for Coal from Australia, South-
ern Africa, West Africa and North America to be traded and
supplied to production factories in the Europe Union; Grains
from North and South America and Australia to be traded and
delivered to Europe and the East; Oil from the Middle East,
Russia, West Africa and South America to be traded and sup-
plied to the manufacturing factories in China and Asia; man-
ufactured Goods in Asia, Europe and China, to be traded and
supplied to Africa, etc. (Nwokedi et al, 2022; Stopford, 1997).
The inter-dependency between two countries in the trading of
commodities produced in the countries carried by sea, and ex-
change of values in the course of the trading is referred to in
the context of this study as bilateral seaborne trade; consisting
of import and export shipping trade (Nwokedi, Okoroji and Ig-
boanusi, 2016). Nigeria’s economy over the years is adjudged
to depend majorly on revenue from exports of raw materials
than revenue from local taxes and domestic trade. There is
therefore no doubt that the participation of Nigeria in bilateral
trade with her major trading partners of U.S.A., China and In-
dia over the years has contributed majorly the foreign exchange
earnings, employment, development of domestic trade, and the
overall extent of development of the Nigerian economy, mea-
sured by the Gross Domestic Product (GDP). Exports which
contributes a greater percentage of the gross domestic product
is one of the primary indicator used to gauge the health of a
country’s economy. Value of export trade in the context of this
study thus represents the total dollar value of all goods and ser-
vices produced over a specific time period.

However, available empirical studies are in agreement with
public opinion in Nigeria that the Country consistently record
unfavorable balance of trade with her major trade partners over
the years, which implies that she benefits less from her bilat-
eral trade engagements with her trading partners, than expected
over the years. The argument is that the unfavorable balance
of trade affects Nigeria’s variables of economic development
and that the country must seek and empirical understanding of
the directions of her bilateral trade transactions with a view to

developing deep knowledge of the extent of influences of both
external and internal factors of trade, in order to improve the
benefits from engaging in bilateral trade with her major trading
partners such as the United states of America (U.S.A), China
and India. Nigeria’s export trade volume and earnings are not
enough to enable her achieve equilibrium in her bilateral trade
relationships with the U.S.A., China and India, who are her ma-
jor foreign trade partners.

There appears to be dearth of empirical information on the
nature of relationship between Nigeria and her major trading
partners, concerning the flow of seaborne export trade. Studies
by Nwokedi, Okoroji and Igboanusi (2016) suggest that Nige-
ria has not benefited maximally from her bilateral trade rela-
tionships with the trading partners. According to Nwokedi,
Okoroji and Igboanusi (2016), for a Country to benefit maxi-
mally from her bilateral foreign trade, it is important that she
must proactively harness the internal, external and distance fac-
tors affecting her bilateral trade to her advantage; or at least
ensure that all internal factors which she has control over, are
positively influenced to her advantage. Harnessing the internal
factors to the advantage of the country will require that she de-
velops the potentials and capacity to achieve higher volume of
export trade and export earnings, in order to achieve trade equi-
librium or a favorable balance of trade.This is not the case with
Nigeria. Developing an empirical relationship between the flow
of Nigeria bilateral export trade and the external, internal and
distance factors that influence the trade will provide the basis
that will position Nigeria to maximize benefits derivable from
such trades.

However, it is important to note that, such empirical infor-
mation that depict relationship evidencing the interaction be-
tween Nigeria’s volume cum value of bilateral shipping export
trade and the distance factors, internal and external factors that
effects bilateral export trade between Nigeria and U.S.A., China
and India seems currently unavailable and lacking, in existing
empirical literature. Most studies have only considered the eco-
nomic sizes measured by the GDPs of the trading partners and
the distances apart of the trading partners as proposed in the
original gravity model of trade. This study therefore seek to
overcome the identified problems by introducing transport cost
between the ports of the trading partners as a measure of the
effects of distance on the volume of export trade between the
countries; the real effective exchange rates prevailing in the
economies of the two countries and the populations of the two
economies to augment the original gravity model which con-
siders only distance and the size of the economy measured by
the GDP as the only influencers of bilateral trade. On the above
basis, the problem of inadequate empirical basis for maximiz-
ing the benefits offered by the bilateral export trade between
Nigeria and her major trading partners as identified above can
be addressed.

The specific objectives of the research include:

1. To establish the effect of freight rate on the value of sea-
borne export trade between Nigeria and her major trading
partners (China, America and India).

2. To determine the impact of population size on Nigeria’s
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seaborne export trade with her major trading partners.
3. To ascertain the significance of the effects of distance fac-

tors on the value of seaborne trade between Nigeria and
her major trading partners.

4. To establish the impact of economic size on the value of
shipping export trade flow between Nigeria and her major
trading partners of China, America and India.

5. To ascertain influence of bilateral real effective exchange
rate on the value of seaborne export trade between Nige-
ria and her major trading partners namely, China, Amer-
ica and India.

In order to address the aforementioned objectives of the
study, the following hypotheses were proposed in line with the
objectives of the study:

1. There is no significant effect of freight rate on the value of
bilateral export shipping trade between Nigeria and each
of U.S.A, China and India.

2. There is no significant impact of population size on the
value of Nigeria’s bilateral export shipping trade with
each of the U.S.A., China and India.

3. Distance factors do not significantly influence the value
of export shipping trade between Nigeria and each of
U.S.A., China and India.

4. There is no significant impact of economic size on the
value of export shipping trade between Nigeria and her
major trading partners of China, America and India.

5. The influence of bilateral real effective exchange rate on
the value of seaborne export trade between Nigeria and
her major trading partners is not significant.

2. Literature Review.

Reports by the United Nations Conference on Trade and
Development (UNCTAD, 2017) note that by the year 2014,
most developing economies transited from being net exporters
into net importers of most traded commodities in global seaborne
trade. The study also indicates that by the year 2017, most de-
veloping nations had approximately deficits of 400 million tons
of commodities traded in the global markets, which they origi-
nally had competitive advantage in the production; as compared
to a surplus of 190 million tons in in the year 2012 (UNCTAD,
2017). These figures however vary in magnitude as we move
across the countries and continents. For example, while devel-
oping economies in Asia and Oceania are gradually improving
the exports to counter deficits in production that resulted to in-
creasing the trend of import of such commodities, developing
economies in America and Africa continued running significant
deficits resulting to increasing trends in imports in order to close
the gaps created by production deficits(UNCTAD, 2017).

The implication is that most developing economies in Africa
faces a risk of import dependency which poses danger for the
development of local productive capacity. It equally implies
that such countries will be faced with difficulty in achieving a
favorable balance of trade or trade equilibrium in their bilateral

trade transactions with their trading partners. These may conse-
quently affect the development of the local production capacity,
employment, standard of living and the over economic develop-
ment of the affected countries and continents. This underscores
the need for an empirical investigation into the external and in-
ternal factors that drive the trend of bilateral shipping import
trade between the trading partners in order to determine the sig-
nificant factors and manipulate it in favour the local economy;
to achieve equilibrium in the balance of trade.

Studies by Jean-Francosis, et al (2007), Baier and Bergstr
(2009), and Schlaich, et al (2020) are in agreement that the basis
for nations to improve their standing on bilateral trade transac-
tions with other nations rest of the ability of such nations to de-
velop theories based on empirical knowledge, that will help in
identifying the determinant external and internal factor that in-
fluence the direction of import and export trade. This according
to () is because, by manipulating the significant factors that in-
fluence the directions of foreign trade to her advantage, a nation
can achieve equilibrium or favorable balance of trade in her bi-
lateral trade engagements with her trading partners. The lack of
this critical information renders developing nations vulnerable
in the arms of developed and transition economies, which she
engages in bilateral trade transactions. This could be disadvan-
tageously dangerous to the developing economies in the devel-
opment of local production capacity. Thus some trade theories
that are form popular and dominant basis for understanding sig-
nificant determinants of bilateral trade transactions include the-
ory of absolute advantage, theory of comparative advantage, the
gravity model of trade, and the labour theory of value, among
others. Adam Smith’s absolute advantage is geared at encour-
aging and increasing specialization between two nations, where
a nation specializes in the production of the product of its ab-
solute advantage and exchanging part of its output with another
nation for the products of which it has absolute disadvantage
model (Markusen et al., 1995).

According to Limao et al (2001) the gravity model of in-
ternational trade states that the volume of trade between two
countries is proportional to their economic mass and a measure
of their relative trade frictions and inversely related to their dis-
tance from each other. Perhaps because of its intuitive appeal,
the gravity model has been the workhorse model of interna-
tional trade for more than 50 years. While the initial empirical
work using the gravity model lacked sound theoretical under-
pinnings, the theoretical developments have highlighted how
a gravity-like specification can be derived from many models
with varying assumptions about preferences, technology, and
market structure. Along the strengthening of the theoretical
roots of the gravity model, the way in which it is estimated
has also evolved significantly since the start of the new millen-
nium. Depending on the exact characteristics of regression, dif-
ferent estimation methods should be used to estimate the gravity
model (Markusen et al., 1995; Limao, et al, 2001). It is impor-
tant to note that while the gravity model view the volume of
bilateral trade between two trading partners as being influenced
by the distance apart between the countries and the size of their
economy, on which basis it models the influences of distance
and the size of the economy measured by the GDP on the bi-
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lateral trade volumes between trading partners. It is observed
that, the distance between the trading partners have implica-
tions on the transportation cost for shipping per ton or per TEU
of trade between the ports of the trading partners; thus, replac-
ing the distance factor in the gravity model with the transporta-
tion cost equivalent for shipping per ton and per TEU of trade
between the ports of the trading partners provides the basis for
empirically investigating the influences transportation cost on
the volumes of bilateral import shipping trade between the trad-
ing partners for decision purposes (Nwokedi et al, 2016). In a
similarly manner, the population size and the prevailing real
exchange rate in an economy have implications on the GDP or
output level in the economy. The implication is that incorporat-
ing the population size and the effective bilateral real exchange
rate into the gravity model to modify it will provide an under-
standing of the directions and extent of influence of both exter-
nal and internal population size and real exchange rate prevail-
ing in the countries engaging in bilateral trade on the trend of
development of bilateral export shipping trade in each partner
country (Nwokedi et al, 2016).

Studies by Onyemechi et al (2017) which reassessed the
Nigeria’s ocean economy contribution as a strategy for opening
new economic frontiers for states adjacent to the coastal region
for the improvement of their position in the efficiency bilateral
trade transactions found that, Nigeria continue to lag behind
in the exploitation of her coastal resources and the subsequent
export. The country thus continue to import most ocean re-
sources types that she has endowment to produce, thereby fail-
ing to achieve favorable balance of trade or equilibrium in the
trading of such commodities with her partners in bilateral trade
(Onyemechi et al 2017). The study found that about 90% asso-
ciations exist between the GDP (gross domestic product) of the
West African state and her GDP. It equally found that offshore
oil and gas energy sector more significantly impact on the GDP
of Nigeria, while the other ocean economy business variables
have no significant impacts. The study recommended for the
development of empirical knowledge for improving Nigeria’s
output of other ocean resources types other than oil and gas,
in order to limit the importation of those resources from other
countries. This is with a view to achieving a favorable balance
of trade for the country and improving her local production ca-
pacity of those resources that she has endowment to produce
(Onyemechi et al, (2017).

Nwokedi et al (2022) investigated the influence of the TEU
container freight ocean transportation cost from Shangai port,
China to Lagos seaport in West African and the road haulage
cost of TEU container freight from Lagos ports to the hinter-
land markets in Nigeria on the increasing trend of inflation in
the prices of imported market commodities in the economy. It
employed ex-post factor research design in which time series
secondary data covering a nine (9) years period from 2010 to
2018 was obtained for the TEU container freight ocean trans-
port cost, price inflation rates in the economy, TEU container
freight road haulage cost from Lagos seaports to the regional
hinterland markets in Kano in the north, Onitsha in the east, and
Alaba international market in the west. The findings indicate
that, cumulatively, the TEU container freight ocean transport

cost and road haulage costs borne by shippers in transporting
imports from China through the Lagos seaports to the regional
hinterland markets in Nigeria, West Africa, does not signifi-
cantly influence levels of inflation in commodity prices in the
Nigerian economy (Nwokedi et al, 2022).

Antonucci and Manzocchi (2006) studied Turkey’s bilateral
trade with the European Union. The result and findings of the
study revealed that economic sizes, per capita income, are cru-
cial determinants of bilateral trade between the trading partners.
Studies by Tovonjatorovo and Yinguo (2015) agree that those
factors determine export alongside terms of trade. However,
studies by Swenson (2004) and Azu and Nasiri (2015) justified
that foreign direct investment (FDI) has a considerable Impact
on bilateral trade volumes between trading partners (Azu and
Nasri, 2015; Swenson, 2004).

Studies by Ajakaiye (2006) also found that the economic
sizes of the trading partners, distances between the ports of
the trading partner which have implications on the shipping
connectivity index, trade resistance factors such as regulations
and policies, have considerable influences on volumes bilat-
eral seaborne import and export trade between two countries
involved in bilateral trade. This findings are supported by stud-
ies carried out by Elawady and Abdulkheir (2015) and Hailu
(2015) which found that there exists significant impacts of eco-
nomic sizes of the trading partners measured by the GDP and
the transportation cost on the volumes of bilateral seaborne trade
between trading partners.

In view of the findings and gaps in available empirical stud-
ies aforementioned, this study is designed to bridge the gap in
knowledge of the lack of empirically based information of influ-
ences of both external and internal factors such population sizes
of the trading economies, bilateral real exchange rates of the
trading economies freight rates per ton and per TEU for ship-
ping between the ports of the trading economies, in conjunction
with the distance apart and GDP sizes of the economies. It used
the bilateral seaborne export trade transactions between Nige-
rian and her major trading partners which include the U.S.A.,
China and India for implementing the investigation.

3. Data and Methods.

The aim of the study is to analyze Nigerians bilateral ex-
port shipping trade and the factors that significantly influence
the flow of bilateral export shipping trade between Nigeria and
the selected major trading partners of China, United States of
America and India. The study used quantitative research de-
sign methods, involving the use of time series secondary data
covering a period of 10 years from 2011 to 2020. Time series
data on values of bilateral export shipping trade flow between
Nigeria and each of her major trading partners which include
U.S.A., China and India, between 2009 and 2020 was collected
from the Central Bank of Nigeria (CBN) reports, and used as
the dependent variable. The study obtained from the CBN and
the Nigerian shippers Council (NSC), time series data on:

(i) The Gross Domestic Product (GDP) of Nigeria and each
trading partners.

(ii) The population size of Nigeria and each trading region.
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(iii) The bilateral real exchange rate of Nigeria and each of
the trading partners.

(iv) The distance between the regions / Countries.
(v) The container freight rate indicating the cost of trans-

porting per TEU across the regions.
(vi) The spot charter rate indicating the cost of chartering

and/or transporting per ton of wet cargo across the trading re-
gions.

These were used as explanatory variables or external and
internal factors that influence bilateral trade values. The grav-
ity model of trade was thus used to analyze the relationship
between the dependent and independent variables by incorpo-
rating factors other than distance and GDP as a measure of the
economic size of the trading partners. Using the gravity model
approach, the relationship between the dependent and indepen-
dent variables is modeled to determine the level of influences of
each explanatory factor on the flow of bilateral trade between
Nigeria and each of China, U.S.A, and India. According to
Schlaich et al (2020), the gravity model provides evidence of
the relationship between distance and the magnitude cum in-
tensity of bilateral trade flow between two Countries, regions
and/or domains. The original gravity model suggests that the
magnitude of bilateral trade flow between two trading regions
and/or Counties ( Fi j) is directly proportional to the product of
their economic size measured by the Gross Domestic Product
(GPD) and inversely proportional to the square of their distance
apart (Di j). Starting with the basic gravity model for trade,
Schlaich et al; (2020) posit that:

Fi j = β0(
MiM j

D2
i j

) (1)

Where:
Fi j = spatial interaction induced magnitude of bilateral ship-

ping import trade flow from origin Country (i) to destination
Country (j),
β0 = constant term,
Mi = GDP represent economic size of origin Country (i),
Mj = GDP representing economic size of destination Coun-

try (j).
Di j = distance between the two ports location.
Evidently, distance is seen from the above equation to influ-

ence magnitude of bilateral trade flow, other factors other than
distance are also known to affect bilateral trade flow, e.g: trans-
portation cost (freight), population, exchange rate, etc.

According to Baier and Bergstrand (2009), for economet-
ric applications, it is traditional to specify that General Linear
Model (GLM) estimation involves taking natural log of both
sides as shown:

In(F i j) = β0 + β1In(Mi) + β2In(M j)−β3In(Di j) + ei j (2)

Where: ei j = error term.
Where β0 = constant term, β1, β2, β3 = coefficient of terms.
For the purposes of this study, the transportation cost (freight

rate) for shipping per ton and TEU on cargo between the ports
of each of the trading partners and the charter rates for shipping

bulk trade between the ports are incorporated into the grav-
ity model to as the distance factors as aforementioned, while
the population sizes and real exchange rates were introduced
to augment the economic size of the regions measured by the
GDP.

Thus the Gross domestic product (GDP), population (POP),
Real bilateral exchange rate (EXr), the distance factors of spot
rate and Transportation Cost (freight rate) were used as ex-
planatory factors of the flow of bilateral shipping export be-
tween Nigeria and each of U.S.A., China and India. The two
different categories of transportation cost (freight rate) used in
the study are (i) Container freight rate for shipping goods be-
tween Nigeria and each of the three major trading partners of
China, U.S.A and India in Dollars per 20foot equivalent ($/TEU),
and (ii) cost of shipping per ton of Wet bulk cargo between
Nigeria and each of the trading partners as identified above in
Dollars per ton($/Ton) voyage charter rate. The value of Nige-
ria’s bilateral shipping export (EXPtrade) with each of U.S.A.,
China, and India was used as the dependent variable in each
case.

Incorporating the all the factors, we have model the export
trade between Nigeria and China for example as:

InEXPcNtrade = β0 + β1InGDPc + β2InGDPN + β3InPc

+β4InPN + β5InCONTrate + β6InS POTrate

+β7InEXrc + β8InEXrN + ei j

(3)

Where:
EXPCNtrade= Value of shipping import trade flow between

China and Nigeria (in naira)
GDPc = China’s Gross Domestic Product ($) as an external

factor influencing the trade,
GDPN = Nigerian GDP in naira as an internal factor influ-

encing the trade,
Di j =Distance between Nigeria and China (in nautical Miles),
PC and PN = population of China and Nigeria respectively,
CONT rate = Container freight rate ($/TEU),
SPOTrate = Transport cost of shipping per ton of wet cargo

($/ton),
EXr = Real Exchange rate for each Country.
β1, β2,.........β9 = Coefficients of terms
β0= Constant = intercept parameter
In = symbol for natural log transformation.
Similarly, the flow of bilateral shipping export trade be-

tween Nigeria and the U.S.A. was modeled in line with the
gravity model using the equation below:

InEXPcANtrade = β0 + β1InGDPA + β2InGDPN

+β3InPOPA + β4InPOPN + β5InCONTrate

+β6InS POTrate + β7InEXrA + β8InEXrN + ei j

(4)

The flow of bilateral shipping import trade between India
and Nigeria was similarly modeled.
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4. Results and Discussion of Findings.

Table 1: Characteristics of Bilateral Shipping export Trade be-
tween Nigeria and China.

Source: Authors calculation from data collected.

The Table 1 above indicates that the average/mean annual
value of bilateral export flow trade from Nigeria to China within
the 10 years covered in the study is 14,022,072,870.0 naira with
standard deviation of 49421500770.4 naira; and a mean bilat-
eral import trade flow from China to Nigeria of 1,845,249,880,
000.0 naira with a standard deviation of 732431218764.7 naira.
The mean economic size of each of China and Nigeria repre-
sented by their respective GDP are 9,536,775,000.0 USD and
429,795,000 naira. Container freight rate and spot rate were
used as the transport costs of shipping per TEU and per ton of
wet bulk cargo between China and Nigeria and stand as proxies
for the impact of distance on bilateral trade flow between the
two Countries. The freight rate for shipping per TEU of freight
between Nigeria and China is 1863.70 USD while the spot rate
for shipping per ton of wet bulk cargo between the two Coun-
tries is 60.80 USD. China and Nigeria have mean populations
of 1362078500.0 and 174487842.7 persons respectively in the
productive age of 18 years and above. See table2 below for pre-
sentation of data on the bilateral import and export trade values
between the United States of America and Nigeria; and the ex-
ternal and internal factors that influence the flow of bilateral
trade between the two Countries.

Table 2: Characteristics of Bilateral export Trade between
Nigeria and U.S.A. and the Associated Factors that Affect the
Trade.

Source: Authors calculation from data collected.

Table 2 shows that the average/mean value of annual bi-
lateral export trade flow trade from Nigeria to U.S.A between
2009 and 2018 is 1,978,540,855,141.04 naira with standard de-
viation of 949046759257.0 naira. The mean value of bilateral
import trade flow from U.S.A. to Nigeria over the same pe-
riod is 2,380,176,469,000.0 naira with a standard deviation of
5287812182411.7 naira. The mean GDP of U.S.A. and Nige-
ria, depicting the economic size of each of the Countries is
17,239,311,000.0 USD and 429,795,000 naira respectively. The
transportation cost of shipping per TEU and per ton of wet bulk
cargo between the two regions, represented by the Container
freight rate and spot rate have means of 3215.00 / TEU and

89.30/ton respectively over the period covered in the study. The
U.S.A and Nigeria have mean populations of 317,212,455.90
and 174,487,842.7 persons respectively, within the productive
age of 18 years and above. See Table 3 below for presentation
of data on the bilateral import and export trade values between
India and Nigeria; and the external and internal factors that in-
fluence the flow of bilateral trade between the two Countries.

Table 3: Characteristics of Bilateral Export Trade between
Nigeria and India and the Associated Factors that Influence the
Trade.

Source: Author’s calculation.

Table 4: Relationship between the Value of Bilateral Export
Trade and Internal, External and Distance Factors that Influence
Flow of Nigeria’s Export Trade to China.

Source: Author’s calculation.

The Table 3 shows that the average/mean value of annual
bilateral export trade flow from Nigeria to India between 2009
and 2018 is 2484415420000.0 naira, with standard deviation
of 1367652845698.0. The mean value of bilateral import trade
flow from India to Nigeria, over the same period is 5374886160
00 naira, with a standard deviation of 2326442299 66.0. The
mean Gross Domestic Products (GDP) of India and Nigeria, de-
picting the economic size of each of the Countries is 20639569-
00.00 USD and 429,795,000 naira respectively. Twenty foot
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Equivalent Units (TEU) transportation cost and transportation
cost per ton of wet bulk cargo between the two regions have
means of 3187.0 / TEU and 106.4/ton respectively, over the pe-
riod covered in the study. India and Nigeria have mean popula-
tions of 1287050718.9 and 174,487,842.7 persons respectively,
within the productive age of 18 years and above.

The Table 4 shows the estimated relationship between flow
export trade from Nigeria to China and factors such as the GDPs
of each region, Population of each Country, TEU transport cost,
spot rate for transportation of per ton of wet bulk, and real ef-
fective exchange rate in both trading partners. The result shows
that the mean natural log values of the Export trade flow (In-
EXP) from Nigeria to China as 25.54. The external factors
which affects export trade flow from Nigeria to China, such
as, The Chinese GDP, Population, real effective exchange rate
on China, container freight rate / TEU transport cost between
Nigeria and China, and transport cost / spot rate per ton of wet
cargo exported from Nigeria to China, have mean natural log
values of 22.9, 21.03, 4.74, 7.47 and 4.19 respectively. The in-
ternal factors that affect the flow of export seaborne trade from
Nigeria to China such as the Nigerian Gross Domestic Product
(GDP), the domestic population, and the real effective exchange
rate in Nigeria have mean natural log (In) values of 19.86, 18.96
and 4.69 respectively.

The model, showing the quantitative relationship between
the flows of bilateral export trade from Nigeria to China based
on the gravity trade theory is determined from the coefficient of
terms as:

InEXPtradeN−C = 1499.815 + 2.364InGDPc+

0.421InContrate + 0.24InS potrate − 71.23InPc

−1.55InGDPN − 1.1InEXrC + 2.77InEXrn
(5)

This implies that increasing size of the Chinese economy
measured by GDP, TEU transport cost, spot rate for transporta-
tion of per ton of wet bulk cargo from Nigeria to China, and the
real effective exchange rate of Nigeria leads to increasing value
of export trade flow from Nigeria to China. On the other hand,
a unit increase in Chinese productive population, GDP of Nige-
ria and the Chinese real effective exchange rate, will leads to
decrease in value of bilateral export trade flow from Nigeria to
China by 71.23 units, 1.55 naira and 1.11 dollars respectively.
By implication, increasing transport cost does not decline the
value of bilateral export trade flow from Nigeria to China. The
significances of the impacts of each of the identified internal
and external trade factors on the flow of bilateral export trade
from Nigeria to China will be examined in subsequent session,
during the test of hypotheses.

The R square coefficient showing the explanatory power of
the model is 0.921. This shows that the identified explanatory
factors consisting of the internal and external factors explained
about 92.1% of variations in the flow of bilateral export trade
from Nigeria to China, leaving only about 7.9% unexplained
variations which could be as a result of other factors other than
the identified external and internal factors used in this study.

Table 5: Influences of Distance, external and internal factors on
Bilateral Shipping Export Trade between Nigeria and U.S.A.

Source: Author’s calculation.

The result of the study shown on the table above indicates
that, the mean natural log value of the bilateral export trade flow
(InIEXP) from the U.S.A to Nigeria is over the period covered
in the study is 26.95 naira. The size of the U.S.A economy,
measured by the GDP, the productive population of the U.S.A,
real effective exchange rate of the U.S.A, container freight rate
/ TEU transport cost for shipping to the U.S.A, and transport
cost/spot rate per ton of wet cargo exported to the U.S.A from
Nigeria, which are all external factors affecting the flow of ex-
ports from Nigeria to the U.S.A., have mean natural log values
of 23.56, 19.57, 4.64, 8.07, and 4.48 and 4.19 respectively. The
internal factors that affect the value of seaborne export trade
flow to U.S.A., such as the Nigerian Gross Domestic Product
(GDP), the domestic population, and the real effective exchange
rate of the Nigerian currency, have mean natural log (In) values
of 19.86, 18.96 and 4.69 respectively.

The relationship between the Nigerian seaborne export trade
flows to the U.S.A., relative to the gravity model of trade, is de-
termined from the coefficient of terms as:

InEXPtradeN−A = 42579.42 + 543.4InGDPA

−23.7InContrate + 12.1InS potrate − 2895.6InPA

+35.8InGDPN + 45.5InEXrA − 188.4InEXrN

(6)

The negative coefficients of container transportation, U.S.A
productive population and real effective bilateral exchange rate
indicate that a unit increase in the Container transport cost for
export from Nigeria to U.S.A., unit increase in U.S. produc-
tive population and a unit increase in Nigeria’s bilateral real
exchange rate with the U.S.A., will decrease the value of export
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trade flow from Nigeria to the U.S.A. by 23.7 dollars, 2895.6
and 188.4 dollars respectively. It is important to also note the
positive coefficient of the spot arte and/or transport cost for
freighting per ton of wet cargo to the U.S.A. Note that while in-
crease in container transport cost decreases the value of export
trade flow to the U.S.A from Nigeria, similar increase in trans-
portation cost per Ton of wet bulk cargo, increases the value
of export trade flow to the U.S.A. by 12.1 dollars. The impli-
cation is that the impact of transportation cost on the flow of
trade (export trade) from Nigeria to the United States of Amer-
ica is dependent on the type of trade. It is trade specific. The
significances of the impacts of each of the identified internal
and external trade factors on the flow of bilateral export trade
from Nigeria to the U.S.A. will be examined under the test of
hypotheses.

The R square coefficient which measures the explanatory
power of the model is 0.69. The indication is that, the iden-
tified explanatory factors consisting of the internal and exter-
nal factors explains about 70% of total variations in the value
of Nigeria’s seaborne export trade flow to the United States of
America.

Table 6: Relationship between Value of Nigerian’s Export
Trade and Factors that influence Nigerian’s Export Trade to In-
dia.

Source: Author’s calculation.

The result on Table 6 above indicates that, the mean natural
log value of the Nigeria’s export trade (InEXp) to India, over the
period covered in the study is 28.4. The size of the Indian econ-
omy, measured by the gross domestic product, the productive
population of India, real effective exchange rate of India, con-
tainer freight rate / TEU transport cost for shipping export to In-
dia, and transport cost/spot rate per ton of wet cargo exports to
India, which are all external factors affecting the flow of exports
to India from Nigeria, have mean natural log values of 21.42,
20.97, 4.04, 8.06, and 4.66 respectively. The internal factors

that affect the value of Nigeria’s seaborne export trade flow to
India, which include: the Nigerian Gross Domestic Product, the
domestic population, and the bilateral real effective exchange
rate of the Nigerian currency, have mean natural log (In) values
of 19.86,18.96 and 4.69 respectively.

The relationship between the Nigeria seaborne export trade
flows to India relative to the gravity model of trade is deter-
mined from the coefficient of terms as:

InEXPtradeN−IN = −822.37 + 11.51InGDPIN

+17.13InContrate + 7.4InS potrate + 22.5InPN

−0.69InGDPN − 4.4InEXrIN + 7.57InEXRn

(7)

The negative coefficient of the constant term -822.37 is an
indication that Nigeria is currently witnessing a decreasing trend
in the value of seaborne export trade flow to India. Similarly,
the negative coefficients of the Nigerian Gross Domestic Prod-
uct component and the Indian bilateral real effective exchange
rate implies that a unit increase in the values of Nigeria Gross
Domestic Product and Indian real effective exchange rate will
lead to 0.69 units and 7.57 units decrease in the value of Nige-
ria’s seaborne export trade to India.

The significances of the impacts of each of the identified in-
ternal and external trade factors on the flow of export trade from
Nigeria to India will be examined under the test of hypotheses.

The R square coefficient which measures the explanatory
power of the model is 0.96. The indication is that, the identi-
fied explanatory factors consisting of the internal) and external
factors explains about 96% of total variations in the value of
Nigeria’s seaborne export trade flow to India.

Table 7: The Significance of the Cumulative Influences of the
internal and external Factors on the Value of Nigeria’s Shipping
Export Trade to China.

Source: Author’s calculation.

Since the test result that F-cal > F-critical, i.e, 16.7 > 3.07,
we reject the null hypothesis that the impact of the external, dis-
tance and internal variables identified in the study has no sig-
nificant impact on the value of Nigeria’s bilateral export trade
to China. The R square value of 0.921 supports the f-test and
implies that the external factors consisting of the size of the
Chinese economy measured by the GDP, the Chinese popu-
lation, the bilateral real effective exchange rate of China; the
distance factors consisting of the TEU transportation cost and
transportation cost per ton of wet bulk cargo carried from Nige-
ria to China; and the internal factors consisting of the size of
the Nigerian economy measured by the GDP, the Nigerian lo-
cal population, and the bilateral real effective exchange rate of
Nigeria; account for about 92.1% of total variations in the flow
of bilateral export trade from Nigeria to China. The individual
significances of the factors on the flow of bilateral export trade
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from Nigeria to China are tested using t-statistic as shown in
the Table 8 below.

Table 8: Testing the significances of the impacts of each of Dis-
tance, internal and external factors on Nigeria’s seaborne export
trade to China.

Source: Author’s calculation.

For each set of factors, the p-value is greater than 0.05. i.e.
p >0.05, for each set of factors. The implication is that, individ-
ually, the external factors consisting of the size of the Chinese
economy, the Chinese bilateral real effective exchange rate, and
the Chinese population, does not have significant influence on
the value of Nigeria’s bilateral export trade to China. Similarly,
distance factors consisting of TEU transportation cost and per
ton transportation cost for wet bulk cargo; and the internal fac-
tors consisting of the size of the Nigerian economy/GDP, local
population and real effective exchange rate, individually have
no significant influence on the value of Nigeria bilateral export
trade with China. The policy implication is that, rather than fo-
cus on individually on the factors that affect the flow of exports
from Nigeria to China, the ministry of trade should focus on
all the factors and seek to develop trade policies that improve
all the identified factors for the benefit of the local economy,
particularly, internal factors which it has more direct regulatory
power over.

Table 9: The significance of the cumulative influence of the
internal and external factors on the value of Nigeria’s seaborne
export trade to the U.S.A.

Source: Author’s calculation.

The result on Table 9 shows that F-cal < F-critical; (0.631
< 3.07). Thus we accept the null hypothesis that the size of
the U.S.A and Nigeria economy measured by the GDPs, the
populations of the regions, the bilateral real effective exchange
rates of the Countries, the TEU and wet bulk cargo transporta-
tion costs, constituting the external, internal and distance fac-
tors that affects bilateral foreign trade between the U.S.A. and
Nigeria does not significantly influence the value of Nigeria bi-
lateral export trade from the United States of America. The R
square value of 0.688 suggests that, the external, internal and

distance factors account for only about 68% of total variations
in the value of Nigeria’s export trade to the U.S.A. The balances
30% of the variations are attributed to factors other than the
identified external, internal and distance factors. Such uniden-
tified factors may include export policies and restrictions that
limit the flow of export from Nigeria to the United States. See
the table below for an assessment of the significance of the in-
fluence of the individual variables.

Table 10: Testing the significances of the impacts of each of
Distance, internal and external factors on Nigeria’s seaborne
export trade to U.S.A.

Source: Author’s calculation.

For each set of factors, the p-value is greater than 0.05. i.e.
p >0.05, for each set of factors. The implication is that, indi-
vidually, the external factors consisting of the size of the U.S.
economy, the U.S. bilateral real effective exchange rate, and
the U.S. population, does not have significant influence on the
value of Nigeria’s bilateral export trade to the U.S.A. Similarly,
distance factors consisting of TEU transportation cost and per
ton transportation cost for wet bulk cargo; and the internal fac-
tors consisting of the size of the Nigerian economy/GDP, local
population and real effective exchange rate, individually have
no significant influence on the value of Nigeria bilateral export
trade to the U.S.A. The policy implication is that, rather than fo-
cus on individually on the factors that affect the flow of exports
from Nigeria to U.S.A., the ministry of trade should focus on
all the factors and seek to develop trade policies that improve
all the identified factors for the benefit of the local economy,
particularly, internal factors which it has more direct regulatory
power over.

Table 11: The significance of the cumulative influence of the
internal and external factors on the value of Nigeria’s bilateral
seaborne export trade to India.

Source: Author’s calculation.

The result on Table 11 above shows that F-cal > F-critical;
(8.071 < 3.07). Thus we reject the null hypothesis that the size
of the India and Nigeria economies measured by the GDPs, the
populations of the regions, the bilateral real effective exchange
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rates of the Countries, the TEU and wet bulk cargo transporta-
tion costs, constituting the external, internal and distance fac-
tors that affects bilateral foreign trade between the India and
Nigeria, have no significant effects on the value of Nigeria bi-
lateral export trade to India. The R square value of 0.968 sug-
gests that, the internal, external and distance factors account for
about 97% of total variations in the value of Nigeria’s seaborne
export trade to India. See the table below for an assessment of
the significance of the influence of the individual variables.

Table 12: Determining the individual significances of the im-
pacts of each internal and external factors on Nigeria’s bilateral
seaborne export trade to India.

Source: Author’s calculation.

Similarly, for each set of factors, the p-value is greater than
0.05. i.e. p >0.05, for each set of factors. The implication
is that, individually, the external factors consisting of the size
of the India economy, the bilateral real effective exchange rate,
and the Indian population, does not have significant influence
on the value of Nigeria’s bilateral export trade to India. Simi-
larly, distance factors consisting of TEU transportation cost and
per ton transportation cost for wet bulk cargo; and the internal
factors consisting of the size of the Nigerian economy/GDP,
local population and real effective exchange rate, individually
have no significant influence on the value of Nigeria bilateral
export trade to India.

5. Discussion of Result and Policy Implications.

The findings of the study reveal that the size of Nigeria’s
economy measured by the GDP has significant influence on
her bilateral shipping export trade with her major trading part-
ners over the years covered in the study. Although the Nige-
ria’s balance of trade with U.S.A, China and India is not favor-
able to her, the significant influence of the size of the Nigerian
economy measured by the GDP on the direction of bilateral
trade between Nigeria and India, U.S.A. and China implies that
Nigeria can leverage on the findings of the study to improve
the size of her economy measured by the GDP, by encourag-
ing improvement in local productive capacity through proac-
tive investment in productive ventures, thereby limited imports
from foreign countries and improving exports to her trade part-
ners. The findings of the study corroborates with the findings
of Baier and Bergstrand (2009), that the size of the economy of
a Country measured by the GDP is a core internal factor which

significantly affects her foreign trade volumes with the trading
partners. Ensuring improvement in Nigeria local output will at
the long run will lead to improved balance of trade in Nigeria,
economic growth and development. By implication, to improve
the benefits accruable to Nigeria from bilateral trade with India,
U.S.A., China, etc., there is a serious need to focus on the en-
dogenous (internal factors) that affect local production capacity
for export with a view to limiting bottlenecks to local produc-
tion for domestic consumption and export.

Similarly, the result similar to the findings of Mikkelson
and Tronstad, (2006), show that the bilateral trade between In-
dia and Nigeria is significantly influenced by the interaction of
host of external internal and distance factors such as the size
of the India and Nigeria economies measured by the GDPs, the
populations of the regions, the bilateral real effective exchange
rates of the Countries, the TEU and wet bulk cargo transporta-
tion costs, which jointly significantly influence the direction of
the bilateral export trade between the countries. This is similar
to the findings of the influences of the endogenous, exogenous
and distant factors on the bilateral trade between the U.S.A and
Nigeria, and between Nigeria and China. The policy implica-
tion to Nigeria for the improvement of her balance of trade is
that attention is to be given the host of external factors, internal
factors and distance factors in order that the country achieves
capacity to manipulative these identified variables of internal
trade to her advantage and improve her balance of trade with
her trading partners which currently is not in her favour.

Conclusions.

The results of the analysis shows that the size of the Nige-
rian economy measured by the GDP has significant influence on
the value of Nigeria’s bilateral export trade with India, U.S.A.
and China over the period covered in the study. Similarly set ex-
ternal, distance and internal factors, each have p-value is greater
than 0.05. i.e. p >0.05, for each set of factors. The implication
is that, individually, each of the factors with p-value greater than
0.05, do not have significant influence on the value of Nigeria’s
bilateral export trade to India, U.S.A. and China. The R square
value of 0.898 suggests that, the external, internal and distance
factors account for about 90% of total variations in the value
of Nigeria’s seaborne export trade to India. The identified ex-
ternal, internal and distance factors account for about 69% of
variations in the value of Nigeria’s shipping export trade to the
U.S.A over the years while about 92% variations in the value of
Nigeria’s shipping export trade to China over the period covered
in the study is explained by the external, internal and distance
factors that affect foreign trade.
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Jean-François A., Gaël R. & Jean-François M., (2010). The
Cost of Being Landlocked : Logistics Costs and Supply Chain
Reliability. World Bank Publications - Books, The World Bank
Group, number 2489, December.

Limao, N. and Venables, A.J. (2001) Infrastructure, Geo-
graphical Disadvantage, Transport Costs, and Trade. The World
Bank Economic Review, 15 (2001), 451-479.

Markusen J. R. & Venables A. J. (1998). ”Multinational
firms and the new trade theory,” Journal of International Eco-
nomics, Elsevier, vol. 46(2), 183-203.

Mikkelson R. and Tronstad P. (2006) Can Leading Indica-
tors be used to Predict the Demand for Sea Borne Dry Bulk ac-
tivity in the Far east? Thesis for the Award of a Degree in Eco-
nomics from the Norwegian School of Economics and Business

Administration Bergen, April 2006.
Nwokedi, T. C., Ibe C. C., Mbachu J.C. ,Okafor C. O.(2022).

Modeling influences of Container Freight Ocean Shipping and
Road Haulage Costs to Last-mile Trade Corridors on Price In-
flation Trend in West Africa, Journal of Management and Sci-
ence 12(4) 71-78. Retrieved from http://jms.eleyon.org/index.-
php/jms/index.

Nwokedi T.C., Okoroji L.I., Igboanusi C.C. (2016) Economi-
etric Modeling of the Impacts of Shipping Trade on Nigerian
Economy. International Journal of Research in Commerce and
Management, 7(1) (2016) 58-62.

Onyemechi C., Nwokedi T.C., Okeke O.K., Igboanusi C.C.,
Odumodu C.U.and Chikwendu D. (2017) Journal of Traffic and
Transportation Engineering 5 (2017) 279-284.

Schlaich T, Horn A.L., Fuhrmann M., Friedrich H. (2020)
A gravity- based food flow model to identify the source of food
borne disease outbreaks. Int. Journal of Environmental Re-
search in Public Health (17): 444- 456.

Stopford, Martin (1998) Maritime Economics. 1st ed. Rout-
ledge, Taylor & Francis Group, New York.

Swenson D. L. (2004)foreign Investment and the Mediation
of Trade Flows. Review of International Economics, Vol. 12(4)
231-242.

Stopford, Martin (1997) Maritime Economics. 2nd ed. Rout-
ledge, Taylor & Francis Group, New York.

Tovonjatoro, S., & Yinguo, D. (2015). Determinants of Ex-
port Growth rate: The case of Madagascar. International Jour-
nal of Economics and Finance, 7(9), 105-111.

UNCTAD (2017). Review of Maritime Transport 2018. Uni-
ted Nations publication.

World Bank bilateral trade report 2017. Available at: http//-
www.data.worldbank.org/bilateraltrade/.


