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ABSTRACT 

 
 

This research work investigated trade openness and manufacturing sector growth: 
An Empirical Analysis for Nigeria (1982-2015). The study was necessitated by the 
important role which trade openness plays in growing the manufacturing sector of any 
economy. The study made use of secondary data in its analysis. Four explanatory 
variables (trade openness growth, investment growth, production index growth and 
exchange rate growth) were specified based on theoretical underpinnings and were 
used to establish a relationship with manufacturing output growth of Nigeria using the 
multiple regression tool. The study found that among the independent variables only 
trade openness is statistically significant and while trade openness growth and 
production index growth positively affect manufacturing output growth, investment 
growth and exchange rate growth have inverse relationship with it respectively. In 
conclusion therefore, the current policy of trade liberalization is growth enhancing 
though the productivity of the manufacturing sector of Nigeria economy is relatively 
low which could be attributed to plethora of factors, including a weak technological 
base and low level of capacity utilization. Based on the above finding the study 
recommends that: The Nigerian government should avoid short-term fixes and front-
loaded deals with other countries and move beyond arrangements that focus solely on 
the petroleum sector. High commodity prices are only a temporary vehicle that can be 
utilized to drive the Nigerian economy into a more economically diversified state, the 
true mechanism for sustainable growth. 
 
Key Words: Trade openness, Manufacturing growth, Investment, Production index, 

Exchange rate, Trade liberalization. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background of the Study 

Trade of a country is a key determinant for the improvement of a country’s 

industrialization. Moreover development experienced by a country “brings some 

changes in trade structure on the basis of endowments and comparative advantage” 

(Winter, 2014:4–21). Trade is considered an integral part of Nigeria’s economic 

activity and, among Nigerians at least, it is widely perceived that Nigeria is a very 

open economy. The economic condition of Nigeria has advanced over the years as a 

result of the rapid pace of industrialization. The economy of Nigeria has also 

improved tremendously with foreign investment aided by high quality research and 

development. Nigeria was under the British colonial rule over a considerable period of 

time. After independence, efforts were made to enhance the economic growth of the 

country through a set of reforms. One of these reforms is liberalizing trade for the 

purpose of improving growth of the country. However, debates over the relationship 

between trade openness and growth have been going on for years. A key aspect of that 

debate is how important growth is for poor countries as they strive to catch up with 

the best-of-the best in a competitive world. 

 Due to the establishment of multilateral ties with other countries, the trade 

scenario of Nigeria has received a great impetus over the last decades. An overview of 

the economy of Nigeria remains incomplete without mentioning its growing foreign 
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investment which has left behind a positive effect on its trade and commercial 

business. There have been defective infrastructural facilities which have hampered the 

constant growth of the country yet efforts are made to revive those sick industries of 

the country through foreign collaboration and investments. The relationship between 

trade openness and manufacturing productivity growth is a highly debated topic in the 

growth and development literature, yet this issue is far from being resolved. The 

existing empirical literature does not provide clear evidence relationship between 

trade openness and manufacturing productivity growth. Many studies provide 

evidence that increasing openness has a positive effect on manufacturing output 

growth. On the other hand some studies report that it is difficult to find robust positive 

relationships or even that there is negative relationship between openness and 

manufacturing output growth. 

 

1.2 Statement of the Research Problem  

The Nigeria’s trade policy over the years has been determined by one/more of the 

following. 

 Need to protect and stimulate domestic production (import capital goods at low 

prices etc) 

 Need to ameliorate/prevent balance of payment problems. 

 Need to boost the value of the naira 

 Need to be competitive and enjoy the benefits of openness. 
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 Need to increase revenue and  

 International agreements 

Today, as part of moving with the trend of globalization and trade liberalization 

in the global economic system, Nigeria is a member of and signatory to many 

international and regional trade agreements such as international monetary fund 

(IMF), world trade organization (WTO), economic community of West African States 

(ECOWAS), and so many others. The policy response of such economic partnership 

on trade has been to remove trade barriers, reduce tariffs, and embark on outward-

oriented trade policies. Despite all her effort to meet up with the demands to these 

economic partnerships in terms of opening up her border, according to the 2007 

assessment of the trade policy review, Nigeria’s trade freedom was rate 56% making 

her the worlds 131st freest economy while in 2009, it was ranked 117th freest 

economy, the country’s GDP was also ranked 161st in the world in February, 2009. 

The economy has struggled vigorously to stimulate growth through openness to trade. 

In fact, it seems that as the country put greater effort to boost her economic growth by 

opening up to trade with the global economy the more she becomes worse-off relative 

to her trading partners in terms of country output growth. There is doubt as to the 

contribution of trading with the global economy towards the growth of the 

manufacturing sector. Hence the following question quickly comes to mind; does 

trade openness have any significant impact on output growth in Nigeria? This work 

therefore investigates the effect of trade openness on manufacturing output growth 
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with special attention to Nigerian economy. In addition, most literatures on trade 

openness relate openness with economic growth. Very few have discussed the direct 

relationship and effect of openness in enhancing manufacturing output especially for 

Nigeria. This work therefore aims at filling this gap.    

 

1.3   Aim and Objectives of the Study 

The aim of the study is to estimate the impact of trade openness on the growth of 

manufacturing sector of Nigeria. However the following specific objectives shall aid 

the achievement of the broad aim. 

(i) To determine the extent to which Trade Openness impacts on manufacturing 

output growth in Nigeria. 

(ii) To estimate the extent to which Investment growth affects manufacturing 

output growth in Nigeria. 

(iii) To determine the extent to which production index impacts on the 

manufacturing output growth in Nigeria. 

(iv) To determine the extent to which real exchange rate affects manufacturing 

output growth in Nigeria. 

 

1.4  Statement of Research Questions 

Based on the above stated objectives, the following relevant research questions are 

asked.  
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(i) To what extent does Trade Openness impact on manufacturing output growth in 

Nigeria? 

(ii) To what extent does Investment growth affect manufacturing output growth in 

Nigeria? 

(iii) To what extent does production index impact on the manufacturing output 

growth in Nigeria? 

(iv) To what extent does real exchange rate affect manufacturing output growth in 

Nigeria? 

 

1.5  Statement of the Research Hypotheses 

It is necessary at this point to formulate the research hypotheses which will aid the 

research in realizing the above stated research objectives and questions. The research 

hypotheses relevant to this work are as follows: 

H01: There is no significant relationship between Trade Openness and manufacturing 

output growth in Nigeria. 

H02: There is no significant relationship between Investment growth and 

manufacturing output growth in Nigeria. 

H03:  There is no significant relationship between production index and 

manufacturing output growth in Nigeria. 

H04: There is no significant relationship between real exchange rate and manufacturing 

output growth in Nigeria. 
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1.6  Significance of the Study 

This study will be of immense benefit to all research students of economics and 

finance, the Nigerian Government and the international community. To the 

government, it will enable them to know the how open the economy is and how it 

affects the economic growth.  

To the research students of economics and finance, it will help them to know 

how best the government has managed its international trade policies. This will enable 

them in making decisions about their leaders. And to the international community, 

they will be able to see the trend in our balance of trade in relation to the countries 

manufacturing output contribution.  

1.7   Scope and Limitations of the Study 

Trade openness and Manufacturing output growth is a very broad area. This study as a 

matter of fact is limited only to the Nigerian economy. The scope of investigation is 

delineated from 1982-2015, a period of 34 (thirty four) years.  

In the course of writing this research report a number of factors acted as constraints 

such as financial resources, time frame and so on. In spite of all these the researcher 

never allowed them to deter her from carrying out the research to justifiable 

conclusion. 

1.8  Organization of the Study 

This research work is organized in five chapters. Chapter one focused on the 

introduction, statements of the problem, objectives, hypotheses, significance of the 
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study and scope of the study. Chapter two dealt with the review of related literatures. 

Chapter three is the research methodology. It covers brief outline of the chapter and 

procedure for processing and analyzing data. Chapter four is the presentation, analysis 

and interpretation of data. Chapter five covers summary, conclusion and 

recommendations. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1Preamble 

This chapter otherwise known as chapter for literature review shall deal on the 

theoretical frame, conceptual framework and also ex-ray what some authorities have 

written about the topic.  

 

2.2 Conceptual Framework  

2.2.1 Trade Openness  

Openness refers to the degree of dependence of an economy on international trade and 

financial flows. Trade openness measures the international competitiveness of a 

country in the global marked. Thus, we may talk of trade openness and financial 

openness, (Joffrey, 2008). Trade openness is often measured by the ratio of import to 

GDP or alternatively, the ratio of trade to GDP. It is now generally accepted that 

increase openness with respect to both trade and capital flows will be beneficial to a 

country. Increase openness facilitates greater integration into global markets. 

“Integration and globalization are beneficial to developing countries although there 

are also some potential risks” (Nageri, et al, 2013:42-50).  

Trade openness is interpreted to include import and export taxes, as well as 

explicit non-tariff distortions of trade or in varying degrees of broadness to cover such 

matters as exchange-rate policies, domestic taxes and subsides, competition and other 
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regulatory policies, education policies, the nature of the legal system, the form of 

government, and the general nature of institution and culture (Baldwin, 2003).  

One of the policy measures of the Structural Adjustment Programme (SAP) 

adopted by Nigeria in 1986 is Trade Openness. This means the dismantling of trade 

and exchange control domestically. Trade liberalization has been found to perform the 

role of engine of growth, especially via high real productivity export (Obadan, 2010). 

He argued that with export, a nation can take advantage of division of labour and 

procure desired goods and services from abroad, at considerable savings in terms of 

inputs of productive resources, thereby helping to increase the efficiency of the export 

industry. Export growth sets up a circle of growth, so that once a country is on the 

growth path, it maintains this momentum, of competitive position in world trade and 

performs continually better relative to other countries.  

The doctrine that trade enhances welfare and growth has a long and 

distinguished ancestry dating back to Adam Smith (1723-90). In his famous book, and 

inquiry into nature and causes of the wealth of nations (1776), Smith stressed the 

importance of trade as a vent for surplus production and as a means of widening the 

market thereby improving the division of labor and the level of productivity. 

 He asserts that “between whatever places foreign trade is carried on, all of 

them derive two distinct benefits from it.  
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- It carries the surplus part of the produce of their land and labour for which there 

is no demand among them, and brings back in return something else for which 

there is a demand.  

- It gives value to their superfluities, by exchanging them for something else, 

which may satisfy part of their wants and increase their satisfaction. By means 

of it, the narrowness of the labour market does not hinder the division of labour 

in any particular branch of art or manufacture from being carried to the highest 

perfection. By opening a more extensive market for whatever part of the 

produce of their labour may exceed the home consumption, “it encourages them 

to improve its productive powers and to augment its annual produce to the 

utmost, and thereby to increase the real revenue of wealth and society”. (Thirl 

Wall, 2000:10).  

We may summarize the absolute advantage trade theory of Adam Smith, thus, 

countries should specialize in and export those commodities in which they had an 

absolute advantage and should import those commodities in which the trading partner 

had an absolute advantage. That is to say, each country should export those 

commodities it produced more efficiently because the absolute labour required per 

unit was less than that of the prospective trading partners. (O'Sullivan and Steven 

(2013). 

In the 19th century, the Smithian trade theory generated a lot of arguments. This 

led to David Ricardo (1772-1823) to develop the theory of comparative advantage and 
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showed rigorously in his principles of political economy and taxation (1817) that on 

the assumptions of perfect competition and the full employment of resources, 

countries can reap welfare gains by specializing in the production of those goods with 

the lowest opportunity over domestic demand, provided that the international rate of 

exchange between commodities lies between the domestic opportunity cost ratios. 

These are essentially static gains that arise from the reallocation of resources from one 

sector to another as increased specialization, based on comparative advantage, takes 

place. These are the trade creation gains that arise within customs to trade are 

removed between members, but the gains are once-for-all. Once the tariff barriers 

have been removed, and no further reallocation takes place, the static gains are 

exhausted. The static gains from trade stem from the basic fact that countries are 

differently endowed with resources and because of this the opportunity cost of 

producing products varies from country to country.  

The law of comparative advantage states that countries will benefit if they 

specialize in the production of those goods for which the opportunity cost is low and 

exchange those goods for other goods, the opportunity cost of which is higher. That is 

to say, the static gains from trade are measured by the resource gains to be obtained by 

exporting to obtain imports more cheaply in terms of resources given up, compared to 

producing the goods oneself. In other words, the static gains from trade are measured 

by the excess cost of import substitution, by what is saved by not producing the 
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imported good domestically. “The resource gains can then be used in a variety of 

ways including increased  

domestic consumption of both goods” (Thirl Wall, 2000:10).  

 

2.2.2 The Concept of Export 

The term export means shipping in the goods and services out of the jurisdiction of a 

country. The seller of such goods and services is referred to as an exporter and is 

based in the country of export whereas the overseas based buyer is referred to as an 

importer. “In international trade, export refers to selling goods and services produced 

in the home country to other markets”, (Joshi, 2009:19). 

Export of commercial quantities of goods normally requires involvement of the 

customs authorities in both the country of export and the country of import. “The 

advents of small trades over the internet such as through Amazon and eBay have 

largely bypassed the involvement of Customs in many countries because of the low 

individual values of these trades”, (Lequiller and Blades, 2015:139-143). Nonetheless, 

these small exports are still subject to legal restrictions applied by the country of 

export. An export's counterpart is an import. 

The theory of international trade and commercial policy is one of the oldest 

branches of economic thought. Exporting is a major component of international trade, 

and the macroeconomic risks and benefits of exporting are regularly discussed and 

disputed by economists and others. Two views concerning international trade present 
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different perspectives. The first recognizes the benefits of international trade. The 

second concerns itself with the possibility that certain domestic industries (or laborers, 

or culture) could be harmed by foreign competition. Methods of export include a 

product or good or information being mailed, hand-delivered, shipped by air, shipped 

by vessel, uploaded to an internet site, or downloaded from an internet site. Exports 

also include the distribution of information that can be sent in the form of an email, an 

email attachment, a fax or can be shared during a telephone conversation. 

 

2.2.3 The Concept of Import 

An import is a good brought into a jurisdiction, especially across a national border, 

from an external source. The party bringing in the good is called an importer, (Joshi, 

2009; Lequiller and Blades, 2015).  An import in the receiving country is 

an export from the sending country. Importation and exportation are the 

defining financial transactions of international trade. 

In international trade, the importation and exportation of goods are limited 

by import quotas and mandates from the customs authority. The importing and 

exporting jurisdictions may impose a tariff (tax) on the goods. In addition, the 

importation and exportation of goods are subject to trade agreements between the 

importing and exporting jurisdictions. "Imports consist of transactions in goods and 

services to a resident of a jurisdiction (such as a nation) from non-residents”, 

(Lequiller and Blades, 2015: 139-143). The exact definition of imports in national 
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accounts includes and excludes specific ‘borderline’ cases, (Burda, 2015). A general 

delimitation of imports in national accounts is given below: 

 An import of a good occurs when there is a change of ownership from a non-

resident to a resident; this does not necessarily imply that the good in question 

physically crosses the frontier. However, in specific cases national accounts 

impute changes of ownership even though in legal terms no change of ownership 

takes place (e.g. cross border financial leasing, cross border deliveries between 

affiliates of the same enterprise, goods crossing the border for significant 

processing to order or repair). Also smuggled goods must be included in the import 

measurement. 

 Imports of services consist of all services rendered by non-residents to residents. In 

national accounts any direct purchases by residents outside the economic 

territory of a country are recorded as imports of services; therefore all expenditure 

by tourists in the economic territory of another country are considered part of the 

imports of services. Also international flows of illegal services must be included. 

Basic trade statistics often differ in terms of definition and coverage from the 

requirements in the national accounts: 

 Data on international trade in goods are mostly obtained through declarations to 

custom services. If a country applies the general trade system, all goods entering 

the country are recorded as imports. If the special trade system (e.g. extra-EU trade 



15 

 

statistics) is applied goods which are received into customs warehouses are not 

recorded in external trade statistics 

unless they subsequently go into free circulation of the importing country. 

 A special case is the intra-EU trade statistics. Since goods move freely between the 

member states of the EU without customs controls, statistics on trade in goods 

between the member states must be obtained through surveys. To reduce the 

statistical burden on the respondents small scale traders are excluded from the 

reporting obligation. 

 Statistical recording of trade in services is based on declarations by banks to their 

central banks or by surveys of the main operators. In a globalized economy where 

services can be rendered via electronic means (e.g. internet) the related 

international flows of services are difficult to identify. 

 Basic statistics on international trade normally do not record smuggled goods or 

international flows of illegal services. A small fraction of the smuggled goods and 

illegal services may nevertheless be included in official trade statistics through 

dummy shipments or dummy declarations that serve to conceal the illegal nature of 

the activities. 

 

2.2.4 Trade-to-GDP ratio 

The trade-to-GDP ratio is an indicator of the relative importance of international 

trade in the economy of a country. It is calculated by dividing the aggregate value 
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of imports and exports over a period by the gross domestic product for the same 

period. Although called a ratio, it is usually expressed as a percentage. It is used as a 

measure of the openness of a country to international trade, and so may also be called 

the trade openness ratio, (Richard 2008). It may be seen as an indicator of the degree 

of globalisation of an economy.  

Other factors aside, the trade-to-GDP ratio tends to be low in countries with 

large economies and large populations such as Japan and the United States, and to 

have a higher value in small economies. “Singapore has the highest trade-to-GDP 

ratio of any country; between 2008 and 2011 it averaged about 400%. Worldwide 

trade-to-GDP ratio rose from just over 20% in 1995 to about 30% in 2014”, (Trade 

Policy Review Body, 2012:17). 

 

2.2.5 The Concept of Globalization 

According to Essein (2006:6) “globalization is associated with growing 

internationalization of production and marketing of goods and services and increasing 

production and commercial activities”. This implies that globalization involves 

locating production activities by companies not only on their own soil but on the 

shores of foreign countries.  

Burda, (2015:15) states that “although globalization is a powerful engine of the 

world economy, its benefits have not been evenly distributed”. As a result, income 

disparities between the rich and the poor countries have increased. Shafaedin, 
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(2008:12-16) put it that “globalization tends to consolidate  the  existing  international   

division  of  labour  which  contains Africa to a role of supplier of raw materials and 

commodities and consumer manufactured goods from developed countries”, worse of 

all, globalization will considerably undermine and eliminate the role of  the African 

State in defining, the priorities of national development.  

Abubakar (2011:37) contended that “the process of globalization which entails 

the expansion of capital and market forces into ‘uncaptured terrain’ brings along with 

it harsh socio-economic condition for the populace in Nigeria”, for instance, the 

adoption of the World Trade Organization (WTO) agreement greatly undermined the 

living standard of the people. 

 

2.2.6 Problems of Globalization  

Globalization has been seen as a phenomenon, which has always appeared under 

several aspects:  information, cultural, economic or political. Although, considered by 

some analysts as a benefit phenomenon, it has been called into question by other 

analysts for the disastrous effects over the poor countries.  Globalization affects 

development thinking and actions of the developing countries. According to 

Shafaedin, (2008:12-16) “globalization encourages decreasing national control and 

increasing control over the (internal) economy (of the state) by outside players”. In 

fact, the gospel of globalization through its economic liberalism has been elevated to 
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the position of the absolute truth, a sort of single theory against which there is no 

credible alternative. 

Globalization has also disintegrated or disarticulates the industrial sector of 

most countries.  This  has  been  particularly  evident  in  the  areas  of  cost 

production which has become uncomfortably high in most of the developing countries 

(e.g. Nigeria) also in the lack of  government  incentives  to encourage  local  products  

through  high  importation  currency  devaluation and  depletion  of  foreign  reserve.  

Nation – states  in Africa  today  rarely define  the  rules  and  regulation of their 

economy,  production, credits and exchange  of  globalization.  They  are  hardly  now  

capable  of  volitionally managing  their  political  economic  and  socio-cultural  

development.  

Globalization has imposed heavy constraints on the internal management  

dynamics of most countries where the government now finds it difficult in most cases 

to meet the genuine demands of the governed on many issues of  national  urgency  

(e.g.  the  Sure  1st 2000,  50%  like  in  the  prices  of petroleum and related products 

and the attendants crippling national strive by  the  Nigerian  workers).  The  reality  in  

Nigeria  today,  as  it  is  for  most African  countries  is  that globalization has made it 

immensely difficult for government to  provide  socio  insurance  one  of  their  central  

functions  and one that has helped  many   developed nations to maintain social and 

domestic supports. 
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2.2.7 Effect of Globalization on the World Economy  

As  globalization  produced  a  world  economy  in  the  18th,  19th and  20th centuries,  

local  economies  around  the  world  changed  the  way  they produced and distributed 

raw materials. They specialize in the things they were best at, imported everything 

they needed to import and shared ideas and technology. Increased trade led to ever 

increasing network interdependency in the countries of the world. When Britain 

looked to other countries to satisfy their demand for coal, those countries began to rely 

on the revenues they could gain by exporting coal.  Those countries, in turn, could use 

those revenues to buy British goods or import raw materials that they need for their 

own industrialization.  As  countries  traded  with  each other  regularly  and  more  

extensively,  they  stopped  producing  the  things they could import more cheaply and 

concentrated on producing the things they made well.   

Because  of  globalization,  most   of  the  countries  of  the  world  no  longer 

concentrate  on  local  markets. There focus became on regional   or even world 

market. It also changed the way the produced goods domestically including which 

goods they produced at all. Just because a country might have  the  resources  and  

ability to produce  on particular  commodity  no longer meant they would necessarily 

produce it, if someone else in the world could produce it more cheaply and with a 

higher quality, they might just concentrate on what they were better at producing.  

2.2.8 Effect of Globalization on Nigeria Industry 
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The enhancement of industrial development has been a major policy focus in Nigeria 

since the 1970s. The favourable policy stance of the Federal government toward the 

industrial sector might have been informed by the obvious positive relationship 

between industrialization and general development  of  the  Nigerian economy. In this 

regard,  the  federal government  adopted  various  measures  to  encourage  

investment  in  the sector. The statement of fiscal and monetary policy objectives in 

the 1960s and 1970s emphasized the need to protect the infant (import substitution) 

industries.   However, these strategies appear not to   have created the necessary 

foundation for an industrial revolution in the society. For instance, a review of import 

substitution industrialization by Winter, (2014) shows that Nigerian’s import 

substitution programmed exacerbated  the  foreign  exchange  problem,  while  the  

production techniques  of  the  protected  industries  were  capital  –intensive,  with  

low absorption capacity. In the 1980s the economy took a different turn, partly due to 

declining oil revenues, inconsistent and macroeconomic policies and intensive 

primitive accumulation.  All austerity and stabilization measures put in place failed to 

reverse the declining trend (Winter, 2014). Deepening economic problems 

precipitated the adoption of the structural adjustment programme (SAP) from July 

1986, of which trade liberalization was a major element.  It  was  expected  that  a  

“liberalized  trade  regime  would  stimulate industrial output expansion and enhance a 

better performance of the economy”  (Winters, McCulloch and McKay (2014:72–

115),  however, contrary to  expectations  that towards  SAP  policies  would  shift  
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production  and  trade  towards  outward orientation. The industrial sector seems not 

to have made any significant contribution to export earnings.  

According  to  Lequiller and Blades, (2015:139-143) “globalization has led to 

the creation of parasitic economic relationships and  has  systematically  pushed  

Nigeria into  economic crisis  as  industries operating in Nigeria cannot compete with 

industries in advanced countries of the world, most especially Europe and America”. 

 

2.2.9 Globalization and the Nigerian Economy  

Some of the essential instruments used by the West to useless our economy are 

privatization, deregulation and the controversial university autonomy. These are 

impetus of sapping our national resources, for the manner and methodology of their 

implementation does not tally with the economic principles upon which Nigeria was 

based. This in turn has greater effect on the national savvy. For instance, privatization  

even Margaret Thatcher who happened to be the fore runner of the privatization a pet 

project she initiated in 1979, had not  closely understood the concept in its absolute 

term. The Nigerian economy was basically agrarian. The relative share of agriculture 

including  livestock  forestry  and  fishing  in  the GDP, which was  65.6%  in  

1960/1961  declined sharply to about 32%  per annum in  the 1990s. this in spite of 

the fact that the sector still constitute the  source  of  employment  and  livelihood  for  

about  three-quarters  of  the population. Up till the early 1980s Nigeria has reasonably 

amount of foreign reserve with insignificant record of foreign debt. Its currency, the 
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Naira, was competing  strongly  with  other  foreign  currencies  by  mid  1980s;  the 

economy started declining as foreign reserves becomes almost exhausted also foreign 

debt started accumulating at an alarming rate while the Naira lost its  

value relative to other currencies. 

On the other hand, globalization has affected the Nigerian economy greatly 

despite various challenges faced by the Nigerian economy during the time when 

Nigeria was still agrarian economy. Many changes have occurred by the integration of 

globalization into our economy. Globalization has  affected  our  language,  our  

culture,  religion  and  most  importantly  the way we dress. The Nigerian economy 

has experience a rapid change in its economy. For instance, it is through the 

integration of globalization that our industrial  sector  was  able  to  adapt  to  various  

industrial  policy  that  has helped the economy to depend on the export of its produce 

and not depending  totally on the importation of goods which affected our economy 

from the beginning before the advert of globalization to our economy.  
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2.2.10 Theory of Customs Unions and Free Trade Areas. 

Since the end of the World War II, there had been several attempts to promote trade 

through the creation of international and regional trade agreements in the form of 

customs unions and free trade areas. Free trade area is a form of economic union in 

which all members of the group remove tariffs on each other’s products, while at the 

same time each member retain its independence in establishing trading policies with 

non-members, (Madheswaran, Baliamoune,  lutz, and Ndikumana, (2007). This 

arrangement encourages free internal trade among members while proceeds of 

customs revenues generated by common external tariffs are shared among members 

according to agreed formula. An example of this type of arrangement is the Central 

African Customs and Economic Union (CACEU), formed in 1964 by Cameroun, 

Central African Republic, Congo and Gabon. In other words, the members of a free 

trade area can maintain individual tariffs and other trade barriers on the outside world. 

That is to say, in a free trade area, barriers to trade are brought down within the area, 

but there is no common external tariff. Also, free trade areas create trade, but the 

extent of trade diversion is likely to be much less, with the presumption that on 

narrow economic grounds free trade areas are superior. In most cases, ‘rules of origin’ 

are specified within the area. This is to control trade products produced or originated 

in the area in order to prevent trade deflection- a redirection of trade from a low tariff 

area in order to profit from tariff differentials. An example of this type of association 
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is the Latin American Free Trade Association (LAFTA) formed in 1960 with 11 

countries. On the other hand, a customs union is a form of economic integration in 

which all tariffs are removed between members and the group adopts a common 

external commercial policy toward non-members. Furthermore, the group acts as one 

body in the negotiation of all trade agreements with non-members. The existence of 

the common external tariff takes away the possibility of transshipment by non-

members. Customs unions create trade, but also divert it from lower cost suppliers to 

higher cost suppliers within the union. Thus, the question is whether the benefits of 

trade creation exceed the costs of trade diversion. Apart from trade creation and trade 

diversion, customs unions may also have other important effects associated with the 

enlargement of the market which are neglected by the static analysis.  

- The larger market may generate economies of scale.  

- Integration is likely to promote increased competition which is likely to affect 

favourably prices and costs, and the growth of output.  

- The widening of markets within a customs union is likely to attract international 

investment. Producers will prefer to produce within the union rather than face a 

common external tariff from outside.  

- Finally if the world supply of output is not infinitely elastic, there are terms of 

trade effects to consider.  

2.2.11 Models of Export- Led Growth.  
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In 1970 an export–led growth model built on the notion of cumulative causation was 

developed and it took into consideration the fact that exports are the main components 

of demand. Static trade models suggest movements toward openness can temporarily 

increase the rate of growth due to short - run gains from the reallocation of resources, 

which would imply a positive relationship between changes in openness and GDP 

growth. The three main models of export-led growth that will be discussed are the neo 

classical supply – side model, the balance of payments constrained model which is 

also known as the Hicks super-multiplier model, and the virtuous circle model. 

(A). The Neoclassical Supply-Side Model:  

This model shows the relationship between exports and growth, and assumes: 

- that the export sector confers externalities on the non-export sector, because of 

its exposure to foreign competition; and  

- that the export sector has a higher level of productivity than the non-export 

sector.  

Thus, the share of exports in GDP, and the growth of exports, matter for overall 

growth performance. Feder was the first to prove a formal model of this type to 

explain the relation between export growth and output growth, (Usman, 2011). The 

output of the export growth sector is assumed to be a function of labour and capital in 

the sector, the output of the non-export sector is assumed to be a function of labour, 

capital and the output of the export sector (so as to capture externalities), and the ratio 
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of respective marginal factor productivities in the two sector is assumed to deviate 

from unity by a factor d. 

Feder tests the model taking a cross section of 19 semi industrialized countries 

and a larger sample of 31 countries over the period1964-73. He finds that there are 

substantial differences in productivity between the export and non-export sector are 

also evidence of externalities. The externalities conferred are part of the dynamic 

gains from trade which are associated with the transmission and diffusion of new 

ideas from abroad relating to both production techniques and efficient management 

practices. The cross-section work on exports and growth assumes, however that all 

countries in a sample conform to the same model, with the same intercept and 

coefficient parameters linking exports and growth. In practice, this is highly unlikely 

to be the case; and it transpires, in fact, that when time series studies are conducted for 

individual countries, the relation between exports and growth is much weaker. 

(B) Balance of Payments Constrained Growth Model  

The balance of payment is defined as a systematic record of all economic transactions 

between the residents of the country and residents of foreign countries during a certain 

period of time. Economic transactions include all such transactions that involve the 

transfer of title or ownership. The balance of payments utilizes the principle of double 

entry bookkeeping in its accounting convention. This means that any debit items must 

be offset by a corresponding total credit in a BOP table. In general, following the 
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principle of double entry bookkeeping, any transaction that gives rise to a receipt is 

recorded as a credit.  

No country can grow faster than rate consistent with balance of payments 

equilibrium on current account in the long run, unless it can finance ever-growing 

deficits which, in general, it cannot. Ratios of deficit to GDP of more than 2%-3% to 

make the international financial markets nervous and all borrowing eventually have to 

be repaid. According to Hussain (2007:25-37) “exports are unique as a growth 

inducing force from the demand side because it is the only component of demand that 

provides foreign exchange to pay for the import requirements for growth”. In this 

sense, it allows all other components of demand to grow faster in a way that 

consumption-led growth or investment-led growth does not.  

A country’s balance of payments equilibrium growth rate can be modeled by 

stating the balance of payments equilibrium condition specifying multiplicative 

(constant elasticity) import and export demand functions in which imports and exports 

are a function of domestic and foreign income, respectively, and of relative prices, and 

substituting these functions in the equilibrium conditions. Since imports are a function 

of domestic income, the model can be easily solved for the growth of income 

consistent with balance of payments equilibrium. Hussain (2007) applied this model 

to Africa to contrast the experience of slow growing African countries with the faster 

growing countries of Asia over the period 1970-90. He uses an extended model which 

also includes terms of trade effects and the effects of capital flows.  
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(C) Virtuous Circle Models of Export-Led Growth 

These models provide a challenge to both orthodox growth theory and trade theory 

which predict the long run convergence of living standards across the world. A simple 

cumulative model, driven by exports as the major component of autonomous demand, 

is to assume that: 

(i)   output growth is a function of export growth,  

(ii)   export growth is a function of price competitiveness and foreign income 

growth,  

(iii) price competitiveness is a function of wage growth and productivity growth, 

and  

(iv) productivity growth is a function of output growth.  

From the ongoing, we can conclude that trade openness does not necessarily imply 

faster export growth, but impractical the two appear to be highly correlated. Impact of 

the openness on economic growth probably works mainly through improving 

efficiency and stimulating exports which have powerful effects on both supply and 

demand within an economy. Likewise there are several different studies of the relation 

between exports and growth and the evidence seem over whelming that the two are 

highly correlated in a causal sense, but the relative importance of the precise 

mechanisms by which export growth impacts on economic growth are not always easy 

to discern or qualify.  
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2.3 Theoretical Literature 

There exist vast numbers of theories on international trade and economic growth  

which have started as far back as the sixteenth century. Some of these theories are 

discussed by Usman, (2011) as follows: 

 

2.3.1 Mercantilist Trade Theory   

This theory identifies the fact that a country can only be rich and be powerful if it 

ensures that its export is more than its import. Some of the propagandist of this theory   

is Jean Baptiste Colbert and Thomas Hobbes. It was understood then, that, the most 

important way in which a country could be rich was by acquiring precious metals such 

as gold. This was achieved by ensuring that the volume of export was better than the 

volume of import. 

2.3.2 Absolute Advantage Trade Theory  

This theory was propounded by Adam Smith in his book “wealth of the nation”. As a 

criticism against mercantilism, the theory advocates free trade for the nations of the 

world. Smith argued that each nation could specialize in the production of those 

commodities it could produce more efficiently, and import those commodities in 

which it could produces less efficiently in a free trade environment. 

2.3.3 Comparative Advantage Theory 

This theory, advocated by David Ricardo attempt to answer the question of a situation 

where a country has absolute advantage in production of two or more goods, will trade 
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still be profitable with other countries? Ricardo demonstrates that external trade arises 

not from differences in absolute advantage but from difference in comparative 

advantage. In a model of two countries, two commodities and one factor of 

production, he maintains that a country should export the commodity it has 

comparative advantage in relation to the comparative cost of producing the 

commodity. In other word, a country should export the commodity which its 

comparative cost of production is lower and import that commodity which its 

comparative cost is higher in pre-trade evaluation with other country. The Ricardian 

theory is unrealistic because it is based on labour theory of values which states that the 

price or the values of a commodity is equal to or can be inferred by the quality of 

labour time going into its production process, despite the disadvantages of the theory 

of comparative advantage, the theory is found applicable in the study of economics. 

2.3.4 Hecksher – Ohlin Trade Theory   

Two Swedish economists, Eli Hecksher and Bertil Ohlin promulgate this theory.  The 

theory explains two issues in the theory of comparative advantage.  

- what are the factors that determine comparative advantage of countries and 

- what are the effects of trade on factor income in the trading countries?  

On the assumption of equal or similar technology and tastes, Hecksher – Ohlin theory 

focuses on the differences in relative factors endowments and factors prices between 

nations as the most determinants of trade. The model identified differences in pre-

trade product prices between nations as the basis for trade. The theory assumed two 



31 

 

countries, two commodities and two factors. There is perfect competition in both 

factor and product market. It assumed that factor inputs; labour and capital in the two 

countries are homogeneous. Production function also exhibits constant return to scale. 

Production possibility curve is concave to the origin. The model suggests that the less 

develop countries that are labour abundant should specialize in the production of 

primary product especially agricultural product because the labour requirement of 

agricultural is high except in the mechanized form of farming. On the other hand, the 

less developed countries should import capital-intensive product mostly the 

manufactured goods from developed countries that are capital intensive (Usman, 

2011). Hecksher  Ohlin theory concludes that trade increase total world output, all 

countries gain from trade, trade enables countries to secure capital and consumption of 

goods from other parts of the world. Thus, trade stimulates economic growth.  

 

2.4  Growth Models 

Economic growth means the steady process by which the productive capacity of 

the economy is increased over time to bring about rising levels of national output and 

income. The following growth models are identified: 

 

2.4.1  Harrod-Domar Growth Model  

According to this theory investment is considered fundamental in the process of 

economic growth. Investment creates income and also increases the capital stock in an 

economy hence, leading to an increased production capacity of the economy.  The 
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theory often referred to as the AK model is based on the liner production function 

with output given by the capital stock K times a constant, labeled A. In order to grow, 

new investments representing net additions to the capital stock are necessary. In order 

to grow, an economy must be able to save and invest a certain proportion of their 

gross domestic product (GDP). 

2.4.2 Traditional Neoclassical Growth Theory  

This theory is an expansion of the Harrod-Domar formulation. The traditionalist  

added a third variable, technology, to the growth model. According to the theory, 

output growth results from one or more of three factors;  

- increase in labour quantity and quality,  

- increase in capital, and  

- improvements in technology. 

Closed economies with lower saving rates grow slowly in short run and achieve a 

lower per capita income. While in an open economies, where returns on investments 

are higher, will experience higher income levels as capital flows from economies 

where capital-labour rations are lower.  In addition, openness is said to encourage 

greater access to foreign production ideas that can raise the rate of technological 

progress, while a closed economies will retard growth. 

2.4.3 Endogenous Growth Theory 

The endogenous growth economist stress the need for government and private sector 

institutions to encourage innovation, by creating the right economic environment for 
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individuals and businesses thrive on innovations. The main points of the endogenous 

growth theory are;  

- Technological progress should not be taken as a constant in growth model. 

Government policies can raise a country’s growth rate by encouraging 

competition in the markets and helping to stimulate product and process 

innovation. 

- Protection of private property rights and patents, as a means of incentives to 

encourage businesses and entrepreneurs engage in research and development. 

Thus, Investment in human capital is an essential ingredient for a long-term 

growth, government policy should encourage entrepreneurship. 

 

2.5 Empirical literature 

Ezike et al (2012) investigates the macroeconomic impact of trade on Nigerian 

growth. Using the Ordinary Least Square (OLS) regression technique and applying a 

combination of bivariate and multivariate models from the data covering the period 

1970 – 2008 observed that the two predictors used in the study for trade, namely 

exports and foreign direct investment have a positive and significant impact on 

Nigeria’s growth during the period.  

Omoju and Adesanya (2012), investigate trade and growth in developing 

country using Nigeria as a case study. They make use of secondary data from 1980 – 

2010 and applying the Ordinary Least Square (OLS) regression method, they find out 
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that foreign trade, foreign direct investment, government expenditure and exchange 

rate have a significant positive impact on economic growth in developing countries. 

Sun, and Heshmati (2010), examine the effects of international trade on China’s 

economic growth. Applying econometric and non-parametric techniques on six (6) 

year data of 31 provinces in China from 2002 to 2007, their finding reveals that an 

increase participation in international trade helps stimulate rapid national economic 

growth in china. Thus, international trade volume and china’s trade structure on 

technological exports positively affects China’s regional productions. 

In the same vein, Eravwoke, and Oyivwi, (2012) studies growth perspective via 

trade in Nigeria, employ the Ordinary Least Square (OLS) method, Augmented 

Dickey Fuller (ADF) and the Johansen co-integration statistical approach on data 

covering the period 1970 - 2009. They find that the ADF reveals that the series are 

integrated of order one 1(1), but for total trade the series became stationary after 

taking the second difference I(2) and concludes that the variables are non-stationary. 

The Johansen co-integration test shows that there exist one co -integration equation at 

5% level of significance which means that there is long run relationship between total 

trade, exchange rate, export and gross domestic product of Nigeria. The OLS result 

revealed that total trade and export are not statistically significant in explaining 

economic growth in Nigeria but exchange rate is statistically significant in explaining 

growth in Nigeria.  
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Finally, from the above, it can be deduced that empirical findings are skeptical 

about the impact of trade on economic growth because of the difference in approach 

and the composition of data and methodology applied through the studies.  

Empirical evidence from the experience of most developing countries has 

shown that the orthodox features of trade openness (currency devaluation, removal of 

tariffs, abolition of quotas, etc), neglects the importance of long-run development of 

supply capacity and the limitation of market forces in building up such capacity 

(Shafaedin, 2008:2). It also overemphasized currency devaluation and overlooked its 

adverse effects on productivity. In addition, it did not consider the importance of the 

importation of capital goods and raw materials in improving capital utilization and 

increasing export. The existing empirical literature however does not provide clear 

evidence on relationship between trade openness and growth. Many studies provide 

evidence that increasing openness has a positive effect on GDP growth, (John and 

Njogo, 2012).  

Dollar (1992) brought an important contribution to the trade and growth debate. 

The author defines openness as the combination of two diversions:  

(i) A low level of protection, hence of trade distortions and  

(ii) A stable real exchange rate so that incentives remain constant over time.  

From that very definition, follow two measures openness: a trade distortion index, and 

a real exchange rate variability index. The distortion index measures the deviation 

from the law of one price after controlling for the impact of non-tradable. The 
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variability index captures the variance of the real exchange rate. The author considers 

a sample of 95 countries over the period 1976 -1985 and regresses average per capital 

growth upon his openness indexes and the average investment rate. Both the distortion 

index and the variability index are significantly negatively correlated with growth and 

the investment rate comes out with a significantly positive coefficient.  

Joshi (2009) tests whether trade openness affects output growth and /or 

investment. He considers a sample of 74 countries over the period 1960-1990. As 

openness indicator, the author considers the residuals of an OLS cross-country 

regression of the average trade intensity upon a constant and average population. In a 

second stage, the author runs cross-country OLS regressions of average per capita 

GDP growth upon the average investment rate, the initial GDP level and his openness 

indicator. The coefficient on openness is significant and positive. Moreover, dropping 

the investment rate considerably lowers the overall fit of the model but enhance the 

coefficient on openness, which according to Inuwa and Haruna (2013:12-27) suggest 

that “openness works partly through increased investment rates”.  

Dollar and Kraay, (2004); Lin, (2000) run growth regressions on panel data of 

large samples of countries. Both papers use openness indicators based on trade on 

trade volumes and control for their joint endogeneity and correlation with country-

specific factors through GMM methods that involve taking differences of data and 

instruments. This implies that, although they continue to use cross –country data, 
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these papers favors within-country changes as the main sources of relevant variation. 

Both papers conclude that opening the economy to international trade brings about 

significant growth improvements.  

Wacziarg and Welch (2003) arrive to a similar, though more nuanced, 

conclusion from a methodological different stand point. Using an event-study 

methodology –where the event is defined as the year of substantial trade policy 

liberalization--, they find that liberalizing countries tend to experience significantly 

higher volume of trade, investment rates, and most importantly, growth rates. 

However, in an examination of 13 country-case studies Wacziarg and Welch find 

noticeable heterogeneity in the growth response to trade liberalization. Although their 

small sample does not allow for definite conclusions, it appears that the growth 

response after liberalization is positively related to conditions of political stability.  

Joffrey (2008) in his work tries to clarify a number of issues related to the 

“trade openness and growth debate”. He considers a number of sector specialization 

indicators and examine whether they indeed affect the link between openness and 

growth. Using both cross-section and panel data techniques, he finds that both its 

pattern are likely to affect significantly the link between openness and growth.  

Lin, (2000) investigate the impact of openness to trade on the FDI inflow to 

Africa. Specifically, in addition to economy wide trade openness, they analyze the 

impact on FDI of openness and manufactured goods, primary commodities and 

services. The empirical work is conducted using cross-country data comprising of 
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African countries observed over four periods: 1980-1985, 1985-1990, 1990-1995, and 

1995-2001, they find that FDI to GDP ratio responds well to increased openness in the 

whole economy and in the services sector in particular.  

Frankel and Romer (1999) claim that openness, as measured by the ratio of total 

trade to GDP, should not be used as explanatory variable in the growth regressions. 

The trade ratio, the authors argue, is endogenous, and needs to be instrumented. To 

construct their instrument, the authors first argue that “as the literature on the gravity 

model of trade demonstrates, geography is a powerful determinant of bilateral trade. 

And they claim this is also true for total trade. Moreover, geography is completely 

exogenous. Therefore, the authors consider a database of bilateral trade between 63 

countries for 1985 using purely geographical indicators.  

Akinmulegun and Oluwole (2014), estimated growth equations for a cross-

section of 150 countries in 1985. They reported a substantial impact of trade openness 

on income growth: increasing the trade share by 1% should raise income by between 

0.5% and 2%. These findings are robust to various changes in specifications. The 

results also suggest that, controlling for openness; larger countries tend to experience 

higher growth rates, which could simply reflect that citizens living in larger countries 

engage more in within country trade.  

On research studies that relate to Africa and Nigeria in specific, Akinyotu, 

(2011) examines the relationship between openness (trade-GDP ratio) and growth. 

The cross-country panel data analysis of a sample 51 countries of the South during 
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1981-2002 shows that for only 11 rich and highly trade-dependent countries a higher 

real growth is associated with a higher trade share. Time series study of individual 

country experiences shows that the majority of the countries covered in the sample 

including the East Asian countries experienced no positive long-term relationship 

between openness and growth during 1961-2002. He finds that the experience of 

various regions and groups shows that only the middle income group exhibited a 

positive long-term relationship.  
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1  Preamble 

This chapter looks into the methods used in collecting and analyzing the data used for 

this study. It also presented the data in a more presentable and understandable form.  

 

3.2  Data collection and method of Analyses 

Data for this study was sourced from the World Bank and the Central Bank of 

Nigeria (CBN) Statistical Bulletin, covering the period 1982-2015. Four independent 

variables (trade openness growth, investment growth, production index growth and 

real exchange rate growth) were regressed against one dependent variable 

(manufacturing output growth) for the corresponding period using ordinary least 

square method. The F-test was used to test the overall significance of the explanatory 

variables taken together, while the student t-test was used to test for the significance 

of each explanatory variable to the level of manufacturing output growth in Nigeria. 

The coefficient of multiple determinations (R2) was used to test for goodness of fit of 

the study. 95% confidence level shall be used while the E-view software shall be used 

in the analysis. 
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3.3  Model specification 

The current work adopted the model of Adegbemi et al (2012) .  

Four explanatory variables were used. They are trade openness growth (TOPGr), 

investment growth (INVGr), Production Index growth (PIGr) and real exchange rate 

growth (EXCHGr). However, the explained variable is manufacturing output growth 

(MOGr). The functional relationship of the model is: MOGr = f(TOPGr, INVGr, 

PIGr, EXCHGr). 

The econometric relationship is as follows: 

MOGr = β0 + β1TOPGr + β2INVGr + β3PIGr + β4EXCHGr + µ. 

Where:  

MOGr = manufacturing output growth 

TOPGr = trade openness growth i.e. the ratio of export plus import to GDP growth. 

INVGr = investment growth 

PIGr = production index growth 

EXCHGr = real exchange rate growth 

 µ = error term 

C = constant term. 

3.4 Justification of Variables 

The theoretical foundation of the work rest on the Heckscher-Ohlin model. The 

Heckscher-Ohlin model is a general equilibrium mathematical model of international 
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trade. It builds on David Ricardo’s theory of comparative advantage by predicting 

patterns of commerce and production based on the factor endowments of a trading 

region. The model essentially says that countries will export products that use their 

abundant and cheap factors of production and import products that use the countries 

scarce factors. The Heckscher-Ohlin model serves as a platform on which the 

empirical model is formulated as follows:  

The empirical part begins with a traditional production function of the Cobb-

Douglas type that is assumed to reflect the true production of a given industry.  

Y = AKβ1Lβ2 ---------------------------------------------------------------1 

Where:  Y is the output level; A is technical efficiency of the sector;  

  L is number of workers;  K is the stock of capital 

Adding endogenous trade impact into equation 1 with an assumption that the economy 

is an open economy generates: 

Y = AKβ1Lβ2Tβ3 -----------------------------------------------------------2 

The above production function follows a constant return to scale such that:  

β1 + β2 + β3 = 1 

 

3.5 Statistical Tests 

 The student F-test, R2 (the coefficient of determination) and t-test shall be 

evaluated. In the multiple regressions, the correlation coefficient (R), the coefficient of 
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determination (R2), the t-ratio and F- ratio were obtained using the electronic 

computer. 

3.5.1 The Coefficient of Determination (R2)  

The multiple coefficient of determination (R2) measures the proportion of the total 

variation in the dependent variable (Y) that is the manufacturing output growth that is 

explained by the variations in the selected independent variables put together.  

 

3.5.2 The Correlation Coefficient (R) 

The multiple correlation coefficient (R) measures the strength of association existing 

between the dependent and the independent variables.   

 

3.5.3 The F-Ratio Test 

The F-test is a test of significance of R2. In other words, it shows whether there is a 

significant relationship between the dependent variable Y and the independent 

variables X1, X2,…Xn. If R2 is found statistically not significant, this implies that there 

is no linear relationship between Y and X1, X2,…Xn, that is, the true β’s are zero 

(Koutsoyiannis, 1977). While the F-statistic in relation to the F- significant tells us 

whether the variable in the model bring significant information. In other words, it is a 

test of the models reliability in predicting and explaining the dependent variable by 

the independent variables.  

Decision Rule: Having computed the F-value, the null hypothesis (H0) is accepted at 

 = 0.05 significant level if: Fcal  F1- k, n-k-1 degree of freedom,  
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Otherwise, Ho is rejected in favor of the alternative hypothesis (H1), for a one-tail test.  

Here, F1- k, n-k-1 degree of freedom is the critical value obtained from the F- 

distribution table. 

 

3.5.4 The Student T-Test 

If the F-ratio rejects the null hypothesis, that is accepting that there is a significant 

linear relationship existing between the dependent variable and the set of independent 

variables, then the student t-test is carried out to find out which of the independent 

variables contribute(s) to the significance of the linear relationship established by the 

F-ratio.   

Decision Rule: The null hypothesis (H0), that is,  = 0 is accepted at  

significant level and n-k-1 degrees of freedom if: tcal  t1 - /2, n-k-1. 

Where: t1-/2, n-k-1 is the critical value obtained from the t-distribution table. 

Otherwise, the alternative hypothesis (H1), that is  0 is accepted if:  

t-calculated  t1-/2, n-k-1. 

3.6 Econometric Tests 

3.6.1  Test for Stationarity 

 As this study involves time series data, the ordinary least square (OLS) method 

cannot be applied unless it is established that the variables concerned are stationary 

(their mean and variance are constant over time and the covariance between two time 

periods depend only on the disturbance or gap or lag between the two time periods 
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and not the actual time at which the covariance is computed). For this paper, unit root 

test shall be applied to check the stationarity of the variables under study. Specifically, 

the Augmented Dicky-fuller (ADF) is used. This is to avoid spurious result since unit 

root test is a common feature of most time series data. This test is conducted under the 

following null hypothesis. 

Ho: δ = 0 i.e non stationarity. 

Decision Rule: If the statistical value exceeds the critical value, we reject the null 

hypothesis of non stationarity. 

 

3.6.2 Co-integration test 

 Having confirmed the stationarity of the variables, Co-integration test is carried 

out to show whether the variables are cointegrated (if they have a long term, or 

equilibrium, relationship between them (Koutsoyiannis, 2003). To test for this, the 

Johansen cointegration method would be employed. Hypothesis to be tested is: H0: δ = 

0 (the variables are not cointegrated). 

  H1: δ < 0 (the variables are cointegrated) 

Decision Rule: Reject H0 if the statistic value exceeds the critical value at otherwise 

do not reject.  

 

3.6.3 Autocorrelation test 

 This test is used to verify the randomness of the error term between members of 

the same series of observations. Put differently, it is used to test for serial correlation 
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of the errors corresponding to different observations. The Durbin-Watson d test will 

be employed to conduct this test. Decision Rule: If the D value is about 2, there is no 

serial correlation (of the first order) either positive or negative. But the closer d is to 

zero (0) the greater the evidence of positive correlation and the closer d is to 4 the 

greater the evidence of negative serial correlation. 

 

3.6.4 Causality Test 

This test is used to show whether manufacturing sector growth leads to trade openness 

or trade openness leads to manufacturing sector growth. To achieve this, the granger 

causality test will be employed. Decision Rule: if the computed f-value exceeds the 

critical value at the chosen level of significance or the ρ-value is below 5%, we reject 

the null hypothesis of no Granger Causality; otherwise do not reject the null 

hypothesis. 
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CHAPTER FOUR 

DATA PRESENTATION AND ANALYSIS 

4.1 Introduction 

As a prime objective, this section focuses on analysis of data for the study. 

Also, it aims to interpret the results obtained therein, so that policy implications can 

be drawn.  

Four (4) hypotheses of this study were individually tested using a multiple 

regression model to ascertain the relationship between components of trade openness 

and manufacturing output growth in Nigeria.  

 

4.2 Data Presentation 

 Data for our estimation was generated from various publications of the Central Bank 

of Nigeria and the World Bank Data. These are aptly captured in the table below:         
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Table 4.1: Manufacturing Output and Other Independent Variables 
Year MO TOP INV PI EXCHR 

N'b % N'b  N 
1981 31.66 0.5 18.22 115.6 0.61 
1982 36.73 0.39 17.15 122.9 0.67 
1983 42.31 0.31 13.34 96.4 0.72 
1984 38.4 0.27 9.15 91.6 0.76 
1985 47.18 0.28 8.8 100 0.89 
1986 32.03 0.22 11.35 103.5 2.02 
1987 46.43 0.46 15.23 122.1 4.02 
1988 61.18 0.38 17.56 108.8 4.54 
1989 77.22 0.41 26.83 125 7.39 
1990 40.82 0.58 40.12 130.6 8.04 
1991 98.65 0.68 45.19 138.8 9.91 
1992 144.37 0.65 70.81 136.2 17.3 
1993 165.89 0.56 96.92 131.7 22.05 
1994 219.85 0.41 105.58 129.2 21.89 
1995 295.8 0.86 141.92 128.8 21.89 
1996 350.6 0.69 204.05 132.5 21.89 
1997 382.62 0.74 242.9 140.6 21.89 
1998 395.77 0.59 242.26 133.9 21.89 
1999 426.21 0.64 231.66 129.1 92.69 
2000 468.03 0.65 331.06 138.9 102.11 
2001 535.8 0.69 372.14 144.1 111.94 
2002 507.84 0.6 499.68 145.2 120.97 
2003 465.81 0.74 865.88 147 129.36 
2004 349.32 0.58 863.07 151.2 133.5 
2005 408.37 0.69 804.4 158.8 132.15 
2006 478.52 0.58 1,546.53 120.8 128.65 
2007 520.88 0.61 1,936.96 119.4 125.83 
2008 585.57 0.67 2,053.01 117.8 118.57 
2009 612.31 0.63 3,050.58 118.2 148.88 
2010 643.07 0.65 4,012.92 121.5 150.3 
2011 694.81 0.75 3,908.28 105.25 153.86 
2012 761.47 0.59 3,357.40 123.46 157.5 
2013 823.86 0.79 3,467.30 120.87 157.31 
2014 989.11 0.71 3,578.64 110.60 158.55  
2015 1,127.23 0.82 4,527.45 153.47 196.49  

Source: CBN Statistical Bulletin (Various Issues) and Penn World Data. 
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MO = manufacturing output; TOP = trade openness i.e. the ratio of export plus 

import to GDP; INV = investment; PI = production index; EXCH = real exchange 

rate. 

Table 4.2 Manufacturing Output Growth and Other Independent Variables. 
Year MOGr TOPGr INVGr PIGr EXCHGr 
1982 16.01 -22.00 -5.87 6.31 9.84 
1983 15.19 -20.51 -22.22 -21.56 7.46 
1984 -9.24 -12.90 -31.41 -4.98 5.56 
1985 22.86 3.70 -3.83 9.17 17.11 
1986 -32.11 -21.43 28.98 3.50 126.97 
1987 44.96 109.09 34.19 17.97 99.01 
1988 31.77 -17.39 15.30 -10.89 12.94 
1989 26.22 7.89 52.79 14.89 62.78 
1990 -47.14 41.46 49.53 4.48 8.80 
1991 141.67 17.24 12.64 6.28 23.26 
1992 46.35 -4.41 56.69 -1.87 74.57 
1993 14.91 -13.85 36.87 -3.30 27.46 
1994 32.53 -26.79 8.94 -1.90 -0.73 
1995 34.55 109.76 34.42 -0.31 0.00 
1996 18.53 -19.77 43.78 2.87 0.00 
1997 9.13 7.25 19.04 6.11 0.00 
1998 3.44 -20.27 -0.26 -4.77 0.00 
1999 7.69 8.47 -4.38 -3.58 323.44 
2000 9.81 1.56 42.91 7.59 10.16 
2001 14.48 6.15 12.41 3.74 9.63 
2002 -5.22 -13.04 34.27 0.76 8.07 
2003 -8.28 23.33 73.29 1.24 6.94 
2004 -25.01 -21.62 -0.32 2.86 3.20 
2005 16.90 18.97 -6.80 5.03 -1.01 
2006 17.18 -15.94 92.26 -23.93 -2.65 
2007 8.85 5.17 25.25 -1.16 -2.19 
2008 12.42 9.84 5.99 -1.34 -5.77 
2009 4.57 -5.97 48.59 0.34 25.56 
2010 5.02 3.17 31.55 2.79 0.95 
2011 8.05 15.38 -2.61 -13.37 2.37 
2012 9.59 -21.33 -14.10 17.30 2.37 
2013 8.19 33.90 3.27 -2.10 -0.12 
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2014 20.06 -9.64 3.21 -8.50 0.79 
2015 13.96 14.62 26.51 38.76 23.92 

 Source: CBN Statistical Bulletin (Various Issues) and Penn World Data. 

MOGr = manufacturing output growth; TOPGr = trade openness growth i.e. the ratio 

of export plus import to GDP growth; INVGr = investment growth; PIGr = production 

index growth; EXCHGr = real exchange rate growth. 

 

4.3 Analysis of Data and Interpretation of Results 

The variables used in the equation and their corresponding coefficients as 

estimated by the computer shall be analyzed in this section.  

 

 4.3.1 Stationarity Test Result 

Table 4.3: Summary of Result of Stationary Test 
Critical Values 

Variable ADF 
value 1% 5% 10% Order of Integration 

MOG -7.060074 -3.670170 -2.963972 -2.621007 Stationary at First 
Difference  

TOP -4.221505 -3.711457 -2.981038 -2.629906 Stationary at First 
Difference  

ING -9.997538 -3.661661 -2.960411 -2.619160 Stationary at First 
Difference  

PIGr -7.48448 -3.66166 -2.96041 -2.61916 Stationary at First 
Difference  

EXCHR -9.04126 -3.65373 -2.95711 -2.61743 Stationary at First 
Difference  

Source: Stationarity Test Result (Appendix I) 

From the unit root test result in table 4.3, all the variables are stationary at first 

difference. The series are integrated of order one, I(1). Having established that the 
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variables are stationary, the variables shall be tested to find out if they are 

cointegrated. 

 

4.3.2 Cointegration Test. 

To establish a long run relationship among the variables under consideration the 

researcher conducted a co-integration test using Johansen cointegration approach. 

Hypothesis to be tested is: 

H0: δ = 0 (the variables are not co-integrated) 

H1: δ < 0 (the variables are co-integrated) 

Table 4.4 Summary of Result of Cointegration test 

Hypothesized Trace 0.05 Hypothesized Max-
Eigen 0.05 

No. of CE(s) Statistic Critical 
Value No. of CE(s) Statistic Critical 

Value 
None *  106.8901  69.81889 None *  35.07857  33.87687 

At most 1 *  71.81156  47.85613 At most 1  26.35731  27.58434 
At most 2 *  45.45425  29.79707 At most 2 *  21.83151  21.13162 
At most 3 *  23.62274  15.49471 At most 3  12.79955  14.26460 
At most 4 *  10.82319  3.841466 At most 4 *  10.82319  3.841466 

Source: Result of Cointegration Test (Appendix II) 

The result as summarized in table 4.4 shows that 5 cointegrating equations exist in the 

Trace statistic while the max-eigen statistic reports 1 cointegrating equations. In 

conclusion therefore, the result shows that long run relationship exists among the 

variables. 
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4.3.3  Regression Result (OLS) 
Table 4.5 Ordinary Least Square 
Dependent Variable: MOGR   
Method: Least Squares   
Date: 08/01/17   Time: 12:16   
Sample: 1982 2015   
Included observations: 34   

          Variable Coefficient Std. Error t-Statistic Prob.   
          C 14.90621 7.090029 2.102419 0.0443 

TOPGR 0.590186 0.186747 3.160355 0.0038 
INVGR -0.061887 0.199997 -0.309439 0.7592 
PIGR 0.036645 0.502125 0.072979 0.9423 

EXCHGR -0.010898 0.089672 -0.121530 0.9041 
          R-squared 0.731530     Mean dependent var 14.34971 

Adjusted R-squared 0.722581     S.D. dependent var 29.62583 
S.E. of regression 78.68140     Akaike info criterion 9.837543 
Sum squared resid 185722.9     Schwarz criterion 10.06201 
Log likelihood -184.0664     Hannan-Quinn criter. 9.914092 
F-statistic 81.74444     Durbin-Watson stat 2.242063 
Prob(F-statistic) 0.000000    

          Substituted Coefficients: 
========================= 
MOGR = 14.90621 + 0.590186*TOPGR - 0.061887*INVGR + 0.036645*PIGR - 
0.010898*EXCHGR 
 

The regression result presented in table 4.5 shows that the relationship of the model is:  

MOGR = 14.90621 + 0.590186*TOPGR - 0.061887*INVGR + 0.036645*PIGR - 

0.010898*EXCHGR. 

The result shows a positive constant value which indicates that at zero performance of 

the independent variables, manufacturing output growth will be positive. In the same 
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vein, the result shows that trade openness growth (TOPGr) and production index 

(PIGr) respectively have positive relationship with manufacturing output growth. This 

means that if TOPGr and PIGr increase (by 1unit) respectively MOGr will increase 

(by 0.590unit and 0.0366unit) in response to each of those changes, all things being 

equal. However, it could be noticed that only the relationship between MOGr and 

TOPGr is statistically significant while that of MOGr and PIGr is not statistically 

significant.  

 On the contrary, investment growth (INVGr) and exchange rate (EXCHGr) 

respectively has inverse relationship with manufacturing output growth (MOGr). The 

result shows that a 1unit increase in INVGr and EXCHGr respectively, will cause a 

dwindling effect on MOGr by 0.0619unit and 0.0109unit, ceteris paribus. 

Surprisingly, all the relationships are not statistically significant at 5% level. 

 Considering the overall significance of the model, the value of the f-ratio is 

81.744 with a probability of 0.0000. Since the probability is less than 5%, the null 

hypothesis is rejected in favour of the alternative hypothesis. In conclusion however, 

the variables are jointly significant hence, the model is adequate and reliable. The 

model can therefore be used as bases for any economic analysis.  

 Considering the result of the coefficient of determination (R2) as shown in the 

table, which measures the total variations in the regressand explained by the 

regressors, there is a high coefficient of determination (R2) (73.15%). The implication 

is that the variables in the equation are useful for explaining the level of growth that 
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has occurred in the manufacturing sector. There is also adjusted coefficient of 

determination (adj-R2) of 0.7226. Implying that the variables explain 72.26% of the 

changes in the dependent variable while 27.74% is explained by other factors not 

captured or unexplained by the model.  

 The t-test estimates which of the variable(s) contributes to the significance of 

the model. The result (table 4.5) shows that only trade openness growth (TOPGr) is 

statistically significant at 5% level. This is contrary to the result of other variables 

(INVGr, PIGr and EXCHGr) which are not significant at 5% level.  

 The estimated Durbin Watson d statistic (d) = 2.242 (table 4.5). This value runs 

round 2 indicating that there is no case of serial correlation in the regression model 

specification; hence the assumption of linearity is not violated. 

4.4 Testing of Hypothesis  

The hypotheses of this study as explicitly stated in chapter one are: 

H01: There is no significant relationship between Trade Openness and manufacturing 

output growth in Nigeria. 

H02: There is no significant relationship between Investment growth and 

manufacturing output growth in Nigeria. 

H03: There is no significant relationship between production index and manufacturing 

output growth in Nigeria. 
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H04: There is no significant relationship between real exchange rate and manufacturing 

output growth in Nigeria. 

Using the t-test result in table 4.5, which shows that only trade openness growth rate 

has significant relationship with manufacturing output growth while the other 

variables are not significant at 5%, the hypotheses are tested. Consequent upon that, 

null hypotheses 2, 3 and 4 are accepted while null hypothesis 1 is rejected in favour of 

the alternative hypothesis. The following conclusions are therefore drawn:      

- There is significant relationship between Trade Openness and manufacturing 

output growth in Nigeria. By this conclusion, research question 1 is answered. 

- There is no significant relationship between Investment growth and 

manufacturing output growth in Nigeria. Also, by this conclusion, research 

question 2 is answered. 

- There is no significant relationship between production index and 

manufacturing output growth in Nigeria. By this conclusion, research question 

3 is answered. 

- There is no significant relationship between real exchange rate and 

manufacturing output growth in Nigeria. By this conclusion, research question 

4 is answered. 

 

4.5   Causality Result 

This represents the result for causality.  Hypothesis to be tested is: 
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H01: Trade openness does not granger cause manufacturing sector growth. 

H02: manufacturing sector growth does not granger cause trade openness. 

Decision Rule: Reject H0 if Fcal > Ftab or if the ρ-value is below 5%, otherwise do not 

reject H0.  

Table 4.6 Summary of Causality Result 

 Null Hypothesis: Lag Obs F-
Statistic Prob.  Decision 

 TOPGr does not Granger Cause MOGr 2  32  2.19972 0.1303 No Causality 

 MOGr does not Granger Cause TOPGr      0.31330 0.7337 
No Causality 

 TOPGr does not Granger Cause MOGr 3  31  2.11250 0.1251 No Causality 

 MOGr does not Granger Cause TOPGr      0.09112 0.9642 No Causality 

 TOPGr does not Granger Cause MOGr 4 30  2.80155 0.0522 No Causality 

 MOGr does not Granger Cause TOPGr      1.98082 0.1345 No Causality 

 TOPGr does not Granger Cause MOGr 5 29  2.92736 0.0418 No Causality 

 MOGr does not Granger Cause TOPGr      1.59334 0.2124 No Causality 
Source: Result of Causality Test (Appendix III) 

From the result in table 4.6, there is unidirectional (one –way) granger causality 

running from trade openness to manufacturing output growth. That is, causality runs 

from trade openness to manufacturing sector growth without feedback implying that 

the increase or decrease in manufacturing sector growth may be as a result of increase 

or decrease in trade openness. It could be noted that this relationship happened after a 

long lag (lag 5). This means that the movement will happen in the long run.  

 

4.6  Discussion of Results 
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The analysis of the impact of trade openness on manufacturing output growth 

was given in table 4.5. The result obtained from the dynamic model indicates that the 

overall coefficient of determination (R2) is 73.15%. There is also adjusted coefficient 

of determination (adj-R2) of 0.7226. Implying that the effective management of the 

stated independent variables explains 72.26% of the changes in the dependent variable 

while 27.74% is explained by management of other factors not captured or 

unexplained by the model. The Durbin Watson (D.W) statistics of 2.242 as it runs 

round the bench mark of 2, we can conclude that there is no case of serial correlation 

in the regression model specification; hence the assumption of linearity is not violated. 

In terms of the signs and magnitude of the coefficients which signify the impact 

of trade openness growth on the manufacturing sector growth it can be seen that 

TOPGr and EXCHGR occur with a priori theoretical expectation while INVGr and 

PIGr did not occur with a priori theoretical expectation. This is in line with the 

findings of Adegbemi et al (2012). Trade openness has a positive and significant 

impact on growth of manufacturing output. From the table a unit change in trade 

openness growth rate brings about 0.590unit increase in manufacturing output growth 

thereby suggesting that there are other relevant variables apart from trade openness 

that can lead to manufacturing sector development. Also, exchange rate has a negative 

impact on manufacturing output growth and this is because there has not been a stable 

policy in exchange rate management by the Central Bank of Nigeria (CBN). Effective 

exchange rate management is very important but the variable does not significantly 
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affect manufacturing output growth positively. A unit change in EXCHR brings about 

0.011unit decrease in manufacturing output growth. This finding is in line with the 

findings of Adegbemi et al (2012). In terms of t-statistics, all the variables, except 

trade openness growth rate, are not statistically significant.       

 The result of this paper authenticate the findings of Soo (2008) and Madheswaran et 

al (2007) that trade liberalization has a substantially greater impact on manufacturing 

sector performance. Causality result showed that causality runs from trade openness to 

manufacturing sector growth without feedback implying that the increase or decrease 

in manufacturing sector growth may be as a result of increase or decrease in trade 

openness. 
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1 Summary 

This research work centered on the impact of trade openness on manufacturing output 

growth within the period of 1982 – 2015. The work focused only on Nigeria economy 

for the period under review. In line with the objective of the work, four research 

questions and hypotheses were formulated and analyzed. In addition to ordinary least 

square statistical tools used, the data were subjected to some econometric tests which 

aimed at prevention of spurious result. Such tests included stationarity test, 

cointegration test and serial correlation test.  

 The findings of the tests are: 

- That, all the variables are stationary at first difference; therefore the series are 

of integrated order one, I(1). 

- That long run relationship exists among the variables. 

-  That at zero performance of the independent variables, manufacturing output 

growth will have positive growth. 

- That trade openness growth (TOPGr) and production index growth (PIGr) have 

positive relationship with manufacturing output growth respectively. 

- That only the relationship between MOGr and TOPGr is statistically significant 

while that of MOGr and PIGr is not statistically significant.  
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- That investment growth (INVGr) and exchange rate (EXCHGr) respectively has 

inverse relationship with manufacturing output growth. 

- That adequate management of the independent variables shall cause 72.26% of 

the changes in the dependent variable while 27.74% is explained by other 

factors not captured or unexplained by the model.  

-  That only trade openness growth (TOPGr) is statistically significant at 5% 

level.  

- That there is no case of serial correlation in the regression model specification, 

hence the assumption of linearity is not violated.   

- That causality runs from trade openness to manufacturing sector growth without 

feedback. 

-   

5.2 Conclusion 

Following the results shown above and the test of the stated hypotheses, the 

hypotheses were concluded as follows: 

- There is significant relationship between Trade Openness and manufacturing 

output growth in Nigeria.  

- There is no significant relationship between Investment growth and 

manufacturing output growth in Nigeria.  

- There is no significant relationship between production index and 

manufacturing output growth in Nigeria.  
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- There is no significant relationship between real exchange rate growth and 

manufacturing output growth in Nigeria.  

Based on the above findings, the work concludes that the current policy of trade 

liberalization, which emphasizes lower tariffs and increasing openness of the 

economy, is growth enhancing though the productivity of the manufacturing sector of 

Nigeria economy is relatively low which could be attributed to plethora of factors, 

including a weak technological base and low level of capacity utilization and 

inadequate exchange rate management. 

 

5.3  Recommendations      

The manufacturing sector is a very important sector in the economy. Based on the 

above findings and conclusions, the following recommendations are made: 

- Policies must be introduced to promote the importation of capital goods; in 

addition, new and advanced technologies must be promoted in enhancing the 

growth of industrial value added which in turn contributed to positive economic 

growth. 

- The Nigerian government should avoid short-term fixes and front-loaded deals 

with other countries and move beyond arrangements that focus solely on the 

petroleum sector. High commodity prices are only a temporary vehicle that can 

be utilized to drive the Nigerian economy into a more economically diversified 

state, the true mechanism for sustainable growth. 



62 

 

- Nigerians should be pragmatic as they strive to “build institutions”. Past 

attempts to build institutions in Nigeria particularly and other African countries 

have shown that just uprooting and transplanting institutions does not work. 

The process is evolutionary in nature and dependent on political will and strong 

leadership to make the necessary changes. 

- Trade policies in Nigeria need to be reviewed, reappraised and reinvigorated to 

encourage the gain of trade in order to foster growth, through diversification of 

the economy to areas such as agriculture, industrialization, privatization of the 

power sector, and building of oil refineries to reduce importation of petroleum 

produce, among others. 

- The port and border system should be critically looked into in the areas of 

adequate personnel, the personnel should be trained and equipped in order to 

carry out their duty, such as curbing smuggling. 

- Conscious effort should be made to encourage mass production of exportable 

goods, which will leads to injection into the economy, by the industry and 

individual entrepreneurs. 

- The government should make frantic effort to improving infrastructural 

facilities in order for the manufacturing firms to add value to the natural 

endowment which abound in the country. 

- Nigerians should be massively educated as to the importance of consuming 

locally produced good and the effect of consuming foreign goods, as 
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withdrawal, on the economic growth of Nigeria. Importation of some goods that 

can be produced locally at low cost should be banned and massive production 

of such goods, locally, with   the required quality and standard, should be 

encouraged. 

- Goods  that are deemed not to meet the quality standard of Nigeria  that are  

smuggled into the  country should be communicated to the masses at the earliest 

time to discourage the consumption of such goods in order to  forestall  the 

withdrawal  effect  on growth, caused as a result of consuming such goods. 

 

5.4 Contribution to Knowledge 

The work has contributed to knowledge by adopting a particular technique and 

identifying trade openness growth as international management strategy that impacts 

positively (directly) and significantly on manufacturing output growth in Nigeria 

within the period under review. 
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APPENDIX I 
Unit Root Test 

 
Null Hypothesis: D(MOGR) has a unit root  
Exogenous: Constant   
Lag Length: 2 (Automatic - based on SIC, maxlag=8) 

     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -7.060074  0.0000 

Test critical values: 1% level  -3.670170  
 5% level  -2.963972  
 10% level  -2.621007  
     
     *MacKinnon (1996) one-sided p-values.  
     
     

Augmented Dickey-Fuller Test Equation  
Dependent Variable: D(MOGR,2)   
Method: Least Squares   
Date: 08/01/17   Time: 09:40   
Sample (adjusted): 1986 2015   
Included observations: 30 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(MOGR(-1)) -3.302302 0.467743 -7.060074 0.0000 

D(MOGR(-1),2) 1.294690 0.343899 3.764739 0.0009 
D(MOGR(-2),2) 0.486621 0.169614 2.868998 0.0081 

C 0.394748 5.895549 0.066957 0.9471 
     
     R-squared 0.865603     Mean dependent var -1.273333 

Adjusted R-squared 0.850096     S.D. dependent var 83.38077 
S.E. of regression 32.28292     Akaike info criterion 9.910520 
Sum squared resid 27096.86     Schwarz criterion 10.09735 
Log likelihood -144.6578     Hannan-Quinn criter. 9.970287 
F-statistic 55.81895     Durbin-Watson stat 1.898570 
Prob(F-statistic) 0.000000    
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Null Hypothesis: D(TOPGR) has a unit root  
Exogenous: Constant   
Lag Length: 6 (Automatic - based on SIC, maxlag=8) 

     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -4.221505  0.0030 

Test critical values: 1% level  -3.711457  
 5% level  -2.981038  
 10% level  -2.629906  
     
     *MacKinnon (1996) one-sided p-values.  
     
     

Augmented Dickey-Fuller Test Equation  
Dependent Variable: D(TOPGR,2)  
Method: Least Squares   
Date: 08/01/17   Time: 09:42   
Sample (adjusted): 1990 2015   
Included observations: 26 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(TOPGR(-1)) -5.748873 1.361806 -4.221505 0.0005 

D(TOPGR(-1),2) 3.645656 1.259809 2.893816 0.0097 
D(TOPGR(-2),2) 2.656673 1.042154 2.549212 0.0201 
D(TOPGR(-3),2) 1.787424 0.791778 2.257483 0.0366 
D(TOPGR(-4),2) 1.147086 0.543581 2.110240 0.0491 
D(TOPGR(-5),2) 0.780520 0.322438 2.420685 0.0263 
D(TOPGR(-6),2) 0.461993 0.135804 3.401920 0.0032 

C -1.010910 4.571456 -0.221135 0.8275 
     
     R-squared 0.947545     Mean dependent var -0.039231 

Adjusted R-squared 0.927146     S.D. dependent var 85.25586 
S.E. of regression 23.01185     Akaike info criterion 9.357556 
Sum squared resid 9531.815     Schwarz criterion 9.744662 
Log likelihood -113.6482     Hannan-Quinn criter. 9.469028 
F-statistic 46.45016     Durbin-Watson stat 1.576323 
Prob(F-statistic) 0.000000    
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Null Hypothesis: D(INVGR) has a unit root  
Exogenous: Constant   
Lag Length: 1 (Automatic - based on SIC, maxlag=8) 

     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -9.997538  0.0000 

Test critical values: 1% level  -3.661661  
 5% level  -2.960411  
 10% level  -2.619160  
     
     *MacKinnon (1996) one-sided p-values.  
     
     

Augmented Dickey-Fuller Test Equation  
Dependent Variable: D(INVGR,2)  
Method: Least Squares   
Date: 08/01/17   Time: 09:43   
Sample (adjusted): 1985 2015   
Included observations: 31 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(INVGR(-1)) -2.234927 0.223548 -9.997538 0.0000 

D(INVGR(-1),2) 0.686477 0.137275 5.000741 0.0000 
C 2.520693 4.625235 0.544987 0.5901 
     
     R-squared 0.821052     Mean dependent var 1.048065 

Adjusted R-squared 0.808270     S.D. dependent var 58.78865 
S.E. of regression 25.74177     Akaike info criterion 9.425873 
Sum squared resid 18553.89     Schwarz criterion 9.564646 
Log likelihood -143.1010     Hannan-Quinn criter. 9.471109 
F-statistic 64.23505     Durbin-Watson stat 1.768312 
Prob(F-statistic) 0.000000    
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Null Hypothesis: D(PIGR) has a unit root  
Exogenous: Constant   
Lag Length: 1 (Automatic - based on SIC, maxlag=8) 

     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -7.484480  0.0000 

Test critical values: 1% level  -3.661661  
 5% level  -2.960411  
 10% level  -2.619160  
     
     *MacKinnon (1996) one-sided p-values.  
     
     

Augmented Dickey-Fuller Test Equation  
Dependent Variable: D(PIGR,2)   
Method: Least Squares   
Date: 08/01/17   Time: 09:43   
Sample (adjusted): 1985 2015   
Included observations: 31 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(PIGR(-1)) -2.578796 0.344552 -7.484480 0.0000 

D(PIGR(-1),2) 0.590186 0.186747 3.160355 0.0038 
C 1.667348 2.151704 0.774897 0.4449 
     
     R-squared 0.801304     Mean dependent var 0.989677 

Adjusted R-squared 0.787112     S.D. dependent var 25.95236 
S.E. of regression 11.97437     Akaike info criterion 7.895181 
Sum squared resid 4014.798     Schwarz criterion 8.033954 
Log likelihood -119.3753     Hannan-Quinn criter. 7.940417 
F-statistic 56.45945     Durbin-Watson stat 1.826849 
Prob(F-statistic) 0.000000    
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Null Hypothesis: D(EXCHGR) has a unit root  
Exogenous: Constant   
Lag Length: 0 (Automatic - based on SIC, maxlag=8) 

     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -9.041263  0.0000 

Test critical values: 1% level  -3.653730  
 5% level  -2.957110  
 10% level  -2.617434  
     
     *MacKinnon (1996) one-sided p-values.  
     
     

Augmented Dickey-Fuller Test Equation  
Dependent Variable: D(EXCHGR,2)  
Method: Least Squares   
Date: 08/01/17   Time: 09:44   
Sample (adjusted): 1984 2015   
Included observations: 32 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(EXCHGR(-1)) -1.464168 0.161943 -9.041263 0.0000 

C 0.383102 13.90911 0.027543 0.9782 
     
     R-squared 0.731530     Mean dependent var 0.797187 

Adjusted R-squared 0.722581     S.D. dependent var 149.3840 
S.E. of regression 78.68140     Akaike info criterion 11.62915 
Sum squared resid 185722.9     Schwarz criterion 11.72076 
Log likelihood -184.0664     Hannan-Quinn criter. 11.65952 
F-statistic 81.74444     Durbin-Watson stat 2.304139 
Prob(F-statistic) 0.000000    
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APPENDIX II 

Cointegration Test Result 

Date: 08/01/17   Time: 09:45    
Sample (adjusted): 1984 2015    
Included observations: 32 after adjustments   
Trend assumption: Linear deterministic trend   
Series: MOGR TOPGR INVGR PIGR EXCHGR     
Lags interval (in first differences): 1 to 1   

      
Unrestricted Cointegration Rank Test (Trace)   
      
      Hypothesized  Trace 0.05   

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**  
      
      None *  0.665863  106.8901  69.81889  0.0000  

At most 1 *  0.561180  71.81156  47.85613  0.0001  
At most 2 *  0.494514  45.45425  29.79707  0.0004  
At most 3 *  0.329670  23.62274  15.49471  0.0024  
At most 4 *  0.286965  10.82319  3.841466  0.0010  

      
       Trace test indicates 5 cointegrating eqn(s) at the 0.05 level  
 * denotes rejection of the hypothesis at the 0.05 level  
 **MacKinnon-Haug-Michelis (1999) p-values   

      
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)  
      
      Hypothesized  Max-Eigen 0.05   

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**  
      
      None *  0.665863  35.07857  33.87687  0.0358  

At most 1  0.561180  26.35731  27.58434  0.0711  
At most 2 *  0.494514  21.83151  21.13162  0.0398  
At most 3  0.329670  12.79955  14.26460  0.0841  

At most 4 *  0.286965  10.82319  3.841466  0.0010  
      
       Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level  
 * denotes rejection of the hypothesis at the 0.05 level  
 **MacKinnon-Haug-Michelis (1999) p-values   

      
 Unrestricted Cointegrating Coefficients (normalized by b'*S11*b=I):   
      
      MOGR TOPGR INVGR PIGR EXCHGR  

-0.019016  0.063524 -0.006230 -0.131760  0.006411  
 0.026564  0.014345 -0.042662 -0.019417 -0.009009  
-0.019748  0.021007 -0.017163  0.140970 -0.006022  
 0.025231  0.016494  0.021700  0.026033 -0.012346  
-0.030423  0.001612  0.006752 -0.057486 -0.016692  

      
            
 Unrestricted Adjustment Coefficients (alpha):    
      
      D(MOGR)  7.588496 -13.70556  13.93284 -9.605810  4.634389 

D(TOPGR) -18.22076 -5.176265 -4.878174 -14.67466  4.716050 
D(INVGR) -2.032413  15.91519  7.950028 -8.623493 -5.225718 
D(PIGR)  5.785727  1.961152 -4.644692 -2.501887  2.516902 

D(EXCHGR) -19.80762  21.98235  14.46285  10.95876  29.45794 
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1 Cointegrating Equation(s):  Log likelihood -761.2961   
      
      Normalized cointegrating coefficients (standard error in parentheses)  

MOGR TOPGR INVGR PIGR EXCHGR  
 1.000000 -3.340504  0.327637  6.928837 -0.337140  

  (0.51096)  (0.38230)  (1.50365)  (0.18079)  
      

Adjustment coefficients (standard error in parentheses)   
D(MOGR) -0.144304     

  (0.12676)     
D(TOPGR)  0.346489     

  (0.11986)     
D(INVGR)  0.038649     

  (0.11422)     
D(PIGR) -0.110022     

  (0.03959)     
D(EXCHGR)  0.376665     

  (0.26539)     
      
            
2 Cointegrating Equation(s):  Log likelihood -748.1175   
      
      Normalized cointegrating coefficients (standard error in parentheses)  

MOGR TOPGR INVGR PIGR EXCHGR  
 1.000000  0.000000 -1.336939  0.334983 -0.338878  

   (0.28400)  (1.09989)  (0.14112)  
 0.000000  1.000000 -0.498301 -1.973910 -0.000520  

   (0.12555)  (0.48624)  (0.06239)  
      

Adjustment coefficients (standard error in parentheses)   
D(MOGR) -0.508377  0.285446    

  (0.19851)  (0.39572)    
D(TOPGR)  0.208988 -1.231701    

  (0.20311)  (0.40489)    
D(INVGR)  0.461418  0.099194    

  (0.16641)  (0.33173)    
D(PIGR) -0.057927  0.395663    

  (0.06679)  (0.13314)    
D(EXCHGR)  0.960601 -0.942920    

  (0.43271)  (0.86258)    
      
            
3 Cointegrating Equation(s):  Log likelihood -737.2017   
      
      Normalized cointegrating coefficients (standard error in parentheses)  

MOGR TOPGR INVGR PIGR EXCHGR  
 1.000000  0.000000  0.000000 -7.301616  0.174264  

    (1.61812)  (0.21050)  
 0.000000  1.000000  0.000000 -4.820204  0.190737  

    (0.78123)  (0.10163)  
 0.000000  0.000000  1.000000 -5.712001  0.383818  

    (1.26428)  (0.16447)  
      

Adjustment coefficients (standard error in parentheses)   
D(MOGR) -0.783528  0.578136  0.298302   

  (0.20613)  (0.36950)  (0.25058)   
D(TOPGR)  0.305324 -1.334178  0.418078   
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  (0.23440)  (0.42017)  (0.28494)   
D(INVGR)  0.304418  0.266202 -0.802761   

  (0.18474)  (0.33114)  (0.22457)   
D(PIGR)  0.033798  0.298090 -0.039998   

  (0.06952)  (0.12462)  (0.08451)   
D(EXCHGR)  0.674984 -0.639095 -1.062633   

  (0.49342)  (0.88447)  (0.59982)   
      
            
4 Cointegrating Equation(s):  Log likelihood -730.8020   
      
      Normalized cointegrating coefficients (standard error in parentheses)  

MOGR TOPGR INVGR PIGR EXCHGR  
 1.000000  0.000000  0.000000  0.000000 -0.323747  

     (0.13479)  
 0.000000  1.000000  0.000000  0.000000 -0.138028  

     (0.09272)  
 0.000000  0.000000  1.000000  0.000000 -0.005772  

     (0.11415)  
 0.000000  0.000000  0.000000  1.000000 -0.068206  

     (0.02854)  
      

Adjustment coefficients (standard error in parentheses)   
D(MOGR) -1.025893  0.419701  0.089854  0.980311  

  (0.23092)  (0.35521)  (0.25852)  (0.98746)  
D(TOPGR) -0.064934 -1.576217  0.099634  1.431573  

  (0.24680)  (0.37963)  (0.27630)  (1.05537)  
D(INVGR)  0.086837  0.123969 -0.989893  0.854992  

  (0.20690)  (0.31826)  (0.23163)  (0.88475)  
D(PIGR) -0.029327  0.256825 -0.094290 -1.520302  

  (0.08013)  (0.12326)  (0.08971)  (0.34265)  
D(EXCHGR)  0.951485 -0.458345 -0.824825  4.507145  

  (0.58290)  (0.89663)  (0.65257)  (2.49258)  
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APPENDIX III 

Causality Result 

Pairwise Granger Causality Tests 
Date: 08/01/17   Time: 16:41 
Sample: 1982 2015  
Lags: 2   

    
     Null Hypothesis: Obs F-Statistic Prob.  
    
     TOPGR does not Granger Cause MOGR  32  2.19972 0.1303 

 MOGR does not Granger Cause TOPGR  0.31330 0.7337 
    
     INVGR does not Granger Cause MOGR  32  1.20902 0.3141 

 MOGR does not Granger Cause INVGR  2.01874 0.1524 
    
     PIGR does not Granger Cause MOGR  32  1.96251 0.1600 

 MOGR does not Granger Cause PIGR  0.42311 0.6593 
    
     EXCHGR does not Granger Cause MOGR  32  0.63257 0.5389 

 MOGR does not Granger Cause EXCHGR  0.07527 0.9277 
    
     INVGR does not Granger Cause TOPGR  32  0.15186 0.8598 

 TOPGR does not Granger Cause INVGR  0.84319 0.4414 
    
     PIGR does not Granger Cause TOPGR  32  1.34430 0.2776 

 TOPGR does not Granger Cause PIGR  2.71027 0.0846 
    
     EXCHGR does not Granger Cause TOPGR  32  0.44773 0.6437 

 TOPGR does not Granger Cause EXCHGR  0.45605 0.6386 
    
     PIGR does not Granger Cause INVGR  32  1.11808 0.3416 

 INVGR does not Granger Cause PIGR  0.05295 0.9485 
    
     EXCHGR does not Granger Cause INVGR  32  0.58040 0.5665 

 INVGR does not Granger Cause EXCHGR  0.65604 0.5270 
    
     EXCHGR does not Granger Cause PIGR  32  0.39008 0.6808 

 PIGR does not Granger Cause EXCHGR  0.59306 0.5597 
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Pairwise Granger Causality Tests 
Date: 08/01/17   Time: 16:42 
Sample: 1982 2015  
Lags: 3   

    
     Null Hypothesis: Obs F-Statistic Prob.  
    
     TOPGR does not Granger Cause MOGR  31  2.11250 0.1251 

 MOGR does not Granger Cause TOPGR  0.09112 0.9642 
    
     INVGR does not Granger Cause MOGR  31  0.57826 0.6349 

 MOGR does not Granger Cause INVGR  0.96601 0.4249 
    
     PIGR does not Granger Cause MOGR  31  1.54957 0.2275 

 MOGR does not Granger Cause PIGR  0.46640 0.7084 
    
     EXCHGR does not Granger Cause MOGR  31  0.40782 0.7488 

 MOGR does not Granger Cause EXCHGR  0.09658 0.9612 
    
     INVGR does not Granger Cause TOPGR  31  0.08586 0.9671 

 TOPGR does not Granger Cause INVGR  0.46251 0.7111 
    
     PIGR does not Granger Cause TOPGR  31  1.20672 0.3286 

 TOPGR does not Granger Cause PIGR  1.48944 0.2426 
    
     EXCHGR does not Granger Cause TOPGR  31  0.28101 0.8386 

 TOPGR does not Granger Cause EXCHGR  0.74948 0.5333 
    
     PIGR does not Granger Cause INVGR  31  0.70580 0.5579 

 INVGR does not Granger Cause PIGR  1.59350 0.2170 
    
     EXCHGR does not Granger Cause INVGR  31  2.24399 0.1091 

 INVGR does not Granger Cause EXCHGR  0.51915 0.6731 
    
     EXCHGR does not Granger Cause PIGR  31  0.27162 0.8452 

 PIGR does not Granger Cause EXCHGR  0.42689 0.7355 
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Pairwise Granger Causality Tests 
Date: 08/01/17   Time: 16:43 
Sample: 1982 2015  
Lags: 4   

    
     Null Hypothesis: Obs F-Statistic Prob.  
    
     TOPGR does not Granger Cause MOGR  30  2.80155 0.0522 

 MOGR does not Granger Cause TOPGR  1.98082 0.1345 
    
     INVGR does not Granger Cause MOGR  30  0.58633 0.6761 

 MOGR does not Granger Cause INVGR  0.54124 0.7072 
    
     PIGR does not Granger Cause MOGR  30  1.37190 0.2774 

 MOGR does not Granger Cause PIGR  0.62436 0.6503 
    
     EXCHGR does not Granger Cause MOGR  30  0.40157 0.8053 

 MOGR does not Granger Cause EXCHGR  0.15307 0.9595 
    
     INVGR does not Granger Cause TOPGR  30  0.62020 0.6531 

 TOPGR does not Granger Cause INVGR  0.86479 0.5012 
    
     PIGR does not Granger Cause TOPGR  30  0.85863 0.5047 

 TOPGR does not Granger Cause PIGR  0.90778 0.4774 
    
     EXCHGR does not Granger Cause TOPGR  30  0.48086 0.7495 

 TOPGR does not Granger Cause EXCHGR  2.11514 0.1148 
    
     PIGR does not Granger Cause INVGR  30  0.49173 0.7418 

 INVGR does not Granger Cause PIGR  1.45476 0.2514 
    
     EXCHGR does not Granger Cause INVGR  30  2.13316 0.1124 

 INVGR does not Granger Cause EXCHGR  0.55158 0.7000 
    
     EXCHGR does not Granger Cause PIGR  30  0.36289 0.8322 

 PIGR does not Granger Cause EXCHGR  0.34134 0.8470 
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Pairwise Granger Causality Tests 
Date: 08/01/17   Time: 13:07 
Sample: 1982 2015  
Lags: 5   

    
     Null Hypothesis: Obs F-Statistic Prob.  
    
     TOPGR does not Granger Cause MOGR  29  2.92736 0.0418 

 MOGR does not Granger Cause TOPGR  1.59334 0.2124 
    
     INVGR does not Granger Cause MOGR  29  0.33641 0.8842 

 MOGR does not Granger Cause INVGR  0.38416 0.8531 
    
     PIGR does not Granger Cause MOGR  29  1.01213 0.4392 

 MOGR does not Granger Cause PIGR  1.05466 0.4170 
    
     EXCHGR does not Granger Cause MOGR  29  0.31062 0.9001 

 MOGR does not Granger Cause EXCHGR  0.15017 0.9774 
    
     INVGR does not Granger Cause TOPGR  29  0.90497 0.4993 

 TOPGR does not Granger Cause INVGR  1.26209 0.3225 
    
     PIGR does not Granger Cause TOPGR  29  0.64297 0.6702 

 TOPGR does not Granger Cause PIGR  0.76945 0.5839 
    
     EXCHGR does not Granger Cause TOPGR  29  0.36279 0.8673 

 TOPGR does not Granger Cause EXCHGR  2.39334 0.0786 
    
     PIGR does not Granger Cause INVGR  29  0.89663 0.5043 

 INVGR does not Granger Cause PIGR  1.79631 0.1644 
    
     EXCHGR does not Granger Cause INVGR  29  1.44834 0.2551 

 INVGR does not Granger Cause EXCHGR  0.47130 0.7927 
    
     EXCHGR does not Granger Cause PIGR  29  0.35943 0.8694 

 PIGR does not Granger Cause EXCHGR  0.56708 0.7241 
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Pairwise Granger Causality Tests 
Date: 08/01/17   Time: 16:44 
Sample: 1982 2015  
Lags: 6   

    
     Null Hypothesis: Obs F-Statistic Prob.  
    
     TOPGR does not Granger Cause MOGR  28  5.45085 0.0036 

 MOGR does not Granger Cause TOPGR  1.95959 0.1361 
    
     INVGR does not Granger Cause MOGR  28  0.23982 0.9562 

 MOGR does not Granger Cause INVGR  0.39190 0.8729 
    
     PIGR does not Granger Cause MOGR  28  1.04446 0.4360 

 MOGR does not Granger Cause PIGR  1.00205 0.4594 
    
     EXCHGR does not Granger Cause MOGR  28  0.25830 0.9480 

 MOGR does not Granger Cause EXCHGR  0.11407 0.9932 
    
     INVGR does not Granger Cause TOPGR  28  0.68123 0.6675 

 TOPGR does not Granger Cause INVGR  0.85337 0.5496 
    
     PIGR does not Granger Cause TOPGR  28  0.93695 0.4974 

 TOPGR does not Granger Cause PIGR  0.70018 0.6540 
    
     EXCHGR does not Granger Cause TOPGR  28  0.57444 0.7449 

 TOPGR does not Granger Cause EXCHGR  2.25455 0.0945 
    
     PIGR does not Granger Cause INVGR  28  2.09510 0.1150 

 INVGR does not Granger Cause PIGR  0.72647 0.6354 
    
     EXCHGR does not Granger Cause INVGR  28  1.03233 0.4426 

 INVGR does not Granger Cause EXCHGR  0.33084 0.9102 
    
     EXCHGR does not Granger Cause PIGR  28  0.26400 0.9454 

 PIGR does not Granger Cause EXCHGR  0.40888 0.8618 
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