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Abstract 

 
This study investigated the trade complementarity and competitiveness between USA and 
Nigeria using data from World Integrated Trade Solutions (WITS) database. The study 
examined the volume and structure of trade between USA and Nigeria, and further 
adopted prominent international trade measures (Revealed Comparative Advantage index, 
Trade Integration Index, Complementarity Index and Export Similarity Index) and a 
modified gravity model. The results revealed that Nigeria is one of USA’s largest export 
destination in sub-Saharan Africa while USA is one of Nigeria’s largest export destination in 
the world. In addition, the revealed comparative advantage index revealed that Nigeria has 
comparative advantage in fuels and raw materials while USA has comparative advantage 
in manufactured products. Meanwhile, the complementarity index, USA’s trade integration 
index and Nigeria’s trade integration index, revealed that USA and Nigeria will both gain 
from trade if they cooperate rather than compete.  
 

Keywords: Trade complementarity, Trade competition, Trade measures 
 
 
1. Introduction 
 
Nigeria is one of USA’s major export destinations in Africa while USA is also one of 
Nigeria’s major export destinations in North America. According to World Integrated 
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Trade Solution (WITS) database, in 2017, USA total exports to Nigeria was worth about 
2.2 billion dollars making Nigeria the second largest export destination of USA in Africa. 
Also in that same year, 2017, Nigeria’s exports to USA were worth about 5.7 billion 
dollars putting USA a major export destination of Nigeria in North America. Similarly, 
Nigeria’s export to USA in 2018 was about 2.7 billion dollars while USA export to Nigeria 
was about 3.8 billion dollars further validating the fact that Nigeria and USA are major 
trading partners.  

Meanwhile, it is obvious that volume of Nigeria’s bilateral trade (exports) to the 
USA is greater than the volume of USA’s trade (exports) to Nigeria. This is based on the 
fact that the structure (composition) of the exports of Nigeria limits its exports to a few 
countries while the broad structure of USA exports avails it the opportunity of a larger 
demand by many countries. For instance, Nigeria’s exports comprise majorly raw 
materials and fuels while USA exports comprise of capital goods, consumer goods, 
intermediate goods, chemical products, fuels, Mechanical and electrical goods, plastic or 
rubber products, transportation and vegetable. 

However, there was a significant drop in Nigeria’s exports to USA in 2020 to 1.08 
billion dollars while USA export to Nigeria rose to about 2.8 billion dollars. This could be 
a result of the Covid 19 pandemic and given that Nigeria’s export is majorly fuels and 
raw materials, its export earnings fell. In contrast, since USA export’s structure is broad 
comprising of many products, the export earnings still rose against the 2017 value. This 
implies that, Nigeria is more susceptible to external shocks than the USA since Nigeria 
exports just a few lines of products while USA exports a broad line of products. 

Based on the above scenario, it can be observed that structure of Nigeria and USA 
exports seems dissimilar and it will be imperative to investigate the trade relationship 
between Nigeria and USA. Therefore, this study intends to critically examine the trade 
complementarity and competition that exists between USA which is a major export 
destination of Nigeria, and Nigeria which is also a major export destination of the USA. 
Furthermore, the study adopted prominent international trade measures and a modified 
gravity model to empirically examine their trade complementarity and competitive 
relationship. The prominent international trade measures are Revealed Comparative 
Advantage (RCA), Trade Integration Index (TII), Export Similarity Index (ESI) and 
Complementarity index (CI). In addition, the study employed an Auto Regressive 
Distributive Lag Gravity Model to empirically examine the effects of these prominent 
international trade measures on the bilateral trade relationships of both countries 
(Nigeria and USA).     
 
2. Literature Review 
 
There has been a plethora of empirical studies on the relationship (complementarity and 
competition) between countries and their trading partners. For instance, Louis and 
Adewuyi (2012) investigated the trade relationship between Nigeria and ECOWAS 
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countries. They found that non complementary trade relationship exists among trading 
partners because the countries trade in similar products (agricultural products). In the 
same vein, Mombert and Francis (2012) investigated the trade relationship between 
Nigeria and its West African trading partners and discovered that weak institutional 
frameworks has led to a lagging trade relationship amongst the trading countries. 
Furthermore, Ogunkola (1999) discovered that if trade barriers between Nigeria and its 
West African trading partners are removed, high trade potentials and mutual benefits 
will be unlocked. 

Meanwhile, there has also been studies on Nigeria and its trading partners that are 
outside Africa. For instance, Rupa et.al (2010) investigated the trade potentials between 
Nigeria and India. They opined that India has attained the maximum trade potential in 
trade in commodity products with Nigeria. By implication, they asserted that there 
seems to be little or no prospect in commodity trade between Nigeria and India. 
However, Kabiru (2015) established a trade complementarity relationship with Nigeria 
and India. The author opined that there could still be possibility for increased trade 
potential between Nigeria and India especially in agricultural products such as tea, 
coffee, rubber and so on. 

Based on the foregoing, there seems to many studies on the trade relationship 
between Nigeria and countries in Africa and Asia. To the best of my knowledge, there 
seems to be no studies that have critically examined the trade complementarity and 
competition between USA and Nigeria despite the trade potentials between them. 
Therefore, it is imperative to examine this, because in North America, USA is Nigeria’s 
major export destination. Also, Nigeria is USA major export destination in Africa.     
 
3. Empirical Methodology  
 
3.1 Data sources and description 
 
The study utilized data of both Nigeria and USA spanning from 1996 to 2020. The data 
set was sourced from World Integrated Trade Solution (WITS) which is a database that 
contains relevant trade data for trade analysis.  
 
3.2 Model description 
 
The study adopted four prominent international trade measures and an econometric 
technique to analyse the trade competition and complementarity between Nigeria and 
the USA. The four distinct measures are Revealed Comparative Advantage (RCA), Trade 
Integration Index (TII), Complementary Index (CI) and Export Similarity Index (ESI) while 
the econometric technique adopted is Autoregressive Distributive Lag Mode (ARDL).    
 
 



E-ISSN: 2612-4793  
Print-ISSN: 2612-4815 

 

Journal of International Cooperation and Development 
www.richtmann.org/journal  

 

Vol 6 No 3 
November 2023 

 

 71 

3.2.1 Revealed Comparative Advantage (RCA) for Nigeria and China 
 
The Revealed Comparative Advantage index is a very prominent index that indicates the 
extent international of competitiveness of a specific industry of a country. This implies 
that the RCA measures the comparative advantage of a particular industry of a country 
in the international market.  

The RCA is calculated using the formula:  

RCA = ೌ /ೌೢ /ೢ       ……………………………………………………………1 

where 𝑋  represents the value of the export of product i of the country a, 𝑋 
represents the total value of export of country a, 𝑋௪ represents the value of export of  
the product i of the world, and 𝑋 ௪  represents world total export value. The RCA value 
of an industry that is greater than 2.5 implies that the industry has extremely strong 
international competitiveness. Meanwhile, if the RCA value is between 1.25 and 2.5, it 
implies that the industry has very strong international competitiveness. Furthermore, if 
the RCA value is between 0.8 and 1.25, it means that the industry has strong 
international competitiveness. However, when the RCA value is less than 0.8, it implies 
that the industry has comparative disadvantage. 
 
3.2.2 Trade Integration Index (TII) 
 
The Trade Integration Index (TII) is an index that reveals the extent of integration of 
trade between the two countries.  

The formula is 
TII = ாೌ್/ாೌா್/ாೢ  …………………………………………………………………..2 
Where 𝐸 stands for the total value of exports from country a to country b over a 

particular period of time, 𝐸 stands for the total exports value of country a during that 
particular period, 𝐸 stands for the total value of imports of country b during that 
period, and  𝐸௪ stands for the total value of imports of the world during this period of 
time. When the TII is greater than 1, it shows that the trade ties between the two 
countries are strong; when the TII is less than 1, it indicates that the trade ties between 
the two countries are loose or weak. 
 
3.2.3 Complementarity Index 
 
This study utilizes the Coefficient of Specialization (CS) and the Coefficient of Conformity 
(CC)  to examine the trade complementarity relationship between USA and Nigeria. The 
Complementarity Index (CI) is calculated as; 

CS = 1 -  ଵଶ ∑ /𝑎௧ - 𝑏௧/ ………………………………………………………3 
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CC =  ∑ ට∑ )మ (  ∑ )మ (         …………………………………………………4           
CI = ୌ ା େେଶ                  ……………………………………………………..5 
 𝑎௧ represents the fraction of export value of product n in country a during the 

period of t in total export value, 𝑏௧means the fraction of value of imports  of the 
product n in country b during the period of t in its total value of imports. When the 
complementarity index is close, it implies that there is strong trade complementarity 
between the two trading partners and they can reap gains from trade if they cooperate. 
 
3.2.4 Export Similarity Index 
 
The Export Similarity Index (ESI) analyses the extent of similarity between the two 
trading partners in terms of the structure of their export commodities to a particular 
target market. The calculation formula is 

{∑ [௧ୀ ଵଶ ( ೌೌ +  ್್ ) x (1 -  
ೌೌି ್್ೌೌା ್್ )]} …………………………………6         𝑋  stands for the total value of export of the product i in country a, 𝑋 stands for 

the total value of exports of the country a to the world market, 𝑋  stands for the total 
value of export of the product i in country b, and 𝑋 stands for the total value of export 
of the country b to world market. Basically, ESI examines international trade 
competitiveness by calculating the similarity between the two trading partners’ exports 
in the face of world markets. The ESI index ranges from 1 to 100. The closer the index is 
to 100, the higher the international trade competitiveness between the two trading 
partners because of the similarity of their export products  
 
3.2.5 Autoregressive Distributive Lag (ARDL) model 
 
In order to properly analyze the bilateral trade relationship between Nigeria and USA in 
terms of the effect of trade competition and complementarity on exports of both 
countries respectively, the gravity model which a prominent model in bilateral trade 
analysis is adopted. Meanwhile, the gravity model is specified in an Autoregressive 
Distributive Lag (ARDL) model framework to ensure for a long run and short run analysis. 

Therefore, the econometric specifications of the linear ARDL gravity model are; 
Yt = β0 + 𝛽ଵ𝑌௧ିଵ + ⅄ଵ𝑋௧ + ∑ 𝛼𝑋௧ିୀ  +  €t  …………………………………….....7 
Where Yt   is log of Nigeria’s export to USA (LNTOU) and it is a N x 1 matrix 
Yt-1 = is a matrix of lag of Nigeria’s export to USA (LNTOU (-1)) 
β0 = Matrix of constants  
Xt = Matrix of explanatory variables (distance measured by trade cost (LD), Nigeria’s 
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Trade integration index (Nigeria TII), log of USA GDP (LUSA), log of Nigeria GDP (LNGN), 
Complementarity index (CI), Export similarity index (ESI)). 

€t = Matrix of error terms 
Yt = β0 + 𝛽ଵ𝑌௧ିଵ + ⅄ଵ𝑋௧ + ∑ 𝛼𝑋௧ିୀ  +  €t  …………………………………….....8 
Where Yt   is log of USA’s export to Nigeria (LUTON) and it is a N x 1 matrix 
Yt-1 = is a matrix of lag of USA’s export to Nigeria (LUTON (-1)) 
β0 = Matrix of constants  
Xt = Matrix of log of explanatory variables (distance measured by trade cost (LD), 

USA’s Trade integration index (USA TII), log of USA GDP (LUSA), log of Nigeria GDP 
(LNGN), Complementarity index (CI), Export similarity index (ESI)). 

€t = Matrix of error terms 
 
4. Results and Discussions 
 
4.1 Bilateral trade between USA and Nigeria 
 
4.1.1 Nigeria Exports to USA 
 
USA is one of Nigeria’s largest export destination in the world. For instance, Nigeria 
exports to USA was as much as 11.50 billion dollars’ worth of goods in 2000, 26.6 billion 
dollars in 2006 and 37.86 billion dollars in 2008, it later fell to as low as 1.74 billion 
dollars in 2015 and 1.08 billion dollars in 2020. This implies that there was a 110.23% 
increase in exports from Nigeria to USA in 2000 and 38.16% increase in 2008. Also, the 
value of Nigeria’s exports to USA significantly dropped fell by 55.59% in 2015 and by 
61.67% in 2000 (see table 1). A plausible explanation for the significant fluctuations in 
the value of Nigeria’s exports to the USA is the fact that Nigeria basically exports crude 
oil as such as the price of crude oil changes the value of its exports changes. Meanwhile, 
the effect of the Covid 19 pandemic also affected the worth of Nigeria’s exports to USA 
because the price of crude oil dropped significantly.       
 
4.1.2 USA Exports to Nigeria 
 
In Africa, Nigeria is a major importer of USA products. USA exports to Nigeria was worth 
0.72 billion dollars in 2000, 4.10 billion dollars in 2008, 3.44 billion dollars in 2015 and 
2.79 billion dollars in 2020. This implies that there was an increase in USA exports to 
Nigeria by 14.88% in 2000 and 47.2% in 2008. Meanwhile, in 2015, the value of USA 
exports to Nigeria fell by 42.39% and also by 12.27% in 2020 (see table 1).  

A critical analysis of table 1 below reveals that the volume of Nigeria’s exports to 
USA far outweighs the volume of USA exports to Nigeria. This signifies that USA is major 
global destination of Nigeria’s export while Nigeria is just a major destination of USA 
exports in Africa and not in the world. This further implies that USA is a world exporter 
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of its products while Nigeria exports majorly to a few dominant market such as USA.       
 
Table 1: Volume of total bilateral trade between USA and Nigeria  
 

Date USA-NIG (Billion dollars) %change NIG-USA (Billion dollars) %change Total trade between   
(Billion dollars) %change 

1996 0.82 - 4.25 - 5.06 - 
1997 0.81 -0.23 4.64 9.21 5.45 7.69 
1998 0.82 0.65 2.93 -36.77 3.75 -31.18 
1999 0.63 -23.34 5.47 86.46 6.10 62.48 
2000 0.72 14.88 11.50 110.23 12.22 100.40 
2001 0.96 32.32 7.32 -36.34 8.28 -32.28 
2002 1.06 10.75 5.83 -20.36 6.89 -16.77 
2003 1.02 -3.87 9.21 57.99 10.23 48.49 
2004 1.55 52.85 0.00 0.00 1.55 -84.80 
2005 1.62 4.21 0.00 0.00 1.62 4.21 
2006 2.23 37.72 26.66 0.00 28.89 1683.41 
2007 2.79 24.92 25.16 -5.62 27.94 -3.27 
2008 4.10 47.20 34.76 38.16 38.86 39.06 
2009 3.66 -10.82 13.62 -60.82 17.28 -55.54 
2010 4.06 11.00 29.76 118.50 33.82 95.74 
2011 4.90 20.79 28.33 -4.80 33.23 -1.73 
2012 5.03 2.54 24.14 -14.78 29.17 -12.23 
2013 6.39 27.03 7.67 -68.23 14.06 -51.80 
2014 5.97 -6.59 3.95 -48.44 9.92 -29.42 
2015 3.44 -42.39 1.74 -55.96 5.18 -47.80 
2016 1.89 -44.89 3.98 128.30 5.87 13.35 
2017 2.17 14.70 5.67 42.66 7.85 33.63 
2018 2.69 23.62 3.79 -33.13 6.48 -17.41 
2019 3.18 18.31 2.82 -25.60 6.00 -7.39 
2020 2.79 -12.27 1.08 -61.67 3.87 -35.50 

 
4.1.3 Structure of USA exports to Nigeria 
 
USA exports to Nigeria seems to be dominated by intermediate and finished goods 
implying that there is value addition to products before they are exported to Nigeria. 
More so, USA exports to Nigeria seem to be characterized by capital goods, consumer 
goods, intermediate goods, chemical products, Fuels, Mechanical and electrical goods, 
plastic or rubber products, transportation and vegetable. For instance, in 1996, USA 
exports of capital goods, consumer goods, intermediate goods, chemical products, Fuels, 
Mechanical and electrical goods, plastic or rubber products, transportation and 
vegetable were 0.44 billion dollars, 0.06 billion dollars, 0.12 billion dollars, 0.04 billion 
dollars, 0.02 billion dollars, 0.38 billion dollars, 0.03 billion dollars, 0.06 billion dollars 
and 0.17 billion dollars respectively, accounting for 31.56%, 4.11%, 8.79%, 2.81%, 1.22%, 
27.23%, 1.88%, 4.48% and 12.22%. Furthermore, in 2005, the value of the USA exports 
to Nigeria had increased. The value of capital goods, consumer goods, intermediate 
goods, chemical products, Fuels, Mechanical and electrical goods, plastic or rubber 
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products, transportation and vegetable were 0.56 billion dollars, 0.22 billion dollars, 
0.14 dollars, 0.05 billion dollars, 0.03 billion dollars, 0.49 billion dollars, 0.04 billion 
dollars, 0.16 billion dollars and 0.54 billion dollars respectively accounting for 24.10%, 
9.6%, 5.93%, 2.20%, 1.2%, 21.51%, 1.90%, 6.87%, 23.58%. Despite the increase in the 
volume of all products, the percentage of commodities such as capital goods, 
intermediate goods, chemical goods, fuel and mechanical and electrical goods in total 
products fell in 2005. Furthermore, in 2010, the value of all products also increased. 
However, the value of export products fell in 2015 as against the 2010 values.  The value 
of all the products also further fell in 2020 as against the 2015 values (see table 2). This 
implies that the value of export products (capital goods, consumer goods, intermediate 
goods, chemical products, Fuels, Mechanical and electrical goods, plastic or rubber 
products, transportation and vegetable) from USA to Nigeria increased between 1996 to 
2005, it further increased in 2010 and later dropped in 2015 and 2020. `   
 
Table 2: Structure of USA exports to Nigeria 
 

Year Capital
goods 

Consumer
goods 

Intermediate
goods Chemicals Fuels Mach and 

Elec 
Plastic or 
Rubber Transportation Vegetable 

1996 (Billion dollars) 0.44 0.06 0.12 0.04 0.02 0.38 0.03 0.06 0.17 
% exports 31.56 4.11 8.79 2.81 1.22 27.23 1.88 4.48 12.22 
2000(Billion dollars) 0.38 0.07 0.08 0.04 0.01 0.28 0.02 0.11 0.16 
%  32.26 5.60 6.96 2.96 0.92 23.63 1.78 9.53 13.68 
2005(Billion dollars) 0.56 0.22 0.14 0.05 0.03 0.49 0.04 0.16 0.54 
% exports 24.10 9.60 5.93 2.20 1.20 21.51 1.90 6.87 23.59 
2010(Billion dollars) 1.15 1.53 0.38 0.11 0.64 0.84 0.15 0.88 0.89 
%exports 16.55 22.03 5.43 1.65 9.17 12.10 2.13 12.64 12.81 
2015(Billion dollars) 0.96 1.35 0.39 0.19 0.65 0.67 0.20 0.58 0.56 
% exports 16.16 22.81 6.62 3.15 10.90 11.28 3.42 9.82 9.38 
2020(Billion dollars) 0.88 1.14 0.32 0.10 0.21 0.52 0.11 1.15 0.34 
% exports 17.82 23.15 6.61 2.09 4.29 10.67 2.28 23.43 6.93 

 
4.1.4 Structure of Nigeria’s export to Nigeria 
 
Nigeria’s export to the USA seems to be dominated by fuels and raw materials implying 
that most of products exported to the USA are in their raw form with no or little value 
addition. Meanwhile Nigeria also exports other products to the USA such as consumer 
goods intermediate goods, miscellaneous goods and plastic or rubber products amongst 
others. For instance, in 1996, Nigeria’s exports of consumer goods intermediate goods, 
raw materials, fuels, miscellaneous goods and plastic or rubber products to the USA 
were 0.014 billion dollars, 0.0054 billion dollars, 4.21 billion dollars, 4.20 billion dollars, 
0.005 billion dollars and 0.0138 billion dollars respectively accounting for 0.17%, 0.06%, 
49.7%, 49.6%, 0.006% and 0.16%. Furthermore, in 2005, Nigeria’s exports of consumer 
goods intermediate goods, raw materials, fuels, miscellaneous goods and plastic or 
rubber products to the USA were 1.63 billion dollars, 0.01 billion dollars, 24.85 billion 
dollars, 26.47 billion dollars, 0.0018 billion dollars and 0.0004 billion dollars respectively 
accounting for 3.07%, 0.018%, 46.77%, 49.83%, 0.0034% and 0.0007%. Based on the 
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foregoing, it can be seen that the fuels and raw materials are indeed the bulk of 
Nigeria’s export to the USA. 

Meanwhile in 2015, Nigeria’s exports to the USA dropped tremendously. Nigeria’s 
exports of consumer goods intermediate goods, raw materials, fuels, miscellaneous 
goods and plastic or rubber products became 0.033 billion dollars, 0.286 billion dollars, 
0.733 billion dollars, 1.038 billion dollars, 0.005 billion dollars and 0.003 billion dollars 
respectively accounting for 11.03%, 9.42%, 24.12%, 34.16%, 0.17% and 0.11%. There 
was a further fall in the exports in 2020 and a plausible explanation for that is the advent 
of the Covid 19 pandemic that distorted global value and supply chains. For instance, in 
2020, Nigeria’s export of consumer goods intermediate goods, raw materials, fuels, 
miscellaneous goods and plastic or rubber products to USA were 0.206 billion dollars, 
0.021 billion dollars, 0.846 billion dollars, 1.021 billion dollars, 0.0001 billion dollars and 
0.0008 billion dollars respectively accounting for 9.83%, 1.02%, 40.24%, 48.56%, 0.006% 
and 0.040%. Therefore, it can be seen that the value of all products except raw materials 
fell between 2015 and 2020.       
 
Table 3: Structure of Nigeria’s exports to USA 
 

Date Consumer goods
(Billion dollars) 

Intermediate goods 
(Billion dollars) 

Raw materials 
(Billion dollars) 

Fuels 
(Billion dollars) 

Miscellaneous 
(Billion dollars) 

Plastic or Rubber 
(Billion dollars) 

1996(Billion dollars) 0.0145 0.0054 4.21 4.2036 0.0005 0.0138 
% exports 0.1714 0.0634 49.7085 49.6336 0.0065 0.1635 
2000(Billion dollars) 0.0003 0.0019 11.4869 11.4862 0.0001 0.0005 
% exports 0.0014 0.0081 49.9733 49.9702 0.0005 0.0020 
2006(Billion dollars) 1.6343 0.0100 24.8509 26.4772 0.0018 0.0004 
% exports 3.0760 0.0188 46.7730 49.8340 0.0034 0.0007 
2010(Billion dollars) 5.5976 0.3883 23.5402 28.5128 0.0075 0.2751 
% exports 9.5752 0.6643 40.2676 48.7738 0.0128 0.4705 
2015(Billion dollars) 0.3354 0.2865 0.7332 1.0383 0.0053 0.0034 
% exports 11.0339 9.4250 24.1248 34.1620 0.1755 0.1110 
2020(Billion dollars) 0.2069 0.0216 0.8463 1.0211 0.0001 0.0008 
% exports 9.8393 1.0252 40.2475 48.5602 0.0060 0.0401 

 
4.2 Prominent International Trade Measures  
 
4.2.1 Revealed Comparative Advantage (RCA) 
 
The results of the revealed comparative advantage in table 4 below shows that between 
1996 and 1998, USA has a very strong international competitiveness in capital goods 
because USA RCA of capital goods ranges between 1.25 and 2.5. Furthermore, between 
1999 and 2017, USA has strong international competitiveness in capital goods because 
the USA RCA between this period ranges from 0.8 to 1.25. Meanwhile, between 2018 
and 2020, USA has a comparative disadvantage in capital goods because the USA RCA 
for capital goods within that period was below 0.8. With respect to plastic and rubber 
products, between 1999 and 2011, USA has a strong international competitiveness 
except in 1999, 2003 and 2011 where it had comparative disadvantage. In the same 
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vein, between 2015 and 2020, USA also had strong international competitiveness in 
plastic and rubber.  

In the case of Consumer goods, between 1996 to 2008, USA had a comparative dis 
advantage, later had strong international competitiveness between 2009 to 2017 except 
in 2016 where it had comparative disadvantage. Meanwhile, between 2018 to 2020, the 
USA had very strong international competitiveness in consumer goods. Furthermore, the 
USA had strong international competitiveness in mechanical and electrical goods 
between 1996 to 2006 except in 1999, 2002 and 2006 where it had comparative dis 
advantage. Also, USA had strong international competitiveness between 2007 to 2010 
and between 2016 and 2018 in mechanical and electrical goods. However, it had 
comparative disadvantage in the same product between 2019 to 2020. 

More so, between 1996 to 2008, USA had extremely strong international 
competitiveness in export of vegetables except in 1997 and 2003 when it had very 
strong international competitiveness. Meanwhile, between 2010 to 2012, USA had very 
strong international competitiveness and also extremely strong international 
competitiveness between 2013 to 2017. However, with respect to chemical products, 
USA had comparative disadvantage.  

In the case of fuels, interestingly USA was international competitive at some years 
and comparatively disadvantaged at other years. For instance, USA had very strong 
international competitiveness in 2001 and 2002, later had extremely strong 
international competitiveness in 2011. In the same vein, USA had extremely strong 
international competitiveness in transportation in certain years such as between 2014 to 
2020 except in 2018 when it had very strong international  

competitiveness. Conclusively, on the average, USA had comparative disadvantage 
in exports of intermediate goods over the period under investigation. 
 
Table 4: USA Revealed Comparative Advantage 

 
USA RCA 

Year Capital 
goods 

Plastic and 
rubber 

Consumer 
goods 

Mach and 
elect Vegetables Chemical 

products Fuels Transportation Intermediate 
goods 

1996 1.35 1.07 0.46 1.34 3.78 0.34 0.75 0.57 0.59 
1997 1.67 1.04 0.34 0.86 2.14 0.31 0.49 2.41 0.5 
1998 1.37 0.93 0.44 0.97 2.93 0.45 0.5 1.73 0.55 
1999 0.8 0.6 0.32 0.5 4.58 0.34 0.85 0.86 0.33 
2000 1.02 0.85 0.64 0.81 3.87 0.56 0.97 1.1 0.65 
2001 0.94 1.17 0.73 0.92 3.63 0.69 2.17 0.46 0.76 
2002 1.04 0.92 0.62 1.29 2.71 0.75 1.38 0.3 0.82 
2003 1.48 0.74 0.63 1.36 1.72 0.65 0.06 1.35 0.68 
2006 0.82 0.89 0.82 0.77 3.28 0.79 0.61 1.03 0.79 
2007 0.83 0.81 0.78 0.85 3.26 0.52 1.02 0.98 0.74 
2008 0.97 0.92 0.78 0.95 4.19 0.71 1.82 0.95 0.84 
2009 1.13 0.82 1.05 1.06 0.96 0.95 0.13 1.53 0.71 
2010 1.2 0.84 0.82 1.18 2.24 0.86 1.06 0.93 0.68 
2011 0.63 0.72 1.32 0.51 2.16 0.49 3.09 1.42 0.35 
2012 0.92 1 0.94 0.9 2.16 0.62 1.25 1.41 0.6 
2013 1.01 0.59 0.93 0.94 4.23 0.66 0.6 1.86 0.62 
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USA RCA 

Year Capital 
goods 

Plastic and 
rubber 

Consumer 
goods 

Mach and 
elect Vegetables Chemical 

products Fuels Transportation Intermediate 
goods 

2014 0.92 0.79 1.09 0.77 2.65 0.44 0.67 2.49 0.55 
2015 0.88 1.19 0.85 0.74 3.27 0.7 0.33 2.45 0.79 
2016 1.12 1.12 0.78 0.93 2.79 0.49 0.38 3.63 0.88 
2017 0.91 0.91 1 0.86 3.14 0.35 0.52 4.3 0.64 
2018 0.61 1.07 1.31 0.86 2.12 0.4 0.78 1.83 0.8 
2019 0.75 1.06 1.28 0.7 2.8 0.28 0.38 3.51 0.64 
2020 0.62 1.21 1.54 0.66 1.75 0.23 0.35 3.75 0.61 

 
Meanwhile, the table 5 below reveals that Nigeria has extremely strong international 
competitiveness in fuels and raw materials and comparative disadvantage in other 
products. This implies that Nigeria has international competitiveness in goods in their 
raw form and thus do not add value to products before they are exported. This is the 
major factor for the terms of trade deterioration being experienced in the balance of 
trade account of Nigeria.  

 
Table 5: Nigeria Revealed Comparative Advantage Index 
 

Nigeria RCA 
Year Consumer goods Intermediate goods Plastic and rubber Fuel Raw materials Miscellaneous 
1996 0 0.01 0.16 10.51 9.11 0.01 
1997 0.01 0.01 0.07 10.81 9.27 0.01 
1998 0.03 0.01 0 15.07 11.42 0.01 
1999 0.03 0.01 0.01 13.27 10.55 0.02 
2000 0.13 0 0 8.96 9.36 0 
2001 0.19 0 0 9.32 9.76 0 
2002 0.16 0.01 0 9.89 9.43 0 
2003 0.18 0 0 8.03 8.25 0 
2006 0.18 0 0.01 5.55 6.2 0 
2007 0.16 0 0.01 5.4 6.05 0.01 
2008 0.15 0.02 0.02 4.29 4.76 0.01 
2009 0.11 0 0.02 5.71 6.02 0.01 
2010 0.13 0.01 0.01 5.39 5.66 0 
2011 0.17 0 0.03 4.87 5.06 0.01 
2012 0.2 0 0.04 5.32 5.39 0.02 
2013 0.39 0.01 0 5.92 5.56 0.02 
2014 0.8 0.04 0.02 6.51 4.98 0.07 
2015 0.74 0.04 0.02 10.96 7.42 0.18 
2016 0.25 0.02 0.02 13.31 10.46 0.15 
2017 0.24 0.03 0.03 11.53 9.54 0.05 
2018 0.22 0.06 0.03 10.43 9.26 0 
2019 0.09 0.04 0.02 11.72 10.79 0.14 
2020 0.39 0.16 0.05 16.68 11.2 0.2 

 
More so, the trade integration index reveals that USA is closely linked to the Nigeria 
because the USA TII is greater than one across all the periods under consideration. In 
contrast, the TII also reveals that Nigeria is loosely linked with the USA because the 
Nigeria TII is less than 1 across all the years investigated. Meanwhile, the 
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complementarity index was close to 1 across all the years and this implies that both 
countries trade complement each other and by implication they will both gain from 
trade if there is cooperation rather than competition. This is further reinforced by the 
export similarity index which reveals that both countries exports are dissimilar in nature 
because the value of the ESI is far less than 100% across all years. This is evident from 
the fact that Nigeria’s export is dominated with fuels and raw materials while USA 
exports is dominated with finished products such as capital goods, consumer goods, 
mechanical and electrical goods and so on.    
 

Table 6: Trade integration index (TII), Complementarity index (CI) and Export Similarity 
Index (ESI) 
 

Trade integration index (TII), Complementarity index (CI) and Export Similarity Index (ESI). 
Year USA-NIG TII NIG-USA TII CS CC CI = (CS +CC/2) ESI (100%) 
1996 1.2 0.8 0.34 1.3 0.82 21.23 
1997 1.02 0.73 0.55 1.1 0.825 28.21 
1998 1.11 0.87 0.12 1.09 0.605 31.23 
1999 1.09 0.56 0.88 1.08 0.98 26.32 
2000 1.5 0.67 0.89 1.03 0.96 35.89 
2001 1.03 0.77 0.89 1.04 0.965 29.78 
2002 1.4 0.98 0.81 1.08 0.945 35.22 
2003 1.6 0.55 0.67 1.09 0.88 36.55 
2006 1.4 0.35 0.45 1.2 0.825 38.22 
2007 1.14 0.24 0.54 1.01 0.775 21.32 
2008 1.35 0.89 0.44 1.07 0.755 29.55 
2009 1.9 0.78 0.66 1.1 0.88 25.45 
2010 1.24 0.88 0.56 1.03 0.795 33.22 
2011 2.1 0.56 0.57 1.4 0.985 35.66 
2012 1.3 0.88 0.78 1.06 0.92 41.22 
2013 1.5 0.91 0.55 1.02 0.785 23.12 
2014 1.02 0.77 0.54 1.06 0.8 25.33 
2015 1.09 0.67 0.35 1.13 0.74 27.11 
2016 1.34 0.77 0.66 1.16 0.91 15.33 
2017 1.23 0.91 0.45 1.17 0.81 19.44 
2018 1.01 0.88 0.43 1.09 0.76 27.55 
2019 1.11 0.77 0.55 1.11 0.83 26.33 
2020 1.23 0.89 0.49 1.18 0.835 29.11 

 
4.3 Effects of Trade Competition and Complementarity on both trading partners’ 

exports 
 

The study further investigated the effects of trade competition and complementarity 
between Nigeria and the USA. In order to achieve this, the study examined the 
stationarity properties of the variables by performing the Augmented Dickey Fuller unit 
root tests. The results (see table below) showed that the Export similarity index, 
Nigeria’s Export to USA, Nigeria’s GDP and USA’s GDP are not stationary level.  However, 
after first differencing of the series, they become stationary implying that their order of 
integration is 1. Meanwhile, Complementarity index, USA’s export to Nigeria, Distance, 
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Nigeria’s Trade integration index and USA’s Trade integration index are stationary at 
level, that is, their order of integration is I (0). Therefore, the result of the unit root test 
justifies the adoption of the ARDL model since the variables considered are a 
combination of I (0) and I (1). 
 
Table 7: ADF Unit root tests  
 

Null hypothesis: The series has a unit root. 
Variables Probability value Level of stationarity 
ESI 0.11 I(1) 
CI 0.02 I(0) 
NTOU 0.15 I(1) 
UTON 0.02 I(0) 
Distance 0.03 I(0)
Nigeria TII 0.01 I(0)
USA TII 0.03 I(0)
NGN 0.33 I(1) 
USA 0.24 I(1) 

 
Based on the results of the Unit root test above which reveals that the series are a 
combination of I (1) and I (0), the model estimated is linear Autoregressive Distributive 
Lag (ARDL) model. Furthermore, in order to properly analyze the bilateral trade 
relationship between USA and Nigeria, the gravity model which a prominent model in 
bilateral trade analysis is adopted.  
 
4.3.1 Short run and long run Analysis of the Linear ARDL Model 
 
The results of the short run analysis are presented in Table 8 below. The results reveal 
that past exports of Nigeria to the USA positively and significantly influences its current 
value. Meanwhile, distance captured by trade cost negatively and significantly influences 
Nigeria’s export to USA both in the short run and long run. In addition, the 
complementarity index and the USA GDP positively and significantly influences Nigeria’s 
export to the USA in the long run.   

In the same vein, past exports of the USA to Nigeria positively and significantly 
influences its current value. Furthermore, distance negatively and significantly 
influences USA exports to Nigeria while USA trade integration index and 
complementarity index, positively and significantly influences USA exports to Nigeria 
both in the short run and long run. Meanwhile, USA GDP influences USA exports to 
Nigeria positively and significantly in the long run alone. It is evident from the results 
that USA GDP positively influences both USA’ export to Nigeria and this because most 
products USA exports undergo economic activities that generate value addition. In 
contrast, Nigeria GDP does not significantly influence Nigeria’s export to USA. This is 
because most products Nigeria exports do not undergo economic activities that will 
produce value addition, implying that the products are exported in their raw form.   
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Table 8: Linear ARDL Gravity Model 
 

Dependent variable: NTOU  Dependent variable: UTON  
Variables Short run and long run coefficients Variables Short run and long run coefficients 

LNTOU(-1)) 0.456*** 
(0.002) LUTON(-1) 0.343** 

(0.153) 

L(USA) 0.356*** 
(0.02) L(USA) 0.888*** 

(0.345) 

L(NGN) 0.123 
(0.223) L(NGN) 0.212 

(0.311) 

L(NGN(-1)) 0.234 
(0.212) L(NGN(-1)) 0.321 

(0.199) 

L(DISTANCE) -0.311*** 
(0.111) L(DISTANCE) -0.415*** 

(0.111) 

L(DISTANCE(-1)) -0.412*** 
(0.123) L(DISTANCE(-1)) -0.515*** 

(0.212) 

NIGERIA_TII 0.042 
(0.341) USA_TII 0.345*** 

(0.111) 

NIGERIA_TII(-1) 0.211 
(0.312) USA_TII (-1) 0.467** 

(0.222) 

ESI 0.444 
(0.234) ESI 0.454 

(0.556) 

CI 0.551*** 
(0.111) ESI (-1) 0.616 

(0.556) 

C 0.898*** 
(0.222) CI 0.543*** 

(0.212) 

  CI (-1) 0.787*** 
(0.312) 

  C 0.767** 
(0.315) 

Note: The variables were transformed from annual series to quarterly series ***,**,* represent 1%, 5% and 10% level of 
significance respectively 

 
Meanwhile, the study further investigated the level of co integration of the variables to 
determine whether the variables will be co integrated in the long run. The results in 
table 9 below reveals that when NTOU and UTON are dependent variables respectively, 
the F-statistics is lower than the lower bound I (0) of the bound test signifying that the 
variables do not exhibit a long run relationship. This necessitated the adoption of the 
linear ARDL model as against the Error Correction Model.  
 
Table 9: Bound Test 
 

Null hypothesis: No level relationship 
Dependent variable: Nigeria’s export to China. (NTOU) 
Test statistic Value Significance I(0) I(1) 
F-statistic 1.883 10% 1.97 3.01 
K 7 5% 2.34 2.91 
  2.5% 2.87 3.16 
 1% 2.91 3.82 
Dependent variable: China’s export to Nigeria. (UTON)
Test statistic Value Significance I(0) I(1) 
F-statistic 1.456 10% 1.78 2.84 
K 6 5% 2.66 3.18 
  2.5% 2.71 3.71 
  1% 2.98 3.89 
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5. Conclusion 
 
Based on the empirical findings of this study, it can be seen that Nigeria is indeed a 
major export destination of USA exports in Africa while USA is also one of Nigeria’s 
major export destination in North America and even in the world. Furthermore, both 
Nigeria and USA have a dissimilar export structure. Nigeria’s export structure comprises 
of Fuels and raw material while USA’s export structure comprises of manufacture goods, 
capital goods, consumer goods, intermediate goods and mechanical and electrical 
goods. Meanwhile, the volume of Nigeria’s export to USA is greater than the volume of 
USA’s exports to Nigeria. This is because, Nigeria’s major exports (fuels and raw 
materials) are demanded by the USA and a few other countries while USA’s exports 
(manufacture goods, capital goods, consumer goods, intermediate goods and 
mechanical and electrical goods) are demanded by a large number of countries.  

Meanwhile, the study also found that both countries can benefit from trade if they 
cooperate rather than compete. This is evident from the export similarity index that was 
far less than 100% and the complementarity index that was close to 1. In addition, the 
results of the gravity model reinforced the outcomes of the revealed comparative 
advantage, complementarity index, trade integration index and export similarity index. 
This is because, complementarity index positively and significantly influenced both 
Nigeria’s export to USA and USA exports to Nigeria while the export similarity index was 
not significant. Succinctly, Nigeria and USA have large trade potential and will be better 
off if they both cooperate rather than compete.   
 
References 
 
Kabiru, H., & Dilfraz, S. (2014). Changing perspective of Indo-Nigerian trade relations. Indian Journal of Applied Research, 

4(7): 497-503 
Kabiru, H. (2015). Trade complementarity and similarity between Nigeria and India in the context of bilateral trade 

relations. Journal of Economics and Finance, 6(6): 28-32.  
Louis, N., & Adewuyi, A. (2012). Dynamics of Trade between Nigeria and Other ECOWAS Countries. Retri 

eved June 5, 2014, from http://www.brookings.edu/~/media/Research/Files/Reports/2012/1/intra-
africantrade/01_nigeria_trade.PDF 

Mombert, H., & Francis, A. (2012). Removing Barriers to Trade between Ghana and Nigeria: Strengthening Regional 
Integration by Implementing ECOWAS Commitments. World Bank. Retrieved July 1, 2016, from 
www.worldbank.org/afr/trade 

Ogunkola, E. (1998). An Empirical Evaluation of Trade Potential in the Economic Community of West Africa Stat 
es. African Economic Research Consortium. Retrieved July 10, 2015, from https://opendocs.ids.ac.uk/opendocs/ha
ndle/20.500.12413/2215  

Olivier, W., Michel, T., & Mathias, K. (2012). Regional trade and border markets between Niger, Benin and Nigeria: A 
methodological note. Luxembourg: CEPS/INSTEAD. Retrieved July 10, 2015, from https://portal.findresearcher 
.sdu.dk/en/publications/regional-trade and bordermarkets-between-niger-benin-and-nigeria 

Rupa, C., & Saikat, B. (2010). India and China: Analysis of trade relations with Africa using gravity model. Indian Institute of 
Management Bangaloe. Available from http://tejas.iimb.ac.in/articles/57.php. 

Uncomtrade. (2015). World Integrated Trade Solution (WITS). Retrieved June 16, 2021, from World Integrated Trade 
Solution (WITS) Web site: http://comtrade.un.org/db/dqBasicQuery.aspx. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


