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AWARENESS OF CAUSES, CONSEQUENCES, AND ISSUES IN CLIMATE CHANGE 

AMONG SELECTED NIGERIANS

Demola Akinyoade, PhD and EniolaAkinwande

 Peace and Conflict Studies Unit, Department of Political Science and International Studies, Afe Babalola 
University, Ado-Ekiti (ABUAD), Nigeria. 

 Graduate of International Relations and Diplomacy, Department of Political Science and International Studies, Afe 
Babalola University.

ABSTRACT
Climate change(CC) is a major contemporary environmental challenge. Many scholarly 

works have been done on the subject. However, empirical studies on the level of awareness of 
climate change among Nigerian citizens are not sufficient to inform public opinion and policy. This 
study therefore examined awareness of CC, its causes and consequencesand feelings, perceptions, 
and attitude about climate change among selected undergraduates and civil servants in Nigeria.

The study adopted survey research design. A questionnaire titled "Survey of Concerns and 
Awareness of Climate change among Undergraduates and Civil Servants in Nigeria" was 
administered on a sample of 370 students of Afe Babalola University, Ado-Ekitiand 150 civil 
servants in Federal Ministry of Health and Corporate Affairs Commission, Abuja. Bourley's 
formula was used to determine the sample size. Participants were selected using convenience and 
stratified random sampling techniques. Data collected were analysed using descriptive statistics.

About 58% of respondents were aware of CC, while 28.4% were not aware.University 
education (19.8%), newspaper (14.9%), radio (10%) and television (9.8%) were the most regular 
sources of learning about CC. About 63% of respondents believe that CC is unlinked with human 
activities; comprising 42.9% who believed that CC is caused by natural processes and 20% who 
believed it is an act of God. Only 23.8% believed it is either solely human activity or a combination 
of human activity and natural processes, while the remaining 13.3% of respondents did not believe 
in climate change. In the absence of 'Natural Processes' and 'Act of God', only 27.4% of respondents 
linked contributing activities to micro activities of individuals such as using gas and electricity as 
home, majority (72.6%) only identified macro activities such as destruction of forests. Over 50% of 
our respondents blamed CC on the government (29.4%) and nature (23%), 21.2% blamed 
everybody, while 16.7% blamed the oil companies. Sixty-nine per cent linked future consequences 
of CC to water/rain-related issues that have direct effects on their daily lives such as less rain and 
hotter temperature (22.4%), more rain (14.7%), increased erosion 13.3%; only 0.9% linked it with 
destruction of public utilities, while no respondent linked it with such things as destruction of private 
business and properties or intrusion of salt into sources of drinking water. About 87% of respondents 
were either unsure of their feelings, feel powerless about CC, or were in a state of disbelief. Only 
7.5%, comprising entirely of undergraduates, were hopeful about CC. Majority of respondents 
(73.5%) put the responsibility of tackling CC on government (29.4%), or Environmental 
organizations (22.9%), or International organisations (21.2%). Only 9.8% lay this responsibility on 
individuals' doorsteps.When compared with four other social issues that should be government 
priority, CC was ranked fifth, that is, last (11.8%). Improving health services (33.3%), anti-terrorism 
(20.6%), economic growth (17.3%), improve education (16%).  

Despite Nigeria's vulnerability to climate change, the educated members of the public 
possess critically low level of awareness on how individual micro activities contribute to climate 
change and how its future consequences will negatively impact individual's normal lives. Hence, the 
motivation for responsible relationship with the environment is low. Therefore, there is need for 
affirmative action by government and other stakeholders to properly educate and enlighten the 
masses about the realities of climate change.
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Introduction

Climate change (CC) can be traced to the early days of industrialization of 1850s which started with 
a brief warming trend that persisted for 100 years. It also approximates analteration in climatic, sea 
level, glacial, and sedimentologic records. In many regions of central and southern Europe 
“anthropogenic” sediments began to appear in Neolithic times (early to mid-Holocene). This type of 
sedimentation began about the middle of the 19th century, contingent on soil erosion stimulated by 
mechanized (disk) ploughing, large-scale deforestation, and engineering activity (Britannica 
Encyclopaedia 2014).  Following the onset of colonialism, where there was high exploitation and 
movement of natural resources to the metropolises state and also, the acceleration of globalization 
and the population growth around the world, most especially, in Africa and Asia, effects of CC began 
to widen. 

Article 1 of the United Nations Framework Convention on Climate Change (UNFCCC) 
defines CC as “a change of climate which is attributed to human activities that alters the composition 
of the global atmosphere and which is  in addition to natural  climate viability  observed over 
comparative time periods”. The Intergovernmental Panel on Climate Change (IPCC)2007 Fourth 
Assessment Report (AR4) gave the most current and acceptable definition of CC. “Climate change 
is a change in the state of the climate that can be identified (e.g. by using statistical tests) by changes 
in the mean and or the variability of its properties, and that persists for an extended period typically 
decades or longer”. Since the advent of human civilization, CC has involved an “anthropogenic,” or 
exclusively human-caused, element, and this anthropogenic element has become more important in 
the industrial period of the past two centuries(Britannica Encyclopaedia 2014).

The IPCC Report (2014) concludes that “…people, societies, and ecosystems are vulnerable 
around the world, but with different vulnerability in different places. CC often interacts with other 
stresses to increase risk…” The effect ofCCis best seen in Global Warming, which is the increase of 
Earth's average surface temperature due to effect of greenhouse gases, such as carbon dioxide 
emissions from burning fossil fuels or from deforestation, which trap heat that would otherwise 
escape from Earth (DefletSprinz, 2003). Due to the warmth of the earth through global warming 
process, the seas begin to rise due to the melting of Antarctica ice sheet, the emitting of carbon 
dioxide by human increase the rate of ocean acidification etc. Changes in temperature and 
precipitation patterns also have global effects on extreme weather events.For instance, they increase 
the frequency, duration, and intensity of floods, droughts, heat waves, and tornadoes. Other effects 
of global warming include higher or lower agricultural yields, further glacial retreat, reduced 
summer stream flows, species extinctions. Moreover, due to global warming, diseases like malaria 
are returning into areas where they have been extinguished earlier. 
It is therefore imperative to achieve a proper understanding of the phenomenon in 
Africa.According to Chris Field, the Co-Chair of Working Group II, CC is one of the major 
challenges confronting African people. African countries are among the least global polluters, 
but suffer the most from CC in their pursuit for water and food security, and sustainable 
development. The effects of climate in Africa include decline in rainfall and fall in crop yields, 
desertification in the Sahara, and often leading to acute conflict. The UN Reports on CCin Africa 
submit that the continent will encounter more climate problems than other continents. However, 
because majority of Africans, including Nigerians, have not been directly affected by or directly 
link some environmental issues to the effects of CC,many are still oblivious of this phenomenon. 
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Nigeria's	Vulnerability	toCC
 The geographical location and size of Nigeria give rise to a variety of micro climates ranging 
from tropical rainforest climate along the coasts to the Sahel climate in the northern parts of the 
country. Nigeria, with a huge population of about 160 million impacting on the physical 
environment through their various daily activities, poses a significant change in climate. This 
coupled with variability in elements of climate such as rainfall and temperature among others, 
exposes several physical and socio-economic sectors in the country to the impacts of CC. CC poses 
specific challenge to Nigeria and its large population, most of who depend on subsistence 
agriculture to survive. Generally, its effects can be seen in persistent drought,desert encroachment 
and water scarcity in the north, rising sea level in coastal areas, and the fluctuations in the average 
daily minimum and maximum temperature across the country. For example, many families have 
suffered from heat wave in the northern part of the country, and in Zuba community of Niger State, 
women have complained of heat wave which sometimes lasted two to three weeks in the years 
monitored (Akingbade, 2009). Also, increasing floods and erosion are being experienced all over the 
country. In addition, the country is experiencing the loss of bio-diversity and threats to endangered 
species, oil and gas pollution as well as severe ecological degradation. This has the potential to 
devastate a rain-fed agriculture on which so much of the population depends.Also, the frequent 
drought will eventually lead to a decline in agricultural yields and diminish food security (Federal 
Ministry of Environment, 2009).Hence, Nigeria has not been immune from global warming.
 However, in addition to the above, there are specific areas of potential impacts that Nigeria 
should be concerned about. These are the agricultural sector, foreign exchange, energy and coastal 
industries. Agriculture remains a major source of food and industrial raw material in Nigeria. It 
employs close to 70 per cent of the Nigerian population. Similarly, livestock production, which 
involves the herding of cattle, goats and sheep raised principally in the northern states, is also heavily 
dependent on rainfall and thereby immediately vulnerable.Foreign exchange earningswill also be 
affected and will in turn affect the country's economic performance both in the short and long run. 
Given the current level of development, with the projected CC and sea level rise of 0.5m to 1.0m, the 
capital value at risk would be about US$8.05 billion and US$17.5 billion respectively. 
 Moreover, the most important significant impact of CC on energy will include higher 
electricity demand for heating, cooling and pumping water; reduced availability of hydroelectricity 
and fuel wood; and extensive damage on petrochemical industrial installations presently 
concentrated in the coastal belt. Inadequate supply of power could force closures of many industries 
thereby rendering several Nigerians jobless. Products from such industries become unavailable and 
where available through importation, the prices are beyond what an average Nigerian can afford. 
This in turn will aggravate the country's existing macroeconomic problem of unemployment. 
Finally, the numerous industries clustering around Nigeria's seaports are seriously threatened by sea 
level rise. Most petrochemical industrial installations are concentrated along the coastal zones as 
offshore and onshore installations in the country. Accelerated sea level rise associated with CC poses 
significant threat to all these installations. In an event of extreme CC hazard of sea level rise, not only 
will lives be lost, irreparable damages would occur in all the country's oil installations due to the 
rising ocean waves.
 In spite of Nigeria's vulnerability to CC, the level of awareness among its citizens of the 
magnitude of the phenomenon is not commensurate with the risk the country is exposed to (Nigerian 
Environmental Study/Action Team (NEST), 2009; Okali and Eleri, Vanguard, November 7, 2009).  
Even among government officials and the private sector officials, the understanding is still acutely 
low. Most Nigerians are unlikely to connect their daily actions and behaviours to either the causes or 
reduction of CC. For instance, in the poor electricity production by the Power Holding Company of 
Nigeria (PHCN), most people and businesses rely on petrol and diesel generators to produce 
electricity, also, the kind of vehicle that is been purchased by Nigerians contributes significantly to 
emissions of carbon  dioxide and other gases therefore increasing the effects of CC.
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 As a result of the growing impact of CC and the hazardous challenges its poses, the 
awareness of Nigerians is not still commensurate with its risk. Indeed, studies have claimed 
Nigerians have low knowledge on the concept and its effects with different CC awareness 
programme, are Nigerians still unaware? The awareness of Nigerians about CC since 2009 might not 
have changed since 2009 which NEST Okali and Eleri examined as significantly low. Most 
Nigerians are unlikely to connect their actions and behaviour to either causes or reduction of CC. 
Political inaction, low level of education and awareness of the masses, significantly slows down 
efforts in combating the terrors of CC.

In order to design appropriate policies and programs and join global effort to combat the 
negative effects and educate the public on CC, there is need to determine their level of awareness 
and their attitude and behaviour towards the phenomenon. The objective of this study therefore is to 
assess the level of awareness of the Nigerian public about CC; determine how people learn about CC; 
determine people's attitude about CC; and determine people's general views about the environment.

Theoretical	Framework
Two theories are useful for this study. They are the Norm Activation Theory and the Value Belief 
Norm Theory. Shalom Schwartz's (1977) Norm Activation Theory (NAT) was proposed to explain 
the psychological processes giving rise to altruistic/environmental behaviours. He argues that 
personal norms are the immediate thrust of altruistic acts and are activated by awareness of the 
consequences and feelings of responsibility. The Schwartz's NAT, which proposes the idea of 
altruism whereby an individual puts the interest and welfare of others before his especially when he 
is aware of the consequences (AC) of his action which tends to affect others and feels a responsibility 
to protect instead of denial. In the context of this study, the theory suggests that if Nigerians are 
aware of the consequences of their actions on the environment, they may be more altruistic or 
responsible in the way they feel and behave towards the environment.
Stern's (1999) Value Belief Norm (VBN) Theory model contends that an individual's propensity to 
act in a pro-environmental manner is based on the extent to which that individual's actions have 
consequences for things they value (i.e. the self, others, and biosphere). He substituted the concept of 
'responsibility denial' for 'ascription of responsibility' (AR) and added in values in the Value Belief 
Norm Theory (VBN).In the VBN,Stern linked environmental behaviour to values through a causal 
chain of intermediate variables. Every person has all three orientations but in different strengths 
(Kollmuss and Agyeman 2002). Value over certain things serves as factors that determine the actions 
and attitudes of people.When the public perceives that their beliefs are about to be destroyed, for 
instance, when environmental benefits are at stake, this in turn determines environmental behaviour.
From the foregoing, if individuals are aware of the negative human and environmental 
consequences about which action could or should be taken, the individual ascribes personal 
responsibility to themselves to act to remedy the situation and the person feels a sense of moral 
obligation to act. This in turn leads to pro-environmental behaviours (such as environmental 
'citizenship' or 'activism').  Therefore, public education, which would link the general 
environmental problems to individual activities and make them take responsibility for their actions 
such as energy consumption, is highly relevant. The VBN model therefore extends its causal chain 
back as far as values. Acts of environmental citizenship are rooted in stable, deeply held personal 
values and the adoption of a worldview that recognizes limits to growth, disadvantages of science 
and technology and the rights of the natural environment (Devine-Wright, 2004). Values and 
worldviews differ in the sense that values are situation-transcending beliefs about what is important 
in life, whereas worldviews are general beliefs related to a specific domain of life (Poortinga, 2004).

Vandenbergh (2005) argues that treating individual behaviour as a discrete source of 
pollution can lead to the development of viable, innovative regulatory instruments that have the 
prospect of achieving pollution at a relatively low cost. According to him, individuals are the largest 
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source of dioxin emissions. They contribute almost one-third of all ozone precursor emission, and 
are a far larger source of several other air toxics than all large industries sources combined . He 
further argues that the NAT can identify the information that is most likely to induce changes to 
environmental behaviour and can help policy makers develop new tools for inducing such changes. 
Hence, the VBN and NAT are most appropriate for explaining the attitude and behaviours of 
Nigerians concerning CC and the implication it has on the nation at large. The NAT predicts that 
when people are aware of the adverse effects of their actions on the future generation, their families 
and the environment we all live in, they tend to feel the responsibility to ensure that the welfare of the 
afore-mentioned is secured, therefore determining their post-environmental behaviour. 

Figure 1: VBN Model

       Source: (Devine-Wright, 2004) 

Research Methodology 
The study employed the survey research design. Data were collected through questionnaire. The 
collected data were analysed using descriptive statistical tools.

Sample 
The study sample included the undergraduates, the mid-aged civil workers in Afe Babalola 
University, Ado-Ekiti, Corporate Affairs Commission (CAC), and the Ministry of Health (MoH), 
Abuja. These institutions were selected based on ease of access. Quota sampling technique was used 
to select individual participant in the CAC and the MoH. While stratified sampling was used to 
selected students in ABUAD. The sample size for ABUAD was determined using Bourley's 
allocation. The sample leaves out some significant segments of the Nigerian population. 
Theseinclude those without formal Western education, and those without higher education.

Data Collection
The study gathered data from primary source using questionnaire. The study adopted a exiting 
standardized instruments. The questionnaires were personally administered by one of the 
researchers. From the 370 questionnaires administered to undergraduates, 360 representing 97.3% 
were returned. All the 150 administered on the civil servants were returned.

Validity and Reliability of Research Instrument
This project was developed using standardized modified questionnaires carried out by the 
University of Bath in the United Kingdom. The study was also pre-tested with twenty (20) 
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questionnaires to ensure validity.

Data Analysis  
Data collected were analysed using descriptive statistical tools such as simple percentages, 
frequency tables, and graphs.

Results	and	Findings	

Description	of	Participants
Table 1: Gender disaggregation of respondents

Source: Fieldwork, 2015

Table 2: Age disaggregation of respondents

Source: Fieldwork, 2015

Awareness	of	Climate	Change
Whether they have heard about it, how, and which medium is preferred? Formal enlightenment 
programme on cc, possible future, and causes
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Table 3: Before this time, have you heard about CC?

Source: Fieldwork, 2015

From Table 3 above, 58.2% of the participants have heard about climate change, while 40% were 
either not or are unsure whether they have. 60% and 54% of the undergraduates and civil servants 
respectively were aware of CC, while 23.3% of undergraduates and 46% of civil servants claimed 
they are not aware of the issue. This shows that the level of awareness of CC among Nigerians is just 
above average. 

Sources	of	information	about	CC
Table 4: Where have you heard about CC?

Source: Fieldwork, 2015
Those who are aware of CC also made clear their sources of information as shown in Table 4. With 
19.8%, 14.9%, 10%, and 9.8% respectively, University, newspaper, radio and television are the most 
regular sources of learning about CC. When respondents are disaggregated, result shows that 
Nigerians learn aboutCC mainly through the university, television and radio presentations, 
newspapers and internet. A significant percentage (26.7%) of undergraduates heard about CC at the 
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University, while the television topped the list of sources of information on CC for public servants 
with 13.3% learning about CC from it. Only about 8.3% of undergraduate learnt about it from the TV. 
Apparently, University curricular has been the most important medium for reaching the youths with 
information on CC. Generally for the undergraduates, university, family/friends, Newspaper and 
radio are the foremost sources of information on CC.Television and newspaper are the two most 
important sources of information for the civil servants. It is noteworthy that none of the groups 
indicated hearing about CC from religious centres. This might suggest that religious leaders have not 
been involved in the creating awareness on CC. Moreover, government agencies on environment 
might not be creating awareness of CC adequately among undergraduates and civil servants.

Table 5 below shows participants' preferred means of learning about CC. The preferred means of 
receiving information about CC is significantly different among the two categories of participants. 
Generally, the most preferred medium of information is the internet (23.9%) and Newspaper 
(23.3%) The undergraduates most preferred media are the internet (33.3%), followed by posters 
(23.3%), then newspapers and worship centres with 10% each. On the other hand, the civil servants 
most preferred medium is the newspaper (43.7%), followed by radio (40%). Only 1.3% of civil 
servants wanted the internet.

Table 5: Preferred source of information about CC

Source: Fieldwork, 2015

The implication of this for creating awareness on CC among Nigerians is that various medium must 
be used to reach different audiences. Generational differences must be put into consideration in 
awareness creation campaign for CC. While respondents in our study are literate, it is safe to assume 
that level of education should also be factored in when designing awareness campaigns.
Table 6 captures participants' responses on recent attendance of consultation, workshop and school 
lesson on CC. More than half of the participants (56.9%), and only about 17% have in recent time 
participated in CC event. 66.7% of undergraduates responded in the negative. followed by don't 
know 23.3% and then yes of 10%. While in the civil servants all items have equal distribution of 
33.3%.
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Table 6: Have you recently attended a consultation or school lesson on CC?

              Source: Fieldwork, 2015

Causes	and	Consequences	of	Climate	Change
From our theoretical frameworks, individuals need to be aware of the consequences of their actions 
in the environment before they act in environmental friendly manner. We therefore proceeded to 
determine whether respondents are aware of the causes and consequences of CC. Tables 7-9 present 
the result.

Table 7: Main Causes of CC

Source: Fieldwork, 2015

A significant number (42.9%) of participants believed that CC is caused by natural processes, while 
one-fifth (20%) believed it is caused by the act of God. In other words, about 63% of respondents 
believe that CC is unlinked with human activities. Only 23.8% believed it to be either solely human 
activity or a combination of human activity and natural processes. Indeed 13.3% of respondents did 
not believe in climate change. This is alarming because it means most Nigerians cannot and do not 
link their daily activities to CC. 60% of the undergraduates as against 70% of civil servants reported 
that CC is caused by natural processes or by an act of God and only 13.3% of the former and 12.4% of 
the latter linked CC with human activities. Another 13.3% of both groups did not believe in CC. 
Although the reasons given by the respondents did not actually tally with the global causes of CC, 
they were able to identify the local causal factors of atmospheric carbon concentrations.

 Undergraduates Civil servants Total 

S/N Items  
Fq 

 
% 

 
Fq 

 
% 

% 

1  
Natural process 

 
144 

 
40 

 
75 

 
50 

42.9 

2  
Human activity 

 
48 

 
13.3 

 
15 

 
10 

12.4 

3  
Natural process 
&human activity 

 
48 

 
13.3 

 
10 

 
6.6 

11.4 

4 Act of god 72 20 30 20 20 

5  
I don’t  believe in 
CC 

 
48 

 
13.3 

 
20 

 
13.3 

13.3 

 Total 360 100 150 100 100 
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Table 8: Contribution of the following Man-made Activities to CC

Source: Fieldwork, 2015

Table 8 presents the results of how respondents perceived some major man-made activities as 
contributing to CC.While only27.4% of respondents linked contributing activities to micro 
activities of individuals (such as using gas and electricity as home), majority (72.6%)only identified 
macro activities such as destruction of forests. So, in the absence of 'Natural Processes' and 'Act of 
God', that many are still unable to see how their daily activities contribute to CC. From our 
theoretical framework it will be difficult to make such individuals imbibe environmental friendly 
actions if they are unable to see their roles in the on-going CC.

Table 9: Who to Blame for CC

Source: Fieldwork, 2015

In Table 9majority (29.4%) of our respondents blamed CC on the government, while about 23% still 
blame nature. 21.2% blamed everybody, while 16.7% blamed the oil companies. Majority (27.7%) 
of undergraduates blamedthe government and the laws they pass, while 46.7% civil servants blamed 
everybody.Hence, civil servants appear to understand more that we are all to blame for CC. 

  
Undergraduate 

 
Civil Servants 

Total  

S/N Contributory Items FQ   % FQ % % 

1 Destruction of forests 201 57.4 38 25.3 47.8 

2 Emissions from vehicles 21 6 52 34.7 14.6 

3 Industries emission 89 25.4 35 23.3 24.8 

4 Use of gas and electricity at 
home 

39 11.1 25 16.6 12.8 

 Total 350 100 150 100 100 

 

 Ü■ŕśŉ┼ŉĂŕĵ ĂĊś / ╜ō╜▄ℓśŉōĂ■Ċℓ Ç◘ĊĂ▄  

{�b  CĂľĊ◘ŉℓ Cĳ � Cĳ    % �  

  و
We are all 
responsible 

 
   38 

 
10.5 

 
   70 

 
46.7 

 
21.2 

  و
The govt. and the 
laws they pass 

 
   100 

 
27.7 
 

 
  50 

 
 33.3 

 
29.4 

  ى
Oil companies 

 
   75 

 
20.8 

 
   10 

 
6.7 

 
16.7 

  ى
It’s a natural cause 

 
    97 

 
26.9 

 
   20 

 
13.3 

 
22.9 

  ي
Don’t  know 

 
     50 

 
13.9 

 
   0 

 
0 

 
9.8 

 Ç◘ĊĂ▄ ھھو ھيى ھيو  ھھو   ھھو 
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However, this may be due more to the elderly orientation of not sharing blame after the deed has been 
done than any better understanding than the undergraduates.

Respondents were asked about the possible future of CC. Their responses are captured in Table 10 
below.

Table 10: Consequences of CC

Source: Fieldwork, 2015

Eleven future effects of CC were presented to the respondents. They were asked to tick as many as 
are relevant, however, most of them chose one, unaware that all options are effects of CC. From the 
table, majority of respondents attributed the future effect of CC to 'Less rain and hotter temperature' 
(22.4%) and 'More rain' (14.7%), one-fifth of undergraduates, representing 14.1% of participants 
sampled did not know the effect of CC. There is a difference between what undergraduates and civil 
servants understand as future effects of CC. The three most popular effects of CC identified by the 
undergraduates were 'less rain and hotter temperatures' 23.3%, 'More rain 16.7%', and 'Warmer 
surface ocean temperatures' 10%. Whereas among the civil servants 'Increased erosion' 17.3%, 

 
 

Undergraduates Civil servant Total 

S/N Future of CC  
Fq 

 
% 

 
Fq 

 
% 

% 

1 Warmer surface ocean 
temperatures               

 
36 

 
10 

 
25 

 
16.6 

 
11.9 

2  
Increased erosion 

 
48 

 
6.4 

 
20 

 
17.3 

 
13.3 

3  
More storms 

_ _  
5 

 
3.3 

 
0.9 

4  
More diseases  

 
24 

 
6.7 

 
20 

 
13.3 

 
8.6 

5 Less rain hotter  
Temperature 

 
84 

 
23.3 

 
30 

 
2.0 

 
22.4 

6 More rain 60 16.7   15 10 14.7 

7  
Trees may die 

 
12 

 
3.3 

 
20 

 
13.3 

 
6.2 

8  
Sea level rise 

 
24 

 
6.7 

 
10 

 
2.8 

 
6.7 

9  
Intrusion of salt into 
water levels & wells 

 
-- 

 
-- 
 

 
-- 

 
-- 

 
0 

10 Private business and 
houses may get destroyed 

 
-- 

 
-- 

 
-- 

 
-- 

 
0 

11  
Govt. Public utilities may 
get damaged 

 
-- 

 
-- 

 
5 

 
3.3 

 
0.9 

12  
Don’t know 
 

 
72 

 
20 

 
-- 

 
-- 

 
14.1 

 Total 360 100 150 100  
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'Warmer surface ocean temperatures' 16.6%, 'More diseases' and 'Trees May die' both 13.3% are the 
foremost effects identified. 20% of undergraduates have no idea on what effect CC has in the future. 
Generally, therefore, respondents noticed increase in temperature, changes in the rainfall pattern as 
but other serious effects in other ecological zones of Nigeria and other parts of the world are not 
known to the majority of respondents. For instance, desertification, increased occurrence of drought 
and drying up of rivers and lakes are major effects of CC in northern Nigeria. The result also suggests 
that the contents of the sources of information about CC differ since the two groups earlier reported 
different sources of learning about CC.

Feelings about and Responsibility of Tackling CC
Having measured the awareness of sources of information, causes and consequences of CC among 
our respondents, we proceeded to measure their feelings about CC, who they think should have 
responsibility of tackling CC and how should the Nigeria government order her priority among CC 
and other issues. Tables 11-13 present the summary of their responses. 

Table 11: Feelings about CC

Source: Fieldwork, 2015
As seen in the Table 11 above, majority of the respondents are either unsure of their feelings or feel 
powerless (about63%) about CC, while 24.2% are in a state of disbelief. Only 7.5%, comprising 
entirely of undergraduates are hopeful about CC. This shows a very pessimistic outlook by the 
respondents. This is alarming because, as long as Nigerians feel powerless or unsure, they are not 
likely to want to do anything to halt the negative effect of CC. 

  Undergraduates      Civil servants Total  

S/N Feelings  FQ % FQ % % 

1 Fearful 0 0 0 0 0 

2 Disbelief 96 26.7 20 16.7 24.2 

3 Confuse _ _ 25 20.8 5.2 

4 Sad 0 0 0 0 0 

5 Don’t know 108 30 50 41.7 32.9 

6 Powerless 120 33.3   25 20.8 30.2 

7 Hopeful 36 10 0 0 7.5 

8 Angry 0 0 0 0 0 

 Total 360 100 120 100 100 
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Table 12: Responsibility for Tackling CC

Source: Fieldwork 2015

Majority of respondents (73.5%) put the responsibility of tackling CC on government (29.4%), or 
Environmental organizations (22.9%), or International organisations (21.2%). Only 9.8% lay this 
responsibility on individuals' doorsteps. Most undergraduates think it should be the duty of national 
governments (27.7%), while most civil servants (46.7%) think it should be the duty of international 
organizations. Indeed, no civil servant believed individuals can tackle CC.

From the five groups presented in Table 12 above, we selected the government, since it has the 
highest percentage and asked participants to decide which level of priority should be given to CC in 
comparison to other issues. Table 14 has the summary of their response.

Table 13: Nigerians governments' priority should be

Source: Fieldwork, 2015

  Undergraduate Civil servants Total  

S/N Items Fq % Fq    % % 

1  
International 
oragnizations 

 
38 

 
10.5 

 
   70 

 
46.7 

 
21.2 

2  
National government 

 
   100 

 
27.7 
 

 
  50 

 
 33.3 

 
29.4 

3  
Business and industries 

 
   75 

 
20.8 

 
   10 

 
6.7 

 
16.7 

4  
Environmental 
organizations 

 
    97 

 
26.9 

 
   20 

 
13.3 

 
22.9 

5  
Individuals 

 
     50 

 
13.9 

 
   0 

 
0 

 
9.8 

 Total 360 100 150 100 100 

 

 Ü■ŕśŉ┼ŉĂŕĵ ĂĊś / ╜ō╜▄ ℓśŉōĂ■Ċℓ Ç◘ĊĂ▄  

{ �b  t ŉ╜◘ŉ╜ĊŦ LĊś▓ℓ Cĳ � Cĳ    % � 

  L▓♫ŉ◘ō╜■┼ ╙śĂ▄Ċ╙ ℓśŉō╜ľśℓ و
   115 

 
31.9 

 
   55 

 
36.7 

 ىىى

L▓♫ŉ◘ō╜■┼ śŕ و ĵ ľĂtion    32 ي  آل
 

 يو 33.3  50  

! ى ľĊ Ċ◘ ź╜┼╙Ċ / / يي 10    آلىو 50     يوو   

 يھو ىىو 20    يىو C╜┼╙Ċ Ă┼Ă╜■ℓĊ Ċśŉŉ◘ŉ╜ℓ▓     85 ى

ھو 15    ىھو 9ľ◘■◘▓╜ľ ┼ŉ◘ŎĊ╙      73 ي يو   ى
5 ي ◘■�Ċ  ╫■◘Ŏ     5 آلھ ھ 0    ىو 

 Ç◘ĊĂ▄ ھيى ھھو  ھيو  ھھو   ھھو 
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From Table 13 above, only 11.8% of respondent believe that CC should be Nigerian government's 
th

priority. In order of priority, therefore, CC is ranked 5  out of 5 priority items only higher than 'Don't 
th thknow'. However, it is ranked 4  among undergraduates and 5  among civil servants. The result 

indicates that respondents are probably unable to appreciate the critical interlinks thatCChas with 
the other issues.

Recommendations
There is need to educate the public about climate change through formal and informal education. 
This could be done by including modules on CC into school curricularfrom pre-school through the 
University. It could be part of nature studies at the primary school level, social and integrated 
sciences at the junior secondary level, Geography at the senior secondary level which should be 
made a core subject, and a compulsory general course(s) at the higher institutional level. Moreover, 
enlightenment programmes on CC should be more frequent in the traditional and social media 
(internet, newspaper, television, and radio). In addition, seminars and workshops on CC should be 
organized more frequently by various levels of government and NGOs. All these should take into 
cognisance the different levels of education and culture of each audience. There is also the need to 
involve religious leaders in this campaign. Since many feel that CC is caused by an act of God, these 
leaders, if properly informed, will be instrumental in disabusing their minds.

The contents of CC education should cover the causes and consequences of CC with 
particular emphasis on how individual daily micro activities contribute to it and how it will impact 
individual and disrupt their normal lives.The public should be taught how to live responsibly in the 
environment. This is because unless people have an in-depth knowledge of the causes and effects of 
CC and how they contribute to it, they are unlikely to become responsible in their relationship with 
the environment. 

Conclusion
Climate change is a very important contemporary issue, with grave consequences if not properly 
handled. In spite Nigeria's vulnerability to climate change, educated Nigerians are not well informed 
about the phenomenon. Although some of this group have heard about it, their level of awareness, 
knowledge of causes and consequences and issues in climate change is unknown to many educated 
people who are assumed to be informed members of the public. Majority are not linking their 
'normal' daily activities with the factors that drive climate change. This informs their inability to take 
personal responsibility for climate change, leading to irresponsible behaviours towards the 
environment, thus inadvertently contributing to the phenomenon. Rather than take personal 
responsibility, most people saw climate change as an act of God or of Mother Nature. This lack of 
understanding of how individual daily micro activities contribute to climate change is also mirrored 
in the lack of understanding how the consequences of climate change might affect individuals on 
micro level and disrupt their normal life. The pervasive ignorance about the nature and dynamics of 
climate change might have also informed the feeling of powerless or convenient disbelief about it 
future consequences. Finally, this state of things might have informed why people ranked climate 
change fifth among five social issues that government should attend to. Against this background, the 
Nigerian government, relevant international organizations, NGOs and other stakeholdersshould 
come up with an affirmative action to educate and enlighten the masses about the reality and 
dynamics of climate change in order to cultivate a culture of sustainable living and responsible 
environmental behaviour among the citizens.   
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Abstract
Climate change is already contributing to the death of thousands people a year and casting the 
world more than $1.2billion, wiping 1.6% annually global GDP. While many nations have taken the 
view that climateis a long-term problem, there is a great indication that the effects are already being 
felt. Nigeria is one of the most vulnerable countries to climate change. This situation is further 
worsened by its poor state of economic development and low adaptive capacity. Consequently, this 
paper seeks to identify the impacts of climate change on the various sectors of the country's economy 
with the aim of advancing probable mitigation measures. Finding reveals that in Nigeria, climate 
change is not just a distance threat but a present danger. Its economic impact is already with us. In 
other words, the impacts are now being felt in the country where damage to agricultural production 
from extreme weather linked to climate changed is contributing to deaths from malnutrition, poverty 
and associated diseases. By 2020, the cost of climate change will rise to about 3-4% of nation's GDP. 
Major economies will take a hit as extreme of weather and associated damage (drought, floods, and 
more severe storms) would be rampart. Be that as it may, the government and the various 
stakeholders in the country should make concerted efforts to put permanent and sustainable 
environmental laws to address this issue. The campaign for re-aforestation that is on-going in all 
parts of Nigeria particularly in the drought prone areas should be intensified.

Keywords: Climate Change, Temperature, Rainfall, EconomicGrowth, National Development, 
Nigeria.

Introduction

Climate change is now recognized as a pressing global environmental issue. It is the result of higher 

mean temperatures caused by increased amount of greenhouse gases (GHG) in the earth's 

atmosphere of which the most important is carbon dioxide released during burning of fossil fuels. 

Since the start of the industrial revolution (around 1750), some 270 billion tons of carbon have been 

released globally from the consumption of fossil fuels and cement production. Half of those 

emissions have occurred since the mid 1970s, although there was a slight decline of 0.3percent 

between 1997 and 1998 (Adams, et.al. 1998).

It is predicted that globally, increase temperatures will lead to rising sea levels accompanied by 

displacement of people living in low-lying areas and loss of some island states, shifts and reductions 

in agricultural production, the possibility of more frequent and more severe climatic events such as 

drought and flooding, and possible shifts in health problems with vector-borne diseases being re-
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introduced or introduced into different areas.

According to the Intergovernmental Panel on Climate Change (IPCC), global average temperature 
0have risen by 0.6 cover the last century and the 1990-99 period was probably the warmest decade 

since the 1860s (IPCC, 2007). In addition, records indicate that snow and ice cover has decreased, 

and sea levels have risen by 10-20 cm over the last century. For example, the glaciers of Mount 

Kilimajaro have shrunk by over 70 per cent over the last century (IPPC, 2007).

The climate change phenomenon especially its impacts on economic development of nations is 

becoming a major concern to global governance institutions, national government and civil society 

around the world. It has been identified as one of the most daunting challenges facing the world in 

this century and it is particularly more serious in developing countries largely due to their 

geographic exposure, low incomes, greater reliance on climate – sensitive sectors and weak capacity 

to adapt to the changing climate. In a nut-shell, the economic landscape of most African countries 

depends essentially on the dynamics of climate change.

Over the past nine decades (1960-2014), many countries in Africa (Nigeria inclusive) have 
o oexperienced substantial rise in temperature ranging from 1 c to over 3 c. The increasing knowledge 

that continent contributes least to carbon finger print provides incentives for Africa to understand the 

costs of climate change to its economy and development prospects with a view to informing policy 

decisions, that might be linked to reduced agricultural productivity and labour losses but also from 

increases in morbidity, such as death and disabilities associated with climate change have 

irreversible economic and welfare consequences. When countries spend some resources to adapt to 

climate change, they incur opportunity costs of not spending it on research and development and 

capital investment (e.g. infrastructure) that is a binding constraint to growth and development 

(Odusola and Abidoye, 2014).

There have been many empirical studies on the damaging effect of climate change on Africa 

economy collectively. It is regrettable to discover that there is limited of such studies in Nigeria. This 

paper, therefore, sets at investigating the implications of climate change on economic growth in 

Nigeria. The following questions shall be attended to: does temperature matter in predicting 

economic growth in Nigeria?; is there heterogeneity growth of Nigerian States?; and what other 

factors are important in determining differences in growth rates across the selected states.

Economic Development and National Development

According to Mabogunje (1996), economic development is utilization of human and natural 

resources endowed a state for purpose of nation building. It entails increase in quality of life through 

provision of social amenities to the people. On the other hand, national development is the totality of 

production of goods and services of home for the benefit of the country.

It is evidence from the above connectional definition that there is a good link between economic 

development and national development, as one enriches the other. For instance, when factors of 
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production labour and capital are not in order, invariably affects the economic and national 

production. Therefore, climate change as a factor can make or mar national development (Olatunde, 

2013).

Going by the words of Kigbo (2013), low production of agricultural products in Africa and in 

particular sub-Sahara Africa including Nigeria results from the incident of global warming and 

climate change. This as well corroborate the observation of Akinyosoye(2006) that agricultural 

output of most developing countries  that are located in the tropical and sub-tropical regions which 

are mostly vulnerable to rising temperature and semi-desert zone is threatened by decreasing water 

availability.

Climate Change and Economic Growth 

The damaging effect of climate change on growth rate of GDP according to Pinclyck (2011) and Ali 

(2012) is informed by both theoretic and empirical evidences. The destruction of ecosystems from 

erosion, flood and drought, the extinction of endangered special and deaths resulting from extreme 

weathers cause permanent damages to economic growth. Also, the resources required to counter the 

impact of warming would reduce investment in economic and physical infrastructures, research and 

development and human Capital thereby reducing growth.

Based on findings of a study from 136 counties over the period between 1950 and 2003, three 

primary results were observed. First, higher temperatures substantially reduce economic growth in 
0poor countries. For instance, a 1  celsius rise in temperatures in a given year reduces economic 

growth by 1.3 percentage points on average. Second, higher temperature appears to reduce growth 

rates, not just the level of output. Third, higher temperatures have wide-ranging effects, reducing 

agricultural output, industrial output, and political stability (Dell, Jones and Olken, 2012).

According to the words of Gornall,et.al. (2010), higher growing temperature on significantly affect 

agricultural productivity, farm income and food security. The effect differs across temperate and 

tropical areas. In mid and high latitudes, the suitability and productivity of crops are projected to 

increase and extend northwards while Celsius rise in temperature in mid and high latitudes could 

increase wheat production by about 10 percent while in low latitude regions, it could reduce by the 

same amount. Their projection, taking the effect of technology into account, found that rising 

temperature in Russia federation could increase wheat yield by 37 and 101 percent by 2050s. 

The impacts of climate change on the development of Africa countries according to the fourth 

assessment report of IPCC are enormous. A reduction in yields in some countries was projected to be 

as much as 50% by 2020, while crop net revenue could fall by as much as 90% by 2100, with small-

farm holders being the most affected. Water stress currently faced by some countries would be 

increased by about 25% of Africa's population (about 200 million people). The population at risk of 

between 350–600 million by 2050 while between 25 and 40 percent of mammal species in national 

parks is sub-Saharan Africa will become endangered. (Boko, et.al., 2007).

The survivals of mosquito and malaria parasites are highly sensitive to daily and seasonal 
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temperature pattern. Evidence from Science Daily (2010) reveals that over the past four decades, the 

spread of malaria to highland areas of East Africa, Indonesia, Afghanistan, and elsewhere has been 

linked to climate change. This was a rare phenomenon in the cooler highland areas of about 50 years 

ago. Tanser, et.al. (2003) also projected that due to changing temperature pattern in Africa, there 

would be 5–7 percent potential increase (mainly altitudinal) in malaria distribution with surprisingly 

little increase in the latitudinal extents of the disease by 2100. Considering the words of Gallup, et.al. 

(1999), vector-borne diseases, particularly malaria can have such a large effect in labour 

productivity which could make many countries in sub-Saharan Africa to be trapped in a various 

cycle of diseases-low productivity- deficient health care. This has implications on the future welfare 

of the society.

Climate change influence child morbidity and mortality rates in Nigeria rural areas in considerable 

magnitude. Rainfall shocks have a statistically significant and robust impact on child health in the 

short run for both weight-for-height and height-for-age, and the incidence of diarrhea. The fact that 

diarrhea is the leading cause of child malnutrition, and the second leading cause of death for young 

children in the country underscores the severity of the impact on human development and long term 

welfare implication of weather change. The intensity is highest in hottest regions. However, children 

seem to catch up with their cohort rapidly after experiencing a shock (Rabassa, et.al., 2012).

In a nut shell, climate change has negative impact in most tropical regions economies both directly 

and indirectly. This is particularly important because of heavy reliance on rain-feel agriculture 

which in the main livelihood of the largest segment of the population. To this end, rising trend of 

temperature could have significant effect on agricultural productivity, farm income and food 

security as well as indirect effect in labour productivity through impact on public health. 

Climate Change and Nigeria Situation 
stClimate change is one of the greatest challengers of the 21  century whose threat is not only global 

but also multi-dimensional, irresistible, unpredictable and transcends national border. Nigeria as a 

nation has a land mass of about 942,000 square kilometers of 73.7 million hectares or 75% is said to 

be sustainable for farming, fresh water bodies cover 12 million hectares. The country has 96 

kilometers of coastline and an immense ecological diversity which endowed the country with 

natural capacity to produce a multiplicity of crops, livestock, wild animals, fisheries and forestry 

products. According to Nigerian Environmental Study Team (2006), Nigeria is vulnerable to the 

impact of climate change due to a long coastline, she is prone to sea level rise which causes flood in 

coastal cities and contaminates fresh water aquifers, due to increasing storm potential. There are also 

incidents of increase in drought and desertification in Nigeria as a result of global warming. The 

changes in rain pattern are threats to food production in some places like Benue, Niger, Ondo, Ekiti 

and Osun state of Nigeria. Food production capacity has fallen drastically, since the country's 

agriculture is mostly rain-fed. For instance, the highly productive ecosystem areas (mangroves, 

estuaries, delta coral reefs) which form the basis for important economic activities such as “Tourism 
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and Fishery” is vulnerable to destructive activities of flood. About 8 million people would be 

affected, and will impair mega cities like Lagos, Port-Harcourt and Delta state.

Agricultural sector contributes some percentage of the Nigerian Gross National Product (GDP) and 

majority of the rural populace are employed in this sector. The dominant role of agriculture makes it 

obvious that even minor climate deteriorations can cause devastating socio-economic 

consequences. Policies to curb the climate change by reducing the consumption of fossil fuels like 

oil, gas or carbon, have significant economical impacts on the producers or rather the suppliers of 

these fuels.

Conclusion

Climate change refers to an increase in average global temperatures. Natural events and human 

activities are believed to be contributing to an increase in average global temperatures. This is 

caused primarily by increases in greenhouse gases such as carbon dioxide (CO2). Nigeria is 

experiencing adverse climate condition with negative impacts on the welfare of millions of people. 

Persistent droughts and flooding, off season rains and dry spells have sent growing seasons out of 

orbit, on a country that depend on a rain fed agriculture. Alarm bells are ringing with lake drying up 

and a reduction in river flow in the arid and semiarid regions. The result is fewer water supplies for 

use in agriculture, hydro power generation and other users. The main suspect for allthese havocs is 

climate change. Climate change has been confirmed following release of the 4.1PCC Assessment 

report. Africa will be worst hit by the effects of climate change which Nigeria is part of it. 

Agricultural sector contributes some percentage to the Nigerian Gross National Product (GDP) and 

majority of the rural populace are employed in this sector. The dominant role of agriculture makes it 

obvious that even minor climate deteriorations can cause devastating socio-economic 

consequences. Policies to curb the climate change by reducing the consumption of fossil fuels like 

oil, gas or carbon, have significant economical impacts on the producers or rather the suppliers of 

these fuels. Nigeria is the eighth largest oil supplier in the world and the ninth largest deposits of gas. 

The Nigerian national economy would be massively affected by a sustainable reduction of fossil 

energy consumption. Nigeria is practically a monoculture: about 80% of the government income, 

90-95% of the export earnings and more than 90% of the foreign exchange revenues evolve from the 

oil sector. However, during the last years, the government of Nigeria tried to diversify. Special 

attention is nowadays paid to gas which emerges in the joint-production of oil. So far the gas has 

mainly been flared (75%), supply due to the lack of technical facilities to make use of it. A study 

commissioned by the World Bank in 2007, Nigeria accounts roughly one-sixth of the world-wide 

gas flaring which in turns spews some 400 million tons of carbon dioxide into the atmosphere. 

However, the World Bank survey has listed Nigeria and 15 other oil producers, as countries that have 

progressively reduces gas flaring. Following the Kyoto-protocol is a double–edgedsevered for 

Nigeria. The probably positive long term effects on the climate change are opposed to the negative 
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short term effects for the economic development. Observing the Kyoto-protocol would reduce the 

income of the OPEC-states, amongst them Nigeria, about 25% until 2020. This would be a 

catastrophe for the Nigeria development plan.

The countries politics and public discussions are barely addressing the mentioned problems. The last 

two years were so much dominated by the internal questions of power that political issues as regards 

content or even specific problems like the climate change would not have attracted real attention 

outside the circle of environment experts or NGO . In terms of short term development policy more S

urgent worries exist and strategies foresight is not a fixed part of polities in the country. Furthermore, 

the climate change and its problems and solution strategies do not generate great publicity effects as 

they are too complex for rather superficial political talks. Nigeria's development plan does not 

recognize the economical threat caused by the climate change nor the menace of declining oil prices 

which could result from reduced consumption of fossil fuels.

In the arid zones, droughts are getting worse and climate uncertainty is growing. Climate change is 

an unprecedented and threat to food security. Arid and semi-arid areas in the northern Nigeria are 

getting wetter. Global warming means that many dry areas are going to get drier and wet areas are 

going to get wetter. They are going to be caught between the devil of drought and the deep blue seas 

of floods. However, “great tragedy” and Nigeria had played virtually no role in global warning a 

problem that was caused by economic activities of the rich, industrial countries. Unless climate 

change was tackled all the “best effort” to help this great country could come to nothing. One of the 

highest threats is growing climate unpredictability which makes subsistence farming difficult. But a 

better planning to reduce the risk from disasters, together with developing agricultural products that 

can withstand changing climate, have been shown to work and could help mitigate the impact it use 

widely.

The impact of the change will be difficult to handle and it will be potentially very long lasting “it is 

very serious.” Two things, the scientific evidence on global warming is strong thing daily, and there 

are risks over and above those that are usually considered. The disproportionate impact on Nigeria's 

will be for a combination of reasons. Global warning will be greater over land than over sea because 

land retains heat more than water. There is also increasing evidence that it will be particularly hit by 

the effect of vertical rises and falls in air currents. Climate change often appears very esoteric but in 

Nigeria, it's real. We already have on increasing incidence of disease, declining 

agriculturalproductivity, and a rising number of heat waves. There is glaring evidence that climate 

change is not only happening but it's changing our lives. Declining rainfall in already desert-prone 

areas in Northern Nigeria is causing increasing desertification, the former food basket in central 

Nigeria is now empty, and people in the coastal areas who used to depend on fishing have seen their 

livelihood destroyed by the rising water. Adapting to climate variability and mitigating its impacts is 

something that we do in our everyday lives, but we have to understand what climate change is, that 

we contribute to it, and how we can adapt and reduce our vulnerabilities.
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Recommendations:

An urgent attention or something needs to be done about global warming and climate change. First, 

there is a need to suggest a mechanism for tackling climate change and global warming, the ideas of 

using carbon sinks to soak up carbon dioxide. For instance reforestation or planning of new forests, 

this is a popular strategy for the logging industry and nations with large forests interests like Nigeria. 

Climate change is a global phenomenon, and is evidence in Nigeria. The negative impacts of climate 

change such as temperature rise, erratic rainfall, sand storms, desertification, and low agricultural 

yield, drying up of water bodies and flooding are real in the desert prone eleven front line states of 

Nigeria. Environmental degradation and attendant desertification are major threats to the 

livelihoods of the inhabitants of the frontline states of Nigeria. This leads to increasing population 

pressure attentive agricultural land use, overgrazing, bush burning, and extraction of fuel wood and 

other biotic resources. Women and children are particularly the most vulnerable to the impact of 

climate change. Climate change is really of great concern to our nation. Government should improve 

their financial status toward the solution of findings on this issue. Inadequate funds hamper progress 

in achieving Nigeria objective on climate change. The Nigerian government and all the stake holders 

involve in the global phenomenon needs to increase public awareness, promote research and 

establish a commission or an agency that will handled issues related to global warming and climate 

change. The federal, state and local government, international agencies and other development 

partners and required to fund climate change project in Nigeria for sustainable solution. 
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Abstract

Climate change refers to the shift in weather conditions over a long period of time. However, the 

inter-governmental panel on climate change defines climate change as a change in the State of the 

climate that can be identified (e.g. using Statistical tests) by changes in the mean and /or the 

variability of its properties, and persists for an extended period, typically decades or longer. Most 
th

Scientists agree that the global climate in changing. For example, the last decade of the 20  Century 
st

and the beginning of the 21  have been acknowledged as the warmest period in the entire global 
th

instrumental temperature record beginning in the mid-19  Century. Indications are that the global 

increases in carbon dioxide concentrations are driven primarily by the consumption of fossil fuel 

and land use change, while those of methane and nitrous oxide are attributable to agriculture. In 

Africa, as well as other developing regions of the world, climate change has emerged as a threat to 

economic growth, with grave implications for natural systems and resources, long-term prosperity, 

as well as the survival of already vulnerable populations. Indeed, Africa's human existence and 

development are under threat from the adverse impact of climate change – Its populations, 

ecosystems and rich biodiversity will all be victims of global change should the current trend 

continue.

1.0  INTRODUCTION

1.1  Climate Change: A conceptual framework

Climate change refers to the shift in weather conditions over a long period of time. However, the 

inter-governmental panel on climate change (IPCC,2007) defines climate change as a change in the 

State of the climate that can be identified (e.g. using Statistical tests) by changes in the mean and /or 

the variability of its properties, and persists for an extended period, typically decades or longer.

It is important to note that the IPCC definition of climate change differs from that of the United 
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Nations Framework Convention on Climate Change (UNFCCC), which refers to climate change as 

a change in weather patterns attributed directly or indirectly to human activity that alters the 

composition of the global atmosphere and that is in addition to natural climate variability observed 

over comparable time periods (IPCC, 2007)
thMost Scientists agree that the global climate in changing. For example, the last decade of the 20  

stCentury and the beginning of the 21  have been acknowledged as the warmest period in the entire 
thglobal instrumental temperature record beginning in the mid-19  Century (NOAA, 2007).

Climate change is also acknowledged as a normal aspect of the earth's natural variability, related to 

interactions amongst the atmosphere, oceans, and land, as well as changes in the amount of solar 

radiation reaching the earth. In fact, the geologic records include significant evidence for large-scale 

climate changes in the world over the past millennia. However, the emergent global climate change 

is human-induced, unleashing anthropogenic forces on the world's increasingly fragile ecosystems. 

The global atmospheric concentrations of carbon dioxide, methane and nitrous oxide-which all 

drive global climate change-have increased markedly as a result of human activities since 1750 and 

have far, exceed pre-industrial levels determined from ice cores, spanning several millennia. 

Indications are that the global increases in carbon dioxide concentrations are driven primarily by the 

consumption of fossil fuel and land use change, while those of methane and nitrous oxide are 

attributable to agriculture. Figure 1 illustrates how global warming leads to a variety of other 

changes, in a dynamics that fuel global climate change.

Figure 1: The Dynamics of the Global Climate Change
Source: The United States Environmental Protection Agency, 2015.

1.2  The Consequences of Global Climate Change

Climate Change is transforming the earth's ecosystems, with grave implications for human welfare 

and the environment. Around the world, seasons are shifting, temperatures are climbing and sea 

levels are rising. Meanwhile, the planet is still saddled to support all living organisms which it does, 

with air, water and food. Indications are, however, that should the current trends associated with 

climate change continue, one-fourth of earth's species could become extinct by 2050 (TNC, 2015). 
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Some of the most dangerous consequences of climate change are listed below:

1. Rising Temperatures

Heat-trapping gases emitted by industries, automobiles, deforestation and other sources are 

warming up the planet. Available data show that the five hottest years on record have all occurred 
thsince 1990, including the warmest years on record- 2015 and 2010. During the 20  Century alone, 

the earth's average temperature rose on degree Fahrenheit to its highest level in the past four 

centuries, in a process acknowledged to be the fastest rise in a thousand years.

2. Wildlife at Risk

Rising temperatures are changing weather and vegetation patterns across the world, forcing several 

animal species to migrate to new, cooler areas in order to survive. The rapid nature of climate change 

is likely to exceed the ability of many species to migrate or adjust to the threat. In the tropics, for 

example, increased sea temperatures are causing coral reefs to “bleach”, as the heat kills colourful 

algae that are critical to coral health and survival. Also, due to melting ice in the arctic region, polar 

bears may become extinct in the next 100 years should global warm temperatures continue at the 

current rate (Bradford, 2014).

3. Increased Risk of drought, fire and Floods

Climate change is fueling floods, fires and droughts, which have become more frequent and severe 

and widespread. Indications are climate change is intensifying the circulation of water on, above and 

below the surface of the earth, causing drought and floods. Higher temperatures increase the amount 

of moisture that evaporates from land and water, leading to drought in many areas. Lands affected by 

drought are more vulnerable to flooding.

4. More heat related illness and diseases

Climate change is accompanied by higher health risks, particularly to the world's vulnerable 

communities. As temperatures rise, so do the risks of heart related illness or even death for the most 

vulnerable human populations. In addition to heat-related diseases, climate change increases the 

spread of infectious diseases, as warmer temperatures allow disease vectors to survive in areas 

where they were once thwarted by local weather (IPCC, 2007).

5. Changing landscapes

Changing temperatures are causing vegetation shifts and accompanied by conservation challenges. 

Rising temperatures and changing patterns of rain and snow are forcing trees and planets around the 

world to move toward Polar Regions and up mountain scopes. These shifts undermine conservation 

efforts in communities around the world, with the potential to temporarily or permanently change 

the face of conservancy reserves, including national parks (Public Agenda, 2015).

6. Rising seas, high sea levels

Sea level rise, fueled by climate change, could displace tens of millions of people around the world. 

As the earth hearts up, it fuels a rise in sea levels, in a development where warmer water takes up 

more room than colder water, a process known as thermal expansion. Melting glaciers also 
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compound the challenges, dumping even more fresh water into the oceans. Indeed, sea levels have 

risen between four and eight inches in the past 100 years and current projections suggest that sea 

levels could continue to rise between 4 inches and 36 inches over the next 100 years, subjecting low 

lying coastal areas to become vulnerable to flooding and erosion (FHA, 2009).

7. Stronger Storms and Hurricanes

Climate change fuels storms, hurricanes and tropical storms and cyclones to become even more 

frequent and intense. Scientific research reveals that climate change will trigger more weather 

events that last longer, unleashing stronger winds and causing heavy damages to coastal ecosystems 

and communities. At the same time, other factors, including rising sea levels, disappearing wetlands 

and increased coastal development threaten to intensify the damage caused by hurricanes and 

tropical storms.

8. Economic losses

Climate is affecting businesses and economies around the world. Globally, more explosive weather 

events, driven by hurricanes and downpours, could cause billions of dollars in damage to property 

and infrastructure. In addition, declining crop yields attributed to prolonged drought and high 

temperatures, particularly in Africa, could put millions at the risk of starvation.

2.0  THE STATE OF CLIMATE CHANGE IN AFRICA

2.1  The Challenges of Climate Change in Africa

Africa has emerged as one the most vulnerable regions to climate change and climate vulnerability, 

exacerbated by the interaction of 'multiple stresses', which occur at various levels, as well as its low 

adaptive capacity (IPCC, 2007).

In Africa, as well as other developing regions of the world, climate change has emerged as a threat to 

economic growth, with grave implications for natural systems and resources, long-term prosperity, 

as well as the survival of already vulnerable populations. Indeed, Africa's human existence and 

development are under threat from the adverse impact of climate change – Its populations, 

ecosystems and rich biodiversity will all be victims of global change (Hunt and Watkins, 2011).

Africa is highly vulnerable to the various manifestations of climate change, some of which are 

indicated below:

§ Water resources often pose difficulties, especially in the trans-boundary context, where there 

is a potential for conflict and a need for regional coordination in water management;

§ Food security at risk from declines in agricultural production and uncertain climates;

§ Natural  resources productivity at risk and biodiversity that might be irreversibly lost; and

§ Exacerbation of desertification by changes in rainfall and intensified land use.
0The historical climate data for Africa reveals warming of approximately 0.7 C over most of the 

thcontinent during the 20  Century, a decree in rainfall over large portions of the Sahel, and an increase 

in rainfall in east central Africa. Also, data from IPCC indicate future warming across Africa, 
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0ranging from 0.2 C per decade (high scenario). The warming trend is greatest over the interior of 

semi-arid margins of the Sahel and central southern Africa (UNEP, 2007).

However, projected future changes in mean seasonal rainfall in Africa are less well defined. Under 

the low-warming scenario, few areas reveal trends that significantly exceed natural 30 years 

variability. Under intermediate warming scenarios, most models projects that by 2050, North Africa 

and the interior of Southern Africa will experience decreases during the growing season in parts of 

equatorial east Africa. Rainfall is predicated to increase in December- February and reduce in June 

–August; with a more rapid global warming scenario, large areas of Africa would experience 

changes in December-February or June-August rainfall that significantly exceed natural variability.

2.2 The Multiple Impacts of Climate change in Africa

Climate change is having a severe impact on Africa's economic, social and cultural development. 

Over the next 100 years, projections indicate changes in precipitation patterns, which are expected to 

be accompanied by a rise in sea levels and increased frequency of weather events (Desanker, 2002). 

The multiple impacts of climate change are discernible in the following contexts.

1. Biodiversity loss

Biodiversity is critical for Africa livelihoods, providing consumptive (food, fiber shelter, medicine, 

wildlife trade) and non-consumptive (ecosystem services and the economically important tourism 

industry). The impact of climate change on Africa's rich biodiversity will be compounded by 

climate-included alterations to agriculture, water supply and diseases.

2. Increasing risks to Agriculture

Most Africans rely on agriculture for livelihood, making the continent highly vulnerable to changes 

in climate variability, seasonal shifts and precipitation patterns. About 70% of the population derives 

their livelihoods from agricultural commodities. Also, one-third of the region's Gross Domestic 

Product (GDP) is generated by agriculture. The poorest members of society are those whose 

livelihoods are tied to agriculture.

3. Dwindling Glaciers and water Supply

The gradual disappearance of glaciers on Mount Kilimanjaro is a manifestation of global warming. 

An estimated 82% of the icecap that crowned the mountain when initially surveyed in 1912 has 

disappeared. At the same time, several rivers are drying up as a result of lost reservoir.

4. Increasing Incidence of Disease 

Climate change has critical health implications, particularly in Africa. Changes in rainfall affect the 

presence and absence of vector and water-borne pathogens. It is also expected that changes in 

temperature and precipitation will boost the population of diseases causing mosquitoes and result in 

increased malaria epidemics.

5. Human migration

Semi-arid regions of the Sahel, the Kalahari, and the Karoo have historically supported nomadic 

societies that migrate in response to annual and seasonal rainfall variations. Nomadic pastoral 
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systems are particularly able to adapt to extreme and fluctuation in climates provided they have 

sufficient scope for movement. However, the prolonged dry spells in the Sahel since the 1970s has 

demonstrated the vulnerability of such groups to climate change. Erratic rainfall and poor vegetation 

has fueled competition between farmers and pastoralists, often leading to conflict and increasing 

migration across natural borders.

3.0 RECOMMENDATIONS AND CONCLUSION 

3.1 Recommendations

The following recommendations are aimed at fostering climate-resilience policies in Africa to 

reverse the damage unleashed by the global climate Change. They are as follows:

§ Forge Funding Partnerships to confront Climate change: While Africa has contributed 

very little to global warming, the region has been subjected to a disproportionate impact of the 

scourge. Consequently, Africa needs to forge a global partnership to access necessary resources to 

develop and adapt to climate change.

§ Control Emissions associated with Industrial Activities:  A major source of carbon 

emission in Africa is associated with extractive industries, driven by multi-national investments.  

There is danger that emission levels could increase if not properly managed.  Therefore appropriate 

mechanisms should be adopted to control the scourge and avoid the export of emission through 

appropriate technologies.

§ Increase Participation of African Scholars in the IPCC:  The emergence of IPCC in the 

study and elaboration of climate change has become a dominant tool of the global approach to 

tackling the threat posed by the scourge.  However, African scholars and scientists are grossly under-

represented in the IPCC process.  This is a critical issue, as the IPCC assessment process reports are 

hugely important for the continent. 

§ Embrace Inclusive Approach to Tackle Climate Change:  There is need for a cross-

sectoral (water, agriculture, health, energy, transport, etc) approach to tackling climate change in 

Africa, given the multi-dimensional impacts of the scourge.  Policy makers need to take into account 

contributions from the private sector, civil society, researchers and other stakeholders in the design 

and implementation of adaptation policies.

§ Increase Weather and Climate Observation Networks:  Weather and climate observation 

networks are critical in climate mitigation and adaptation strategies.  Currently, the number of 

available networks across Africa is inadequate to create innovative platforms to bring scientific 

evidence to the attention of communities and practitioners. Concerted efforts are therefore required 

to increase weather and climate observation networks across the continent.
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3.2 CONCLUSION

 Climate change has emerged in recent times to become a dominant global development 

challenge that has tasked the ingenuity of policy makers around the world. Indications are that 

current global warming trends, which are responsible for climate change, are driven by human-

induced activities associated with increasing industrialization around the world.  While Africa has 

contributed minimally to global warming, the continent has emerged as a major victim of the scourge 

because of its lack of adaptive capability, as well as its relatively high level of impoverishment. This 

has rendered the region vulnerable to the multiple impacts of global climate change.  Reversing the 
stcourse of climate change in Africa is critical to the region's development prospects in the 21  century 

and beyond (AMCEN, 2011.
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Abstract

Using panel data, this paper explores the effects of openness to international trade and foreign 
direct investment (FDI) on economic growth. Fixed-effect and adjusted fixed- effect (regional-
effect) estimations yield results consistent with the hypothesis of conditional convergence. FDI has 
a significant positive impact on economic growth in all specifications. However, openness to trade 
does not seem to enhance growth in poor countries.  The empirical findings fail to substantiate the 
proposition that greater openness facilitates convergence to higher income levels. On the contrary, 
there is evidence that greater openness to international trade promotes economic growth primarily 
in higher-income African countries, implying that threshold effects may be crucial to the 
effectiveness of openness. Furthermore, the results from the adjusted fixed-effect estimation appear 
to validate the claim of convergence clubs within Africa.

Keywords: Africa, conditional convergence, convergence clubs, economic growth, globalization, 
openness, trade, panel estimation

1      Introduction

Dollar and Kraay's study of the relationship between growth and poverty reduction (2001) 
emphasizes two important findings.  First, it argues that contrary to the proposition that growth 
exacerbates income inequality, economic growth does benefit the poor (growth is pro poor). 
Second, the authors claim that openness to international trade  benefits  the  poor  as  much  as  it  
does  the  non-poor.  There have been  many interesting debates about these findings and the 
empirical research on the question of whether growth reduces or worsens income inequality 

1
remains inconclusive.

The present paper argues that, even if we were to accept the two major findings in Dollar and Kraay's 
study at face value, we still need to ponder the question as to whether openness to international trade 
(and globalization) benefits poor countries unconditionally. In particular, in Africa where economic 
growth figures are often dismal and cross-country income disparities are large, does increased 
openness to international trade and foreign capital benefit poor countries as much as it does non-
poor countries? The question is extremely pertinent and quite timely. For over a decade, African 
countries have been increasingly urged (sometimes coerced) to improve openness to international 
trade by reducing tariff and non-tariff barriers, and instituting an array of other liberalization 
programmes. Yet, after several years of policy changes and attempts to integrate in world markets, 
many countries are still showing meagre progress. During the same time span, East Asian 
economies have produced high growth rates, allegedly as a result of their greater openness to 
international trade.

While it is widely upheld that increased openness to international trade and foreign capital promotes 
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economic growth, there are plausible arguments to support the proposition that the benefits may 
require threshold levels of income and human capital. Poor countries may not be able to compete 
against multinational firms (from wealthy nations) in world markets. Moreover, poor countries 
must compete with non-poor developing (emerging) countries to attract foreign direct investment 
(FDI). Thus, while a poor country abolishes import duties and other barriers to trade, it might find 
itself unable to export its manufactures. Similarly, a poor country with low levels of human capital 
will find it difficult to attract FDI. The country may wind up, at least in the early years of 
liberalization, with high openness to imports but very low inward FDI and exports.

The purpose of this paper is to explore the linkages between economic growth and globalization in 
Africa (including North Africa). We do not delve into the debate of whether high economic growth 
is desirable or structurally disruptive as argued by the pioneers of development economics (Clark 
1940; Chenery and Syrquin 1986; and Syrquin 1988). Rather, we assume that high economic 
growth is a desirable outcome and proceed to explain why some (most) African countries have been 
incapable of achieving high growth rates. The study follows the spirit of research in Mankiw  et al. 
(1992), in that it tests for conditional convergence by including human capital and other variables 
susceptible of affecting income convergence. The bulk of the literature on economic growth, trade 
openness, and the issue of convergence is based on cross- country data. Among the few exceptions 
are the studies by Islam (1995), Savvides (1995), and McCoskey (2002). This research builds on the 
work of Savvides (1995), which is the only existing study that has focused on these issues using 
panel data from all Africa. The present paper contributes at least two innovations. First, while the 
time period studied in Savvides (1995) is 1960-87, we cover the period 1980-99. The 1990s, in 
particular, involved many economic and policy reforms in Africa. Thus, including the 1990s helps 
to capture the extent of openness to international trade (and globalization) better than the 1960s or 
1970s. Second, while rooted in the same econometric theory on panel-data estimation, the 
methodology employed introduces an improvement to the fixed-effect model used in Savvides. In 
addition to the fixed-effect model, a panel estimation technique suggested in Caselli and Coleman 
(2001) is also used. This model combines both random—and fixed-effect features to remedy the 
large loss in degrees of freedom associated with the standard fixed-effect estimation.

The remainder  of  the  paper  is  organized  as  follows.  Section  2  provides  a  brief discussion of 
the determinants of economic growth and the links between growth and globalization.  Section  3  
analyses  selected  economic  indicators  and  outlines  some stylized features related to economic 
growth and openness in Africa. In section 4, data and methodology issues are tackled. Section 5 
presents the empirical estimation and discusses the results. The final section contains concluding 
comments and suggestions for future research.

2      Globalization, openness and economic growth
2.1   On the determinants of economic growth
Country data indicate that there are wide cross-country disparities in economic growth. 
Understanding the determinants of growth is an important step towards explaining this 
heterogeneity. The investigation of the major sources of economic growth can be conducted in a 
number of ways and at different levels. As discussed in Scott (1993), the early models focused on 
examining the effects of the main inputs (labour and capital) and, subsequently, the impact of 
technology. Then, the growth of inputs itself was examined.  Research  began  to  focus  on  the  
determinants  of  changes  in  capital  and labour,  and  the  behaviour  of  input  productivity.  
Policy variables  began  to  be incorporated in empirical models. At a third level (current stage of 
economic growth literature), institutions began to be included in growth models in order to 
investigate why some policies are effective in certain countries but fail to produce the expected 
results in other countries.
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Since the 1980s substantial research was carried out to try to tackle the question of what explains 
growth. Traditional models have tried to link economic growth—where the rate of  increase  of  real  
gross  domestic  product  (GDP)  is  often  used  as  a  measure  of economic  growth—to  capital  
accumulation.  More recent line  of  research  (Feldstein 1974, Kormendi and Meguire 1985, Ram 
1986, Barro 1990, and Rebelo 1991) has focused on the link between economic growth and other 
variables, such as government size and policies. For instance, Rebelo (1991) tries to explain the 
differences in growth rates by the differences in government policies across countries. His main 
conclusion argues that countries with high income tax rates and poor property rights enforcement 
have lower growth  rates.  Ram  (1986)  argues  that  there  are  positive  effects  of government  
size—proxied  by  the  share  of  government  consumption  in  GDP—on growth. On the other 
hand, Barro (1990) finds an inverse relationship between the rate of economic growth and the share 
of government consumption. There are also models that have incorporated geography and 

 
institutions. To account for the potential effect of geography on economic growth, some studieshave 
included measures such as land area, climate, distance from the equator, and whether the country is 
landlocked. Ramirez and  Loboguerrero  (2002)  used  spatial  econometrics  to  test  whether  a  
country's economic growth is influenced by the economic growth of its neighbours. When using 
levels of income rather than growth rates, the authors find empirical evidence of spatial dependence.

Several other authors emphasize the degree of openness of the economy to international trade. For 
instance, using an endogenous growth framework, Dollar (1992) studies the effect  of  outward  
orientation.  He  investigates  sources  of  growth  in  95  developing nations over the period 1976-
85 and reports that, while per capita income for this period grew at an annual average of 3.4 per cent 
for 16 Asian countries, it fell at a rate of 0.4 per cent in Africa and 0.3 per cent in Latin America. 
Dollar's conclusions emphasize that  Asian  developing  economies  were  more  outward  oriented  
than  African  and Latin  American  countries.  Numerous  studies  (Balassa  1978;  Tyler  1981;  
Bhagwati 1988; Quah and Rauch 1990; and Edwards 1993) have examined the link between import 
and export shares in GDP, and economic growth. Other research explored the relationship between 
human capital accumulation and GDP growth (Barro 1991; and Mankiw et al. 1992). It is worth 
emphasizing that the contribution of endogenous- growth models to the literature on economic 
growth is very significant. Endogenous growth specifications allowed researchers to examine the 
effects of policy variables and human capital, and to articulate the hypothesis of conditional income 
convergence. This helped to resolve some puzzling results derived from traditional Solow growth 
models.

In view of the large number of regressors that have been used in growth equations and the explosion 
of studies on economic growth, a more recent line of research with focus on  testing  the  robustness  
of  different  results  has  enhanced  the  empirical  growth literature. Using extreme-bounds 

 
analysis, Levine and Renelt (1992) show that the only correlations that were significant in growth 
equations were the ones between the share of investment in GDP and growth, and between the ratio 
of international trade to GDP and investment share. Similarly, Florax et al. (2002) used meta-
analysis and response- surface analysis to assess the robustness of the estimates in the empirical 
growth literature. The authors analysed the significance and magnitude of the estimated coefficients, 
and the sign variability in the empirical growth regressions. They reported that, of the 61 variables 
used in the regressions, only three variables –years of openness, equipment and non-equipment 
investment, and human capital—were robust. Another strand of the literature focused on explaining 
why developing countries stagnated during the last two decades of the twentieth century; what has 
been referred to as the 'lost decades' (Easterly 2001).

2.2   Globalization and economic growth
It is evident from the literature that many scholars and policymakers are convinced that 
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globalization—represented mainly by openness to international trade and FDI—serves as an 
'expressway' for the engine of growth (Dollar 2001; Martin 2001; World Bank 2002; and 

 
Nunnenkamp 2002).Yet, although endogenous growth models tend to yield specific predictions on 
the impact of trade, it is not obvious which policy instruments would ensure the kind of integration 
capable of leading to growth-promoting linkages. Consequently, a new strand of the literature began 
to tackle these issues. Dani Rodrik's highly  pertinent  work  emphasizes  specific  aspects  of  
globalization  that  have  been ignored in the literature. In particular, Rodrik (1997 and 2002) 
emphasizes policies and institutions as major determinants of a successful integration in the global 
economy.

As argued in Pritchett (1994), measuring outward orientation, is not a straightforward undertaking. 
If one takes, for instance, the magnitude of inward FDI—a widely used proxy for globalization—it is 
not evident what effects increased FDI has on resource depletion (if it is mainly for raw material 
sectors); an issue quite relevant in many African   nations   (Winter-Nelson   1995).   Consequently,   
the   impact   on   long-term economic growth may be ambiguous. Openness to international trade is 
the other major indicator of whether an economy is globalizing. As argued in the literature, the 
sharing of ideas plays a key part in the relationship between trade (globalization) and economic 
growth. For example, new growth theory emphasizes the role of increasing returns from new 
knowledge (Rivera-Batiz and Romer 1991). However, it is not possible to obtain an adequate 
measure of idea-sharing resulting from international trade in the group of countries under study.

In its simplest representation, the openness indicator is defined as the ratio of the sum of imports and 
exports to GDP. The ratio rises as a result of increases in imports and/or exports.   Suppose   a   
country   increases   exports   of   state-owned   natural   resources (assuming there is no adverse 
effect on the price) and its government uses the revenues to sustain its current consumption 
expenditure or, as in some African countries, military expenditures. In this case, what would the 
effect on long-term economic growth be? A somewhat better measure of integration in the world 
economy may be the share of manufacturing in merchandise export. This indicator can capture the 
ability of an economy to deliver products to world markets. The role of export composition is 
important  in  growth  models  focusing  on  the  impact  of  openness  (see  for  example Balassa 
1985; and Fosu 1990, 1996 and 2000). It is argued in these studies that, while exports have a positive 
effect on long-term growth, the manufacturing share could be the key determinant of this 
relationship. Unfortunately, data on the share of manufacturing in total merchandise exports in 
Africa, for the period 1980-99, are rather scant. Interestingly, there are more data points both on a 
cross-country and time series basis, in the 1970s and early 1980s than there were in post 1982-83. 
Only 5 countries (Algeria, Egypt, Mauritius, Morocco, and Tunisia) have consistent time series data 
from 1980 to 1999 (1997 for Morocco). Most other countries have large gaps in the series or no data 
since the mid-1980s.
Some authors have examined a set of trade openness measures and their correlation with each  other  
and  with  economic  growth.  For  example,  Harrison  (1996)  looked  at  a number of openness 
indicators that turned out to have a positive 'association' with economic growth while they had weak 
correlation with each other. Furthermore, a VAR specification  in  Harrison's  paper  produces  
evidence  in  support  of  bi-directional causality between openness (trade share) and economic 
growth. The role of human capital has been emphasized in many studies. Growth-promoting 
outward orientation may require high levels of human capital. Feenstra (1996) raises an interesting 
issue in this regard. He points out that in the absence of a simultaneous international diffusion of 
knowledge with the growth in international trade, we will witness divergence, not convergence—as  
implied  by  most  endogenous  growth  models—of  growth  rates.  A major  corollary  of  this  
proposition  is  that  the  gap  between  countries  where  human capital is so low that they may not be 
able to use knowledge-based products and those with high knowledge diffusion (non-poor 
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countries) will widen.

3      A review of recent economic performance in Africa
Table 1 displays per capital income in selected countries and regions. In 1985, the ratio of per capita 
income in the richest developed countries (high-income OECD countries) to income in China was 
24 to 1. In 1995 the ratio was brought down to 8.7. During the period  1985-2005,  China's  income  
increased  almost  10  folds,  while  in  high-income countries per capita income increased 3.5 times. 
On the one hand, Sub-Saharan Africa's income in 2005 was less than double its level in 1985, leading 
to a widening in the gap vis-à-vis industrial countries. In fact, this gap rose significantly (almost 
doubled) in the 20 years since 1985. The unconditional convergence hypothesis does not find 
support when the sample includes countries at different levels of development. However, some 
empirical growth models (for example, Mankiw et.  al.,  1992)  suggest  that,  once  we control for 
certain country features, convergence holds (conditional convergence). Another line of empirical 
research has examined the proposition of convergence clubs (Ben-David 1996; Quah 1997 and 
1999; and McCoskey 2002). These two forms of convergence (conditional and club convergence) 
can be informally gauged by verifying whether  incomes  in  the  poorest  countries  are  catching  up  
with  the  high  per capita incomes in Africa (Table 2.a). In 1985, the highest per capita income (PPP 
values) was US$ 4,593.20 (in South Africa) and the lowest income was US$ 231.78 (in Malawi).

Twenty years later, Malawi's per capita income rose to US$ 545.83 (the second lowest in Africa) 
while South Africa's income increased to US$ 8,631.20. While the ratio of South Africa's income to 
the per capita income in Malawi has declined from 20 to 16, the closing of the gap is occurring very 
slowly. At this rate, it will take Malawi a century in order to reach South Africa's current per capita 

 
income. When we examine the changes in per capita incomes in Africa over the period 1985-2005,
we note the following.  In 2005  there  are  eight  countries  with  per capita   income  exceeding US$ 
4,000 (South Africa, Mauritius, Gabon, Botswana, Namibia, Tunisia, Algeria and Swaziland). All, 
but Botswana, were among the top seven countries with income exceeding US$ 1,400 per inhabitant 
in 2005. This group also includes four countries with per capita income in 2005 in excess of US$ 
2,000 but less tha n US$ 4,000. The group with the lowest per capita incomes defined as less than 
US$ 1,000 includes 18 countries. Most countries have remained within their 1985 income group. 
Thus, there is no inter-group movement between the high-income group and the low-income group. 
The middle-income group contains countries with per capita income in 2005 between US$ 1,000 
and US$ 2,000.  There  were  only  two  inter-movements  between  the middle-income  and  the  
high-income  group.  Botswana experienced  an  impressive income growth (750 per cent); while 
Egypt's per capita income more than quadrupled. These changes have allowed both countries to 
move to the higher income group. If convergence  within  Africa  were  taking  place  we  would  
have  seen  more  countries ascend from this level of income to the higher one.

The ratio of average per capita income in 2005 to income in 1985 was highest in the high-income 
group; 2.48 versus 1.70 for the low-income group and 1.99 for the middle- income group. This fact 
seems to be consistent with the proposition of convergence clubs. Most studies consider Sub-
Saharan Africa as a homogenous region or a 'club', and hence, expect some type of income 
convergence among Sub-Saharan African countries. One exception is McCoskey (2002) who 
explores the idea of convergence clubs within Africa. The foregoing discussion was based mainly on 
a description of observed changes in per capita income over a twenty-year period. Yet, the data 
appear to support McCoskey's conclusions.

3.1   Some stylized features about openness and growth in Africa
First, the bulk of the literature maintains that countries which undertake measures to liberalize  their  
trade  and  abolish  impediments  to  inward  FDI  grow  faster.  Let  us consider the period of 2000-
2004 (Table 3.a). During this time span there were thirteen countries with average rates of GDP 
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growth greater than 3 per cent. In the top half of Table 3.a, we place these countries in a group called 
'group of relatively high economic growth' (columns 1 and 2), then we put information on the 
thirteen countries with the highest openness index and highest FDI-to-GDP ratio in columns 7-10. 
We note that ten countries  in  the  first  column  are  also  among  the  top  thirteen  in  column  7 
and/or column 9. In other words, they were among the thirteen countries with highest openness 
index and/or highest FDI ratio.

Second, we argue that countries that have low openness to trade and/or insignificant inward FDI 
achieve lower economic growth. The data reported in the second (lower) half of Table 3.a indicate 
that, of the fifteen countries that had negative or very low (less that 0.5 per cent) growth, eleven were 
also included among the countries with the lowest openness index and/or lowest inward FDI ratio. In 
fact, five countries (Burundi, Central African Republic, Cameroon, Niger and the Democratic 
Republic of Congo) were in both  columns;  7  and  9.  However,  Sierra  Leone,  Angola,  Togo  and  
Zambia  are  in column 1 but not in columns 7 or 9.

Third, some studies have argued that higher openness allows faster convergence; in the sense  that  
more  open  low-income  countries  grow  faster  than  closed  low-income countries (Sachs and 
Warner 1997b). In contrast to this view, we argue that there might be a threshold effect. In the case of 
Africa, particularly in poor countries with high illiteracy rates, the effects from higher integration in 
world markets may be insignificant or negative, at least in the short run. Thus, we postulate that 
globalization may be good but only for those countries that are not among the poorest group. This 
implies that countries which are quite open to international trade and foreign capital, and also have 
relatively high per capita income (we may view income as a proxy for human capital) grow faster. 
Columns 3-6 of Table 3.a display information on per capita income in 1985 (initial income) and in 
1990. The top half of Table 3.a shows that eight countries that are in column 7 and/or column 9, are 
excluded from the high-growth group. Three of these countries have negative growth (the Republic 
of Congo, Angola, and Zambia). Gabon and Angola are both in the high-income group. However, in 
1990-94 Gabon had divestment equal to 0.5 per cent of its GDP, while Angola was in a state of civil 
war (post-election war of 1992-95).

In sum, if a country is not poor, is quite open to international trade and/or receives reasonable 
amounts of FDI, then it will potentially achieve stronger growth. Provided the country is not in war. 
Obviously, the opposite does not necessarily hold true. Poor countries can also achieve high 
economic growth if there are other ingredients, other than trade openness and FDI. This framework 
does not take into account aid and borrowing. Uganda, for example, received average aid amounts 
equivalent to 20.13 per cent of its gross national income (GNI) in 2000-2004 (Table 2.b). This may 
help to explain the impressive growth rates in Uganda during this period. Benin and Guinea-Bissau 
(also included in the high-growth group) received, in 2000-2004, aid equivalent to 15.55 per cent of 
GNI and 54.16 per cent of GNI, respectively. Similarly, Guinea received aid in excess of 10 per cent 
of its GNI. All other countries, that are both in the high-growth and the high openness group received 
amounts of aid lower than 10 per cent of their respective GNI.

Greater integration of world economies implies higher competition in international as well as 
domestic markets. This may suggest that globalization could change the linkages between openness 
and economic growth. In other words, as globalization intensifies, to be able to grow at the same 
rates as before, countries may need to be more open to international trade and/or attract higher 
amounts of foreign capital. Table 3.b displays the same variables shown in Table 3.a, but covers the 
period 2005-2009. First, we note that the highest openness index has increased from approximately 
163 to 185, with Swaziland retaining the lead. The lowest index also increased from about 22 to 28. 
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The increase in the highest index was 13.5 per cent, while the increase in the lowest index was 
approximately twice as much (27.3 per cent). In both periods there are six countries with an index in 
excess of 100. Similarly, the highest level of FDI as a per cent of GDP increased from 7 per cent to 
about 13 per cent. The figures in Table 3.b indicate that, during 2004-2009, fifteen African nations 
achieved an average growth rate of at least 5 per cent  (Botswana  achieved  4.8  per  cent  but  is  
also  included  in  the  group).  Rwanda achieved the highest growth in the group. This country 
received an average amount of aid equivalent to 27.36 per cent of its GNI in 2005-2009. In fact, the 
only countries in the high-income group that received negligible amounts of aid (less than 3 per cent 
of GNI) were Botswana, Egypt, Mauritius, and Tunisia. All other countries received amounts of aid 
in excess of 10 per cent of GNI. We should also point out that among the top five most open 
countries, four countries had less than two million inhabitants in 1999. Likewise,  among  the  top  
five  nations  with  high  per capita  income  (greater  than US$ 5,000), four had less than two million 
inhabitants.

In  both  periods,  there  is  no  country  that  is  open  to  trade  and  foreign  capital,  and relatively 
high income, included in the negative-growth group, except for Angola in 2000-2004.  The  
foregoing  analysis  suggests  that,  in  order  to  benefit  from  increased openness, a country needs 
to have a threshold level of income. In fact, income may be transmitting the influence of education or 
other indicators of human capital. In the next section we develop an econometric model to formally 
test these propositions.

4      Variable selection, data and methodology
This  paper  uses  panel-data  to  try  to  examine  the  effects  of  several  variables  on economic  
growth.  Most  of  these  variables  are  either  indicators  of  the  extent  of integration in world 
markets or tend to be influenced by globalization. For the most part, the correlation among the 
explanatory variables is rather weak. The set of explanatory variables includes trade shares, FDI, 
expenditure on education (per cent of GDP), illiteracy   rates,   economic   freedom,   property   
rights,   and   financial   development indicators. We also include initial per capita income to assess 
the empirical validity of the convergence hypothesis (conditional income convergence). Appendix A 
provides a detailed description of the data and variable definition.

FDI and trade shares are commonly used as indicators of globalization. In general, countries that are 
integrated in the world economy tend to have high FDI ratios and significant openness to 
international trade (when we control for country size). Recent empirical research that has examined 
the links between openness to international trade and economic growth has employed a variety of 
openness indicators (Sachs and Warner 1995; Savvides 1995; Edwards 1993; and Harrison 1996). 
The present paper uses, as a measure of openness, the ratio of export and import to GDP. There are 
two justifications for the choice of this measure. First, this indicator is, implicitly or explicitly, 
included in most studies. Second, one needs to decide whether the emphasis should be on policies or 
outcomes. The openness indicators developed by Sachs and Warner (1995) are based mainly on 
policies. However, liberalization policies alone may not lead to greater integration if the country has 
other negative (not policy-related) features that make it unattractive to foreign investors and 
markets.

The ratio of FDI to GDP is used as a measure of integration in world markets. Inward FDI can be a 
vital source of capital, but more importantly, it can provide the host country with access to advanced 
technology. The impact of FDI on economic growth in the host economy has been examined in 
numerous studies. Several researchers have emphasized the role of human capital in determining the 
magnitude of this impact. For example, Borensztein  et al. (1998) show that FDI does enhance 
growth but human capital is crucial in this relationship. Fosu (1990 and 2000) demonstrates that the 
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share of  manufacturing  in  merchandise  exports  is  what  matters  for  economic  growth. 
However, due to the lack of data (as explained earlier) on this variable, the model includes the share 
of manufacturing in GDP (value added) as a proxy for the share of manufacturing in exports.

Globalization has also been associated with improved financial development. We use two indicators 
of financial development; the ratio of broad money to GDP (commonly used as a measure of 
financial deepening) and credit to the private sector. The effect of financial development on 
economic growth was documented in Bencivenga and Smith (1991) Levine and Zervos (1993), 
King and Levine (1993), Levine et al. (2000), and Benhabib and Spiegel (2000). Several other 
studies (Edwards 1992; Harrison 1996; Levin and Raut 1997; and Ben-David 1997) have 
emphasized the role of human capital in the effectiveness of trade openness. It has been posited in the 
literature that human capital  facilitates  the  diffusion  of  imported  technologies  and  thus  helps  
to  make openness more effective in promoting economic growth. However, some studies have 
failed to find empirical evidence to support this claim. For example, Harrison (1996) did not find 
support for the effect of human capital on the effectiveness of openness. In the present paper, 
expenditure on education as a percentage of GDP, and illiteracy rates are used as indicators of the 
stock of human capital.

Recent  empirical  literature  also  underscores  the  role  of  institutions  in  promoting economic 
growth and development, particularly in this new era of globalization (Acemoglu et al. 2001a; and 
Rodrik 2002). This study uses two proxies for institutions; economic freedom and property rights 
(Gwartney  et al. 2001). It is worth noting that property rights and economic freedom can be 
determinants, as well as outcomes of economic growth and greater openness to the rest of the world.

Finally, to test the hypothesis of conditional convergence, initial income is also included in  the  
model.  The  unconditional  convergence  hypothesis  (traditional  neoclassical models) implies that 
countries with low ratios of capital to labour tend to grow at higher rates (diminishing marginal 
returns). However, Barro's seminal work (1991) shows that poor countries, indeed, grow faster if 
they were endowed with high levels of human capital (proxied by secondary and primary school 
enrolment). This type of convergence has been termed in the literature as 'conditional convergence'.

It is worth pointing out that some variables, including fertility, life expectancy and information and  
communication  technology  (ICT),  have  been  justifiably  left  out. Fertility and life expectancy 
are often used as proxies for human capital in developing countries. The empirical models in this 
study exclude these variables due to their particularly high correlation with initial income and other 
proxies for human capital. On the other hand, ICT is considered to be a major indicator of 
globalization and was found to have a strong effect on economic growth. However, consistent data 
on ICT indicators were not available for most African countries in the 1980s. Furthermore, ICT can 
also be influenced by openness to international trade and economic growth (see for example, 
Baliamoune 2002; and Kiiski and Pohjola 2002). In addition, investment ratio is not included as an 
explanatory variable for two reasons. Firstly, the investment ratio is highly correlated with FDI ratio 
and, in many cases, with initial income. Secondly, this is consistent with the approach in Sachs and 
Warner (1997b), as their study did not incorporate the investment ratio.

Table 4 displays economic and social development indicators (10-year averages) for the last three 
decades of the twentieth century. While the means, in general, have improved over   time,   the   
standard   deviation   for   most   indicators   has   increased.   Financial development indicators 
improved significantly in the 1990s relative to the 1970s. However, the disparities among countries 
are substantial. Some indicators have changed only slightly during these three decades. The changes 
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in government expenditure, the share  of  the  industrial  sector  and  gross  fixed  capital  formation  
were  negligible. Similarly, expenditure on education as a percentage of GDP and female's 
participation in the labour market remained almost at the same level. Furthermore, while there was a 
noticeable increase in the share of imports, the change in the share of export was insignificant. It is 
also useful to examine the share of manufacturing in merchandise exports. The data reported in Table 
4 indicate that this share has increased over time from about 10 per cent to 21 per cent. Again, the 
variation across countries is quite large.

These comments imply that, when we look at the group of African countries in general, we often 
observe stagnation. Yet, the magnitude of the variability measures suggests that there are large cross-
country disparities. Therefore, any attempt to study the effects of integration in world markets on 
economic growth must take country effects into account. Panel estimation using fixed-effect models 
is consistent with this view.

We first use a standard fixed-effect model, then we use the transformation suggested in Caselli and 
Coleman (2002) in order to avoid the large loss in the degree of freedom caused by the estimation of 
the separate (N-1) country effects. Caselli and Coleman's version of the fixed-effect model does, in 
fact, allow one to test the proposition of convergence clubs, which has been examined in Quah (1997 
and 1999) and McCoskey (2002).

The basic fixed-effect equation is as follows:

y = α  + βX  + it i it it

where a is the individual (country) effect. The fixed-effect estimation treats  a as a country specific i  i  

intercept. This is in contrast to the random-effect model which views a as a country specific i 
 disturbance.The vector X includes the explanatory variables introduced earlier.

5      Empirical results
Table 5 reports the results from the estimation of the standard fixed-effect model. Economic  growth  
is  measured  as  the  average  growth  rate  in  a  five-year  period beginning  in  1990  and  ending  
in  2009.  This  yields  four  periods  of  equal  length. Equations (1)-(3) use income at the beginning 
of the period. This specification follows Islam (1995) and Savvides (1995), and is fairly common in 
the long-term growth literature using panel data. We have also estimated an equation using per capita 
income in 1985 as initial income. The results of this estimation are shown in column (4). It is 
important to note that the inclusion of 1985-income introduces some inconsistency, as the time span 
between the year of initial income and each of the four periods is no longer constant. As discussed 
earlier, the use of initial income allows testing for convergence in Africa. The coefficient on the 
variable 'initial income' is negative and significant  at  the  1-per  cent  level  (or  lower)  in  all  
equations  using  'income  in  the beginning of the period' as initial income. This coefficient is 
significant at the 5-per cent level in the equation using per capita income in 1985.

Regarding the effect of globalization measures, we note that the estimates in all four equations 
indicate that the coefficient on FDI is positive and significant. The results suggest that increases in 
inward FDI relative to GDP enhance economic growth. On the other hand, openness to international 
trade has a negative coefficient, implying that increased openness may subject countries to adverse 
effects. While we would expect openness to enhance economic growth through market linkages 
(export sector) and improved firm productivity and competitiveness, an argument in support of a 
negative relationship can easily be made. As explained earlier, a poor country that abolishes import  
duties  and  other  barriers  to  trade  may  find  itself  unable  to  export  its manufactures or benefit 
from advanced technology if its human capital and/or physical capital  stocks  are  too  low.  In  
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some  cases,  the  competition  effect  resulting  from increased inflow of FDI may be stronger than 
the technology effect (domestic firms access to imported advanced foreign technologies), causing a 
decline in the productivity and/or output in the domestic sector. Additionally, international 
macroeconomic shocks tend to affect small open economies more intensely than they do closed 
economies. The finding of a negative influence of openness on economic growth is in contrast with 
most findings in the literature. However, this finding also suggests that openness may require other 
ingredients in order to become growth enhancing. Equations (2)-(4) include a term that reflects 
interaction between openness and initial income. The inclusion of this term tests the proposition that 
open economies converge faster to steady-state income (Sachs and Warner 1997b). The present 
empirical evidence does not lend support to this hypothesis. The positive coefficient on the 
interaction term implies greater openness alone does not allow countries with lower initial income to 
grow faster. Sachs and Warner (1997b) find support for the hypothesis that greater openness 
accelerates convergence in a cross-sectional study that measured openness by the number of years 

  countries  were  open. In  contrast,  the  current  findings  imply  that  countries  with relatively high 
income tend to benefit most from openness. This is a plausible result, given the intense global 
competition that developing countries face. Moreover, income may be transmitting the effect of the 
stock of human capital (not just education or literacy rates) as the latter tends to be highly correlated 
with the former. The stock of human capital, however, may not always be readily measurable.

The results displayed in Table 5 also indicate that there is empirical evidence in support of 
conditional convergence to a steady-state income. This contrasts with the findings in Sachs  and  
Warner  (1995)  where  the  authors  show  that  there  is  no  evidence  of convergence in the entire 
sample. Perhaps, the hypothesis did not appear to be valid because heterogeneity in the large sample 
was too great. It is worth noting that the difference in the present result concerning the interaction 
between openness and initial income and the finding in Sachs and Warner (1995) could be due to the 
difference in the definition of openness.

There is no econometric evidence in favour of a strong positive relationship between expenditure on 
education (relative to GDP) and economic growth. This is hardly unexpected for the group of 
countries under study, as the efficiency of education expenditures is often low. On the other hand, 
improved literacy or reduced illiteracy (the model uses illiteracy rates) seem to enhance economic 
growth as shown by the result associated with equation (1). However, when we differentiate between 
female and male illiteracy, female illiteracy has a positive coefficient. This is consistent with some 
findings in the literature using other proxies of education (Barro and Lee 1994; Barro 1996).

Greater integration of developing countries in world markets tends to be associated with a higher 
share of manufacturing (this variable could also proxy for the share of manufacturing   in   
merchandise   exports),   hence   the   inclusion   of   the   variable 'manufacturing' in equations (3) 
and (4). The coefficient associated with this variable is positive in both equations and significant at 
the 10-per cent level lower.

The variables economic freedom and property rights are proxies for the institutional environment. 
The empirical results indicate that both variables are significant and have a positive influence on 
economic growth. This is hardly surprising, given the findings reported  in  the  empirical  literature  
(see,  for  example,  Sachs  and  Warner  1995  and 1997b).

Finally, the coefficients on the indicators of financial development provide mixed evidence. 
Financial deepening measured as the ratio of broad money to GDP enhances economic  growth,  
whereas  credit  to  the  private  sector  appears  to  have  a  negative impact. Perhaps this can be 
explained by the fact that many banks in Africa, in most of the 1980s and early 1990s, were state-
owned and did issue high levels of bad loans.
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While the fixed-effect model is consistent, it is nonetheless less efficient relative to the random-
effect model. Johnston and Dinardo (1997: 403) argue that 'many researchers find a precisely 
estimated fixed-effects estimate more persuasive than a precisely estimated random-effects 

10 
estimate'. Although Hausman's tests (not shown) for each equation are in favour of the fixed-effect 
specification, the large loss in degrees of freedom  constitutes  a  serious  concern.  The  fixed-effect  
model  estimates  country dummies (N-1 parameters) which imposes a significant loss in the 
degrees of freedom and may cause high multicollinearity (Baltagi 2001: 13). Caselli and Coleman 
(2001) propose an approach that combines features from the fixed-effect and the random-effect 
estimations. The authors include fixed region effects in the form of dummy variables for specific 
regions and consider the residual country effect as random. This adjustment enhances the efficiency 
of the fixed-effect estimates.

Table 6 displays the results of the estimation from Caselli and Coleman's specification. The 
econometric results are in general consistent with those reported in Table 5 (fixed- effect  estimates).  
The  regions  were  defined  in  terms  of  their  proximity  to  Europe, implying that region 1 
includes North Africa with the most southern region of Africa being region 5. The estimated 
coefficients of regional dummy variables are not shown but, for the most part, are significant. In 
general, the results confirm the findings from the standard fixed-effect estimation.

Several studies (Edwards 1992; Harrison 1996; Levin and Raut 1997) have emphasized the  role  of  
human  capital  in  making  trade  openness  affect  growth.  For  example, Harrison (1996) tested 
for this effect through use of a variable reflecting interaction between  openness  and  school  
enrolment  but  obtained  ambiguous  and  insignificant results. Equation (3) includes a term, 
representing the interaction between FDI and adult illiteracy rates (a proxy for the state of human 
capital). Surprisingly, the coefficient is positive, implying that inward FDI is positively correlated 
with illiteracy. One plausible explanation may stem from the fact that in many developing countries 
FDI tends to target industries that use non-skilled cheap labour. Alternatively, the finding may reflect 
poor measurement of literacy (or illiteracy) rates.

6      Concluding comments
This paper has examined the effects of two major indicators globalization on economic growth in 
Africa. To test different hypotheses, the study has employed panel data and fixed-effect  estimation,  
as  well  as  an  adjusted  fixed-effect  specification  that  was proposed in Caselli and Coleman 
(2001). In general, the estimation yields results consistent with the conditional income convergence 
(Mankiw et al. 1992) and the conditional effectiveness of openness to international trade. 
Furthermore, the empirical evidence from the adjusted fixed-effect estimation is in support of the 
hypothesis of 'convergence clubs' in Africa as shown by McCoskey (2002). On the other hand, some 
findings in the present paper contrast with those in Sachs and Warner (1997b). While Sachs and 
Warner find that openness facilitates convergence, we show the opposite. Openness actually helps 
'relatively rich' countries in Africa more than it does poor countries. In fact, globalization, measured 
by greater openness to international trade, may be harmful to economies with very low per capita 
income. Perhaps the influence of income conveys the effect of human capital, as these two variables 
tend to have a strong positive correlation.

The results are by no means surprising, particularly when we consider that the last two decades of the 
twentieth century, which had witnessed intensified globalization, had also been marked by a 
slowdown in economic growth in many parts of the world. More importantly, they were 
characterized by a widening gap between the group of industrial and newly-industrialized countries, 
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and the group of least-developed countries.

The fact that the empirical results in this paper show that increased openness does not promote 
economic growth unconditionally, does not imply that we refute the recommendations of 
international finance and development institutions such as the IMF, the World Bank and UNDP. In 
particular, for many African countries, the recommendations pertaining to the role of different types 
of governance and institutions could be the key to the gate that leads away from the stagnation cycle. 
It is worth emphasizing that the theoretical literature and empirical data have demonstrated that, in 
general, a closed economy does not grow faster than an open economy. The present findings  do  not  
dispute  this  claim  but  argue  that  the  effects  of  openness  may  be contingent upon income and 
human capital. The sharing of ideas and knowledge that is essential  to  the  impact  of  trade  may  
not  materialize  under  certain  conditions  (see Feenstra 1996). Moreover, the present findings may 
reflect the effect of changes in other variables that are not explicitly incorporated in the model. For 
example, shocks to terms of trade can be a major determinant of the variance of growth. In fact, these 
shocks may be more important than country features in explaining long-run growth (Easterly et al. 
1993).

This study does not pretend to provide an exhaustive analysis of these issues. The following are 
suggestions for future research. First, it would be very useful to explore what matters for openness. Is 
it the fact that tariff and no-tariff barriers in a country are very low or nil, regardless of the level of 
international trade? Or is it that international trade  is  substantial  (high  import  and  export  ratios  
relative  to  GDP  or  per  capita), although the barriers to trade are still relatively high? Second, the 
direction of causality between economic growth and the variables on the right-hand side of growth 
equations did not receive much attention in the literature. One notable exception is the study by 
Harrison (1996) who uses Granger-causality tests and finds support for bi-directional causality 
between growth in GDP and trade shares. Third, the bulk of the empirical literature on economic 
growth uses cross-section models. There are very few studies that use panel data. It is important to 
try to capture the long-run and short-run dynamics of economic growth. The relationship may be one 
of cointegration, implying that openness to international trade and economic growth rates move 
together over the long run in response to changes in other variables that may very well be institutions 
or human capital. Fourth, some countries have had great economic performances measured by high 
growth rates and growth-inducing policies. Research on two African countries in this 
group—Botswana (Acemoglu et al. 2001b) and Mauritius (Subramanian and Roy 2001)—indicates 
that the institution-based explanation could provide some convincing arguments. It would be 
interesting to explore the factors that influence or define institutions. The literature from political 
science and history of the modern world could lend a very helpful hand in this type of research.
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Appendix A

A1 Source of data

Index of economic freedom and index of property rights are from Gwartney  et al. (2001), Economic 
Freedom of the World: 2001 Annual Report. Published by the Fraser Institute. Retrieved from 
www.freetheworld.com

All other data are from World Development Indicators (WDI) database produced by the World Bank 
(2011).

11 
A2 Variable definition (see WDI for more details)
GDP growth: Annual percentage growth rate of GDP at market prices based on constant local 
currency. Aggregates are based on constant 1995 U.S. dollars. GDP is the sum of gross value added 
by all resident producers in the economy plus any product taxes and minus any subsidies not 
included in the value of the products.

GDP  per  capita,  PPP  (current  international  US$):  GDP  per  capita  based  on purchasing power 
parity (PPP). PPP GDP is gross domestic product converted to international dollars using purchasing 
power parity rates. An international dollar has the same purchasing power over GDP as the US dollar 
has in the United States.

Openness index = [(Exports + Imports)/GDP] x 100. We consider the index without the per cent sign. 
For example, an index of 120 means that the sum of exports and imports is 120 per cent of GDP or 
that the ratio of openness is 1.2.

Inward FDI ratio: Foreign direct investment (FDI) net inflows (per cent of GDP). Net inward FDI 
represents inflows of investment to acquire a lasting management interest  (10  per  cent  or  more  of  
voting  stock)  in  an  enterprise  operating  in  an economy other than that of the investor. It is the 
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sum of equity capital, reinvestment of earnings, other long-term capital, and short-term capital as 
shown in the balance of payments. This series shows net inflows in the reporting economy.

Education  expenditure  (per  cent  of  GDP):  Education  expenditure  refers  to  the current 
operating expenditures in education, including wages and salaries and excluding capital 
investments in buildings and equipment.

Adult illiteracy rate: Adult illiteracy rate is the percentage of people ages 15 and above who cannot, 
with understanding, read and write a short, simple statement on their everyday life.

Manufacturing, value added (per cent of GDP): Manufacturing refers to industries belonging to ISIC 
divisions 15-37. Value added is the net output of a sector after adding up all outputs and subtracting 
intermediate inputs.

Money  and  quasi  money  (M2)  as  per  cent  of  GDP:  Money  and  quasi  money comprise the 
sum of currency outside banks, demand deposits other than those of the central government, and the 
time, savings, and foreign currency deposits of resident sectors other than the central government.

Domestic  credit  provided  by  banking  sector  (per  cent  of  GDP):  Domestic  credit provided by 
the banking sector includes all credit to various sectors on a gross basis, with the exception  of credit 
to the central government,  which is net. The banking sector  includes  monetary  authorities  and  
deposit  money  banks,  as  well  as  other banking  institutions  where  data  are  available  
(including  institutions  that  do  not accept  transferable   deposits  but  do  incur  such  liabilities  as  
time  and  savings deposits).

Appendix B

List of countriesCountry Acronym Country Acronym 

Algeria 

Benin 

ALG BEN Angola 

Botswana 

ANG BOT 

Burkina Faso BKF Burundi BUR 
Cameroon CAM Central African Republic CAF 
Chad CHD Congo, Dem. Rep. CDR 
Congo, Rep. COR Cote d’Ivoire CDI 
Egypt, Arab Rep. EGY Ethiopia ETH 

Gabon GAB Gambia, The GAM 

Ghana GNA Guinea GUI 
Guinea-Bissau GBS Kenya KNY 
Madagascar MAD Malawi MLW 
Mali MAL Mauritania MRT 

Mauritius MRS Morocco MAR 
Mozambique MOZ Namibia NAM 
Niger NGE Nigeria NGA 
Rwanda RWD Senegal SEN 

Sierra Leone SRL South Africa SAF 

Swaziland SWZ Tanzania TZN 
Togo TOG Tunisia TUN 
Uganda UGN Zambia ZAM 
Zimbabwe ZIM   
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Table 1 

Per Capita income in selected countries and regions (1985, 2005 and 2009)

(a  
Note: For consistency in making comparisons, the ratio is divided by 4 (four years of 

growth from 2005-2009) and multiplied by 20. Source: World Bank (2011).

Table 2.a
(a 

Income groups within Africa (1985-2005)

South Africa 4,593.20 8,631.20 1.88

Mauritius 1,422.20 7,592.50 5.34

Gabon 3,615.00 6,258.50 1.73

Botswana 773.62 5,843.30 7.55

Namibia 4,217.00 5,232.30 1.24

Tunisia 1,451.80 4,943.40 3.41

Algeria 1,952.60 4,698.30 2.41

Swaziland 1,499.00 4,085.10 2.73

Morocco 1,009.70 3,126.10 3.10

Egypt 657.58 2,941.90 4.47

Zimbabwe 1,117.30 2,547.60 2.28

Angola 1,091.00 2,105.10 1.93

           Average          1,950.00                        4,833.78                               2.48

GDP per capita, PPP 
(current international $) 

 
 
1985 

 
 
2005 

Ratio 1 
(2005/1985) 

 
 
2009 

Ratio 2 

(2009/2005)(a 
China 273 2,681 9.81 3,618 6.75 

India 464 1,871 4.03 2,248 6.01 

Indonesia 468 2,911 6.22 2,857 4.91 
Korea, Rep. 1,613 13,759 8.53 15,712 5.71 
Mexico 2,606 7,222 2.77 8,297 5.74 

Singapore 2,856 19,406 6.79 20,767 5.35 
Thailand 809 6,260 7.74 6,132 4.90 
United States 8,192 28,173 3.44 31,872 5.66 
European Monetary Union 5,820 20,291 3.49 22,345 5.51 

High income OECD 6,564 23,450 3.57 26,028 5.92 
Latin America & Caribbean  2,324 6,375 2.74 6,817 5.35 
Middle income 1,261 4,614 3.66 5,317 5.76 
Middle East & North 
Africa 

1,975 4,666 2.36 5,109 5.47 
East Asia & Pacific 395 3,101 7.86 3,824 6.17 

Low income 539 1,725 3.20 1,918 5.56 

Lower middle income 875 3,668 4.19 4,346 5.92 
Upper middle income 2,688 8,190 3.05 8,970 5.48 

Sub-Saharan Africa 823 1,527 1.85 1,600 5.24 
World 1,967 6,283 3.19 6,941 5.52 

 

I ╜┼╙-income countries 
 

Income in 1985 Income in 2005 Ratio  
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Middle-income Countries

Low-income Countries

(a  Note: The groups are formed based on per capita incomes in 2005. 

Source: World Bank (2011).

     

Guinea  1,273.50  1,746.90 1.37  

Ghana  801.30  1,709.80 2.13  

Côte d’Ivoire  900.07  1,533.50 1.70  

Mauritania  699.12  1,526.90 2.18  

Gambia  650.26  1,450.60 2.23  

Cameroon  676.48  1,446.00 2.14  

Togo  745.04  1,371.30 1.84  

Senegal  638.35  1,292.20 2.02  

Central 
Africa 

 647.41  1,127.50 1.74  

Kenya  401.37  1,027.30 2.56  

Congo Rep.  243.18  1,016.10 4.18  

 Average  697.83                  1,386.19  1.99 

 

Ü┼Ă■ŕ Ă يي يآلآل آلھو يىو ىآل  

5 ś▓. Rep. of Congo يآل يھ  يآلھ ھىيىآل و

Dĵ ╜■śĂ-Bissau يوى ي ي ي   ويو يھيي

. ś■╜■ ي يآلىىى  ىيو ىآليى

. ĵ ŉ╫╜■a Faso ي آلآلىآلو يو آلويى  ى

/ ╙Ăŕ يوىوى  ي  يو  ھھو ىي

b ╜┼śŉ╜Ă ي وىيھى  ىھو آلآلىو

a Ăŕ Ă┼ĂℓľĂŉ ي 1.83وي ييو آلووھ  

ùĂ▓Ľ╜Ă يي يآل ي آل يىىي  ھىو 

b ╜┼śŉ ييى ي آلھ  ويو وىيى

wŎĂ■ŕ Ă يى ي ي ي آل  يآلو يىيى

a Ă▄╜ يي ييووى ي يوو آلى  

a ◘ūĂ▓Ľ╜ĳĵ ś ييي ىىىھى ي  ىيو  ي

. ĵ ŉĵ ■ŕ╜ يو يىو وىىىي  يوو    

{╜śŉŉa Leone ويىوي وىيآلى  ييو  

9Ċ╙╜◘♫╜Ă وھىيي ىيووى يىو    

a Ă▄ĂŎ╜ ييىي 31.78و  يىو  ى

ÇĂ■ūĂ■╜Ă يى     آلآلآلوى وىو ھوو    

                       Average                     435.23                        741.04                              1.70 
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     Table 2.b
Aid (% of GNI)

Country 2000-2004 2005-2009 

Algeria 0.77 0.62 

Angola 9.62 12.21 

Benin 15.55 11.24 

Botswana 2.98 1.86 

Burkina Faso 19.07 16.76 

Burundi 26.50 13.38 

Cameroon 6.03 5.36 

Central African Republic 15.05 12.64 

Chad 15.70 14.60 

Congo, Dem. Rep. 5.28 3.22 

Congo, Rep. 10.22 14.69 

Côte d’Ivoire 10.74 7.96 

Egypt, Arab Rep. 9.12 2.65 

Ethiopia 19.39 11.62 

Gabon 2.87 1.83 

Gambia, The 28.51 9.82 

Ghana 10.77 8.89 

Guinea 12.40 9.45 

Guinea-Bissau 54.16 48.83 

Kenya 13.67 5.29 

Madagascar 13.23 13.36 

Malawi 30.14 23.30 

Mali 18.56 17.36 
Mauritania 24.97 22.51 

Mauritius 1.68 0.82 

Morocco 3.45 1.67 
Mozambique 57.99 28.10 

Namibia 5.48 5.61 

Niger 18.95 13.96 

Nigeria 1.05 0.63 

Rwanda 32.24 27.36 

Senegal 13.21 12.04 

Sierra Leone 22.03 17.27 

South Africa 0.22 0.33 

Swaziland 5.36 2.53 

Tanzania 25.42 13.27 

Togo 12.77 9.79 

Tunisia 2.23 0.83 

Uganda 20.13 10.99 

Zambia 26.71 26.34 

Zimbabwe 7.46 4.96 

Source:   World Bank (2011).   
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Table 3.a
Trade Openness, FDI and economic growth 2000-2004)

Relatively high GDP growth rates

Very low or negative growth rates
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ÜDb !} ىھي  C ھوىآليى {! C ي í} يىوى ù يويو  ي  {í ù ي  ىھ

a w{ ىىي b ! a يووى  ھھ  a w{ يىيي !D آل a b ىيوىو  D!  ىى 
ÇÜb !D ىھي  . !D ھھيويى  . يھوي  a ى w{ يوو ! وآل b D وىى 
. h Ç 66ى ! [ D ھيويآلو . h Ç يھىآلى b ! a يھوو  !ù ى a يىو   

b ! a í} ىى  ù ھھآلآلىو ! [ D يىىيى ! b D آلىيھو ÇÜb  وىو 

Db ! ÇÜb يوى  يويىو  ھ  b ! a / ووىىى  h w ييىھو D! a  ىھو 

. 9b يآلى   a w{ ھوووىو ÇÜb a ويوآلى  wÇ ييآل Db و !  يىو 
{í ù يى ي  DÜL يوو í} ھيى ù يى يىھ  . h Ç 9 آليوآلDò  آلىو 

DÜL يى ùLa و يووو  a ھى ! w يو ÇÜb آلآلآل ي  a ىآل ! w يىو  

b D! ! ىيى  b D ھھوآلھو  9Dò يويو  !D ھ . ي  a وى h ù  ووو 
9Dò a ويى  ! w يآلھھو ھ  ùLa b ىييىو  D! ي  ييھ  ÜDb يھ   و

D. / ويى } 5 w يآل يھ ! و b D يىآليو ù ! a ي  a ىوى w{ يھ  ى

a ! w يوى / 5 L يھھھآل  / ! a ييو  Çh ىو G يي / ىي I 5 يھ   ى

 

{! C ھ Çùb و a آلآلآلوى  ! 5 ي  ھو ي .D و يى } 9ÇI وى ھ   آلو
/ 5 L ھ / و I 5 يوىوى   / I 5 ي  يي Db وو ! يى  ي ھ  a [ í ھ   يو
b D9 ھ  ھ 9ÇI ى b ىيووى  D! ي  يي ھ / و ! a / ىيى  h w ھ  ىو
a ! 5 ھ  ھ b و D! / وىيھى  h w ي يوي . ي 9 b / ىآلىى  ! a ھ  ھ  آل
. UR �0.07 a h ù ىىىھى ÜDb ي  ييى a ي ! 5 يىى  !} ي C ھ ھ ي  
/ h w �0.12 Yb ò يىوھى   b D9 ي / يآلوى I 5 / ويوى  5 L ھ ھ ي  
/ ! C �0.78 {w[ . وىيآلى  Üw ي ييو !} ى C آليھى . Üw ھ ھ  ي
ù! a  �0.83 wí 5 يى  ي ي . آل YC ي ھ ي / وى ! C ييھى  b D9 ھ ھ  ى
! [ D �0.85 . 9 b . يآلىىى  9b ي  ھ / ىيى 5 w يھھى  a ! [ ھ  ھ 3 
Çh D �1.01 D. { يوى  ي ي  D. { ي  ھ . آلوى Üw يى ! وىھ [ D ھ ھ  و
{w[  �1.85 a ! [ a ييووى  ! [ يي  يى . ى YC يى ي ي  b ! a ھ  ھ  ھ
/ ! a  �3.74 . YC آلآلىآلو a h ù ييىىي b D9 ھىيى   / 5 w �0.01 
! b D �5.42 . Üw يو يىو  9ÇI يى  ي wí وي 5 / يوىى  ! C �0.27 

/ 5 w �8.57 / h w يوىىو  a [ í يى  يى ÜDb ى !D ىھآلو  .  �0.5 
wí 5  �11.5 a [ í يوىو  ي  Çùb 9ÇI ىييى  يوو  . و h Ç �0.98 
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Source:   World Bank (2011).

Table 3.b
Trade openness, FDI and economic groth 2004-2009)

Relatively high GDP growth rates 

Very low or negative growth rates

Source:   World Bank (2011).
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wí 5 ييو  !} و C ھوىآليى {! C ي í} ھووىي ù و ي ! وآلى b D ويوو 

a h ù ي b ىى ! a يووى  ھ a ھ w{ ي a ھيوآلي w{ ھىو !ù ىى a  آليى 

ÜDb ي  يي  D! . ھيويى  !D ھ . ييوي  / ھي h w يآلىوو  a h ù يوى 

a [ í يي  ي  ! [ D ھيويآلو . h Ç يي b ھىىى ! a يوو  ي b ي D! يى   ي

! b D يىي  {í ù ھآلآلىو b ھ ! a !D ھىوىوي  a ھووو  í} ى ù ھيى  

/ 5 L ييي  ÇÜb يويىو  ÇÜb ھ ! ھىىىآلى  b D ىويھو D! .  آلآلو 

9Dò a يىي  w{ ھوووىو ! [ D يآليى a ھى wÇ ىويآل / 5 L يآلو  

9ÇI يوو DÜL يىي  } ھيى í ù يھى !D ھوي . !D يھوآل  a يو  ي  

. YC ىىي ùLa يووو  a ھى ! w ھويووى ÇÜb ي  ي ي ÜDb و  آليو 

{9 b ! ىوي  b D ھوآلھو 9Dò ھ ùLa ھآلوىآلو  ي  a ووو [ í  يىو 

ÇÜb a 17.ي  ! w ھھو يآل ùLa ھ يىيو  / ھي 5 L ي يو ùLa و  يىو 

. 9 b ھي  ي  / 5 w يآل ھ ي ! و b D ھوو b ھوي D! ي  ي Çùb آلآل  يوو 

a ! [ ھي  / و 5 L ھآل ھ ھ ي  DÜL يو . ھآليى h Ç ي يي a ي ! [  ىوو 

a w{ يآلى  Db ! ي  ھ ھىو  Db ! يو  ھ يآل Db ھ ! ي  ÇÜb ويي يو  ي  

. h Ç يى . ھ h Ç ي ي / ويى 5 L 9} ھيىىيوb ي  Çh ىوى D يو ي  
 

Yb ò يو  Yb و ò يىوھى   ù! a ي  يىىي  DÜL يآلىى {w[  ىىھ 

b D! ]w} يىو  وىيآلى   b D9 ي  9Dò وىيى a ىىىى  wÇ وىھ 

{! C ىىو wí 5 يى  ي ي wí آل 5 ي  / يىيى ! C يوى / و h w يوھ 

a ! w وآلو . 9b a يآلىىى  ! [ يي  ي . آلى YC يھوى wí 5 يوھ   

ù ! a .D آليو  يوى } ي ي  a h ù ييي  ي 9ÇI ي ھھوى   Yb ò يوھ   

/ h w �0.04 a ! [ . ييووى  Üw وىىىي b D9 يآلھى a ! w ووھ 

D. { �1.18 . YC آلآلىآلو {w[ ]w} ويىوي  يى  . ھي Üw يھھ  

. Üw �2.29 . Üw يو يىو  9ÇI ÜDb وھىيي  / وىىى  5 w وھھ 

/ 5 w �2.78 / h w يوىىو  a [ í ييىي  wí ى 5 ! ىوھى  [ D وھھ 

{w[  �6.30 a [ í يوىو  ي  Çùb يى  . وىو Üw يو b يھ ! a ھھھ   
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Table 4
Selected economic and social development indicators (10-years averages)

(a (b  Note: 2000-2004; 2005-2009.

Source: World Bank (2011) and author's calculations.

  1980-1989    1990-1999    2000-2009  

Mean Median Std deviation  Mean Median Std deviation  Mean Median Std deviation 

GDP per capita, PPP (international $) 1,003.35 722.29 987.96  1,520.51 955.10 1,458.08  2,049.75 1,041.30 2,025.96 
Industry, value added (of GDP) 25.304 23.729 13.269  26.258 22.736 13.512  25.831 22.398 11.995 
Gross fixed capital formation (% of GDP) 19.048 20.603 9.979  17.853 16.035 7.392  18.091 17.644 5.860 
Genuine domestic savings (% of GDP) 4.787 2.992 10.054  0.607 -0.241 9.963  0.820 0.596 10.597 
Government expenditure (% of GDP) 16.315 15.016 6.322  16.804 16.355 6.711  15.959 13.954 7.952 
 

M2 (% of GDP) 
 

21.066 
 

17.866 
 

11.533  
 

27.734 
 

22.499 
 

16.688  
 

26.279 
 

20.624 
 

17.052 
Domestic credit 19.992 17.581 18.720  33.652 31.031 24.905  26.841 20.513 28.069 
 

Imports (% of GDP) 
 

33.425 
 

33.231 
 

13.424  
 

34.553 
 

30.721 
 

16.388  
 

37.380 
 

35.421 
 

16.202 
Exports (% of GDP) 27.768 25.740 16.149  28.475 23.000 17.111  28.052 24.118 18.318 
Manufactures exports (% exports) 9.778 7.025 11.588  13.367 8.711 13.957  20.626 12.475 21.167 
FDI, net inflows (% of GDP) 0.779 0.492 1.137  0.678 0.219 1.082  1.125 0.711 1.502 
Aid (% of GNI) 5.571 3.704 5.482  10.378 7.378 11.346  13.896 12.453 12.755 
 

Education expenditure (% of GDP) 
 

3.436 
 

3.527 
 

1.114  
 

3.675 
 

3.477 
 

1.419  
 

3.485 
 

3.189 
 

1.839 
Labour force activity rate, female 37.845 40.040 12.159  37.038 38.680 11.032  36.885 37.960 9.947 
Labour force activity rate, male 53.166 53.560 4.067  51.882 52.330 3.573  51.251 51.290 3.203 
Illiteracy rate, adult female 77.983 82.425 17.224  67.616 71.105 19.289  56.076 58.818 20.584 
Illiteracy rate, adult male 56.146 54.585 17.603  45.898 43.050 17.684  36.286 32.752 16.948 
Illiteracy rate, youth female 64.497 68.455 21.662  50.373 53.817 23.428  37.261 35.987 22.940 
Illiteracy rate, youth male 40.419 38.510 19.390  30.752 26.635 17.989  22.702 19.281 15.922 
Fertility rate 6.572 6.600 0.866  6.342 6.550 1.007  5.497 5.772 1.189 
Urban population growth 5.912 5.704 2.189  5.232 5.261 1.945  4.405 4.465 1.101 
Rural population growth 1.950 2.007 0.987  1.907 2.084 1.023  1.459 1.699 1.128 
Age dependency ratio 0.880 0.922 0.194  0.892 0.933 0.175  0.896 0.921 0.119 
Health expenditure per capita 88.465 (a  38.75 (a  111.848 (a  98.936 (b  49.875 (b    125.020 (b 
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Abstract

The study examined the correlation between fossil fuel energy consumption and mortality in Nigeria 
during 1995 – 2011.  Data for analysis were sourced from the World Bank Data Bank, 2012.  The 
source proves to be more reliable and valid for data on macroeconomic variables.   The results of the 
Ordinary Least Square multiple regression analysis for the two different equations of crude death 
rate and under-5 mortality indicate a positive relationship between fossil fuel energy consumption 
and the dependent variables in Nigeria within the study period.  However good this result may seem, 
the findings reveal insignificant relationship between the variables thereby accepting the null 
hypothesis at 0.5 percent confidence level, and the rejection of the alternative.  The a priori 
expectation of a negative relationship between real Gross Domestic Product and mortality rate was 
the case for crude death rate as well for the under-5 mortality.  This did not contrast with the result for 
employment rate and the mortality rates.  However, the latter two results were found to be highly 
significant showing that both crude death and under-5 mortality rates can be greatly reduced if 
Nigeria can create more employment opportunities and reduce its inflation rate.    Among others 
therefore, the study recommends for policy action, job creation to reduce unemployment, 
enforcement of air pollution control regulations, and reduction of inflation rate which erodes the real 
gross domestic product.
_____________________________________________________________________________
Key words:  Fossil fuels, Energy Consumption, Real GDP, Mortality Rates 

Introduction
Fossil fuels are major nonrenewable energy sources consumed by the larger segment of the global 
community.  According to Griffin (1992), the burning of coal and oil had saved inestimable amounts 
of time and labor while substantially raising living standards around the world.    Although the use of 
fossil fuels may seem beneficial to our lives, this act is playing a role on global warming and it is said 
to be dangerous for the future.  The major types of the fossil fuels are petroleum, coal, and natural 
gas.   The United States International Energy Statistics (2007) estimate revealed that the primary 
sources of energy for that year consisted of petroleum 36.0 percent, coal 27.4 percent, and natural 
gas 23.0 percent, amounting to 86.4 percent share for fossil fuels energy consumption in the world 
while non-fossil fuels accounted for only 13.6 percent of the world's energy consumption for the 
same year.  Nigeria is one of the countries which are largely dependent on fossil fuels sources of 
energy.  This perhaps could be explained by the fact of its large scale natural endowment with 
petroleum, natural gas, and coal.    The consumption rate of this nonrenewable energy in Nigeria 
which was 5.49 percent in 1971 skyrocketed to 20.64 percent in 1983 and decreased marginally to 
20.57 percent in 1982, it rose again to its highest rate of 22.18 percent in 1992.   The effort of the 
government to curtail the increase in the use of these energy sources seems to hit an age long rock 
judging from the sustained high consumption rate.  For instance, who could have believed that the 
rate which was as low as 6.39 in 1972 would increase to 17.40 percent in 2011 with its hazardous 
implications for human beings?    The increase in fossil fuels energy consumption is feared to 
increase air pollution through the carbon dioxide emissions from the use of the fuels.  For instance, 
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the World Health Organization (2011) estimated that air pollution from fossil fuels consumption 
lead to about 3.3 million deaths annually in less developed countries.  Though some developed 
countries have made substantial progress in the control of air pollution because of the advances in 
cleaner energy technologies and strict regulations, it must be observed that they may not be 
completely free from the adverse effects of these fuels emissions because global circulation patterns 
can transport some types of the pollutants around the world (Resul, Erdal, and Aydogan, 2013).  
Specifically, with the increased rate of mortality in Nigeria, the purpose of this study is to unravel the 
effect of the use of coal, petroleum, or natural gas as sources of energy in industries and homes on the 
mortality rate so as to enable government formulate policies that will advance cleaner energy use in 
this country.  It must be noted that most of the available evidence on fossil fuels use and the impact 
on health outcomes are handed on from developed countries.  These countries are moving away 
from nonrenewable energy consumption to embrace the cleaner renewable energy. But, Nigeria as a 
less developed country is largely dependent on fossil fuels for its energy.  This study therefore 
becomes imperative as the country is used as a case study.

Review of related literature
Global economic and environmental literatures are replete with the impact of fossil fuels 
consumption on health outcomes.  The fuels are some of the nonrenewable energy sources formed 
by natural anaerobic process.  George Agricola described fossil fuels in 1556 in biogenic theory as 
being formed from decomposed buried dead organisms exposed to heat and pressure in the earth's 

th
crust.  In the 18  century, Mikhail Lomonosov gave the age of the organisms and their resulting 
fossil fuels as exceeding 650 million years (Paul Mann, Lisa Gahagan, and Mark B. Gordon, 2009).  
They gave the period of the formation of fossil fuels as Carboniferous age which they associated to 
Paleozoic era.   Carboniferous is a word from carbon which is the basic element in the fossil fuels.  
They also contain uranium and thorium (radioactive materials) which are released into the 
atmosphere.  Wilson (1996) revealed that in 2000, about 12,000 tonnes of thorium and 500 tonnes of 
uranium were released globally from burning of only one fossil fuel (coal).  Other principal 
emissions from fossil fuels consumption include sulfur dioxide which contributes to acid rain and 
respiratory illnesses, nitrogen oxides responsible for smog and respiratory illnesses, particulates to 
which are attributed smog, haze, and respiratory illnesses and lung disease, mercury and other heavy 
metals which are linked with both neurological, and developmental damage in humans and other 
animals (EIA, 2013).  These air pollutants have recently become of concern to countries due to their 
harmful effects on human, plant and animal health.    Louis Sahagun and Louis Sahagun (2008) put 
the California economy as loosing about $28 billion annually due to premature deaths and illnesses 
linked to air pollution.  The World Health Organization (2014) put air pollution as a significant risk 
factor for a number of health conditions which include heart disease, stroke, respiratory infections, 
lung cancer, asthma, and cardiovascular disease the effects of which include increased per capita 
health expenditure, high rate of hospital admissions and premature deaths. The New York Times 
(2014) posited that children under the age of five years are the most vulnerable population in terms of 
the total deaths attributable to air pollution.  However, public health expenditure has been explained 
as a panacea to high mortality rate in developing countries (Hojman (1996), Bidani and Ravallion 
(1997), and Bhalotra (2007).  For them, increased public spending on the health sector is capable of 
reducing the high mortality rate in a less developed country.  This observation however, negates the 
possibility of diversion of the fund for other uses or procurement of inadequate hospital equipment 
which is likely to truncate healthcare service delivery with its resultant effect on the life of patients.  
Deolalikar (2005), and Eziocha (2012) revealed a positive relationship of the variables for specific 
countries studied.  In Van Lenthe, Borrell, Costa, Diez, Roux, Kauppinen, et al., (2005), increased 
risk of mortality was ascertained to be associated with higher neighborhood unemployment rates.   
This result is corroborated by Wilson (1996) that unemployment go hand in hand with poverty, 
inadequate and poor housing, under-funding of schools, restricted access to services and public 
transportation, limited recreational activities, etc., which contribute to social, economic, and 
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political exclusion of the unemployed persons.  Although this study did not refer to any particular 
type of unemployment, the result for the general unemployment lent support to Eziocha (2015) for 
Nigeria.  The report by the International Energy Agency (2014) indicates that the fossil fuels 
industry collects about $550 billion a year in global government subsidies.  The Organization for 
Economic Co-Operation and Development (2012) predicted that urban air pollution would become 
the highest environmental cause of premature mortality in the world by 2050.  According to EWEA 
(2014), the use of these energy sources create the environmental pollution as it leaves its adverse 
particles in the air causing health hazards when inhaled by people.  The health effects include acute 
respiratory illness, chronic bronchitis, decreased lung function, aggravated asthma, and premature 
death.   It is the carbon dioxide from the fossil fuels energy consumption which as a greenhouse gas, 
adds to global warming with its devastating impact on health outcomes among others.    

Theoretical Framework
The study is based on the Pollution Haven Hypothesis which posits that developing nations with 
cheap resources and labour tend to have less stringent environmental regulations, while those with 
stricter environmental regulations become more expensive for companies because of the costs 
associated with meeting these standards.  Therefore, large industrialized countries seek to set up 
factories in the nations where resources are cheap and accessible, and environmental regulations are 
weak.  According to Levinson (2008), Companies that choose to invest in foreign nations tend to 
relocate to the countries with the lowest environmental standards or weakest enforcement.  
However, what may seem a cheap cost to the investing nation often generate expensive cost to the 
receiving developing nation by way of industrial air pollution generated by the production process of 
the company.  Since most of the mining companies in Nigeria are from industrialized countries, the 
study of the cost of their production activity on mortality rate in the country should not be under 
estimated.
Methodology
The Ordinary Least Square Statistical technique is used to examine the relationship between fossil 
fuels energy consumption and mortality rate in Nigeria with the time frame.    The multiple 
regression equation included some control variables to make the model robust.  Time series 
secondary data sourced from the World Bank data bank 2011 are used in the multiple regression 
analysis.  The source proves to be more reliable and valid for data on macroeconomic variables.  The 
estimation technique is feasible in terms of data requirements and less demanding as it focuses on a 
relatively small set of aggregate variables instead of requiring a full specification of all the 
explanatory variables.    
Hypothesis
Tested in this study are the hypotheses:
1. HO: There is no significant relationship between fossil fuels energy    
consumption and crude death rate in Nigeria
 HA: There  i s  s igni f icant  re la t ionship  between foss i l  fue ls  energy    
consumption and crude death rate in Nigeria.
2. HO: T h e r e  i s  n o  s i g n i f i c a n t  r e l a t i o n s h i p  b e t w e e n  f o s s i l  f u e l s      
energy consumption and under-five mortality in Nigeria.
 HA: There is significant relationship between fossil fuels   
  energy consumption and under-five mortality in Nigeria
Decision rule
1. Accept HO and reject HA if the S(b ) > b /2 .1 1

2. Reject HO and accept HA if the S(b ) < b /2 .1 1

Model Specification
The study will adopt a stochastic model specification of a demand function of the explicit form:
Cdr = f( pfec, rgdp, empl)…………….……………………….(1)
U5m = f(pfec, rgdp, empl)…………………………………….(2)
Linearizing the models will give the logarithmic equations three and four below:
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 logcdr = a + a logpfec + a logrgdp + a logempl + a logphex + e …(3)0 1 2 3 4 t

logu5m = a + a logpfec + a logrgdp + a logempl + a logphex + e …4).0 1 2 3 4 t

Where in the equations;
cdr =  crude death rate 
a = constant 0  

a , a and a = coefficients of the parameter estimates1 2   3 

pfec = fossil fuel energy consumption rate 
rgdp = gross domestic annual growth rate
empl = employment rate
a logphex  = public health expenditure growth rate4

e  = error term.t

A priori, the fossil fuels energy consumption variable is expected to have a positive sign while 
employment rate, gross domestic product growth rate, and public health expenditure growth rate 
ought to be negatively signed.

Estimation results
The estimation results for equation 3 are given in the tables below:

REGRESSION   /DESCRIPTIVES MEAN STDDEV CORR SIG N   /MISSING 
LISTWISE   /STATISTICS COEFF OUTS CI(95) R ANOVA CHANGE   
/CRITERIA=PIN(.05) POUT(.10)   /NOORIGIN   /DEPENDENT cdtr   
/METHOD=ENTER rgdp empl pfec phex.

Regression

[DataSet3] C:\Documents and Settings\pc\My Documents\cdfdi.sav

Source:  SPSS Computer Software version 17.0

Source:  SPSS Computer Software version 17.0

Table 1:                                                                                              Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

Change Statistics 

R Square 

Change F Change df1 df2 Sig. F Change 

1 .990a .981 .974 .25695 .981 140.943 4 11 .000 

a. Predictors: (Constant), phex, empl, rgdp, pfec 

 

Table 2:                                                                        ANOVA
b
 

Model Sum of Squares Df Mean Square F Sig. 

1 Regression 37.223 4 9.306 140.943 .000a 

Residual .726 11 .066   

Total 37.949 15    

a. Predictors: (Constant), phex, empl, rgdp, pfec 

b. Dependent Variable: cdtr 
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Source:  SPSS Computer Software version 17.0

Below are the results for equation 4:

REGRESSION   /MISSING LISTWISE   /STATISTICS COEFF OUTS R ANOVA   
/CRITERIA=PIN(.05) POUT(.10)   /NOORIGIN   /DEPENDENT ufmr   /METHOD=ENTER 
pfec rgdp phex empl.

Regression
[DataSet1] C:\Documents and Settings\pc\My Documents\cdfdi.sav

Source:  SPSS Computer Software version 17.0

Source:  SPSS Computer Software version 17.0

Table 3:                                                                                                                  Coefficients
a
 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

T Sig. 

95.0% Confidence Interval for B 

B Std. Error Beta Lower Bound Upper Bound 

1 (Constant) 59.397 12.094  4.911 .000 32.778 86.016 

Rgdp -.018 .003 -.682 -5.726 .000 -.024 -.011 

Empl -.737 .220 -.284 -3.351 .006 -1.222 -.253 

Pfec .006 .008 .128 .752 .468 -.012 .024 

Phex .002 .018 .007 .093 .928 -.039 .042 

a. Dependent Variable: cdtr 

 

Table4:                                Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .989
a
 .978 .971 4.70953 

a. Predictors: (Constant), empl, phex, rgdp, pfec 

 

Table 5:                                                      ANOVA
b
 

Model Sum of Squares Df Mean Square F Sig. 

1 Regression 11046.781 4 2761.695 124.515 .000a 

Residual 243.976 11 22.180   

Total 11290.758 15    

a. Predictors: (Constant), empl, phex, rgdp, pfec 

b. Dependent Variable: ufmr 
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Source:  SPSS Computer Software version 17.0

The Major Findings

1. Information in tables 1 and 4 show the treatment variables as having 98 percent power to 

explain the variations in crude death and under-5 mortality rates.  

2. The ANOVA results in table 2 reveals that at 4 and 11 degrees of freedom and 5 percent 

probability level, the F-tab < F-cal (3.36<140.9).  This suggests that there is a significant 

difference between the treatment variables that cause the change in crude death rate.  The 

ANOVA results in table 5 are similar to those in table 2.     The F-tab < F-cal (3.36 < 124.5) 

suggesting a strong difference between the independent variables that cause the variations in 

under-5 mortality rate at 5 percent confidence level.

3. Though as expected, tables 3 and 6 show that fossil fuels energy consumption is positively 

related to crude death rate as well as under-5 mortality, the relationships are insignificant.  

The study therefore adopts the null hypothesis as it rejects the alternative. 

4.  The same positive but insignificant relationship is the association between public health 

expenditure in Nigeria and the treated variables.

5. Both gross domestic product growth rate and employment rate exact negative and significant 

link with crude death rate and under-5 mortality in Nigeria.  

Interpretation of Results

Though the study affirms the report of WHO (2014) that the air pollution from the consumption of 

fossil fuels is one of the causes of premature deaths in developing countries, the insignificant impact 

Table 6:                                                                                       Coefficients
a
 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

T Sig. 

95.0% Confidence Interval for B 

B Std. Error Beta Lower Bound Upper Bound 

1 (Constant) 819.316 221.668  3.696 .004 331.429 1307.204 

pfec .188 .150 .227 1.257 .235 -.141 .518 

rgdp -.268 .056 -.602 -4.754 .001 -.393 -.144 

phex .016 .338 .004 .047 .964 -.728 .760 

Empl -11.361 4.033 -.253 -2.817 .017 -20.239 -2.484 

a. Dependent Variable: ufmr 
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of the variable suggests that mortality rate in Nigeria is not mainly accounted for by the consumption 

of these fuels but greatly by the high unemployment rate and low real gross domestic product in the 

country.  The positive association between public health expenditure and the mortality rates is a 

serious contradiction to the finding by Hojman (1996), Bidani and Ravallion (1997), and Bhalotra 

(2007) which showed negative relationship.   However, the result offers a strong support to 

Deolalikar (2005), and Eziocha (2012) that in Nigeria, governments monthly allocations to the 

health sector do not have the expected effect.  This calls for further research.

Conclusion

The rate of the use of fossil fuels as the major source of energy is found to be high for developing 

countries of the world.  Studies reveal the harmful effects of the use of these energy sources as 

including high rate of air pollution which is responsible for the increased rate of diseases and 

mortality rate in the developing countries.  However, this study which used Nigeria as a case study as 

one of the developing countries shows that though both crude death rate and under-5 mortality rate 

increase with increase in the consumption of fossil fuels, it is an inconsequential factor in the 

explanation of the variations in the mortality rates in the country within the study time frame.  

However, the high unemployment rate and low real gross domestic product in the country are 

important variables which determine the rate of deaths in the country.

Recommendations

Given the findings above, the study therefore recommends for policy actions:

1. immediate reduction of the unemployment rate in the country through revamping moribund 

industries in the country and establishing new ones.

2. the development of better ways of controlling inflation for increase in the country's real gross 

domestic product.

3. Legislation and enforcement of air pollution control in the country

4. the development of cleaner-energy source for the country 

5. strict monitoring of the use of governments' annual budgetary allocations to the health sector 

for effective use.
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Introduction 

No economic activity operates in a vacuum. Market reacts promptly and 

uncharacteristically to rumours of war, change in regulatory environment (business), political 

climate seen as a negative factor by the business (investing) community and interest rate variation to 

general performance of the economy. It is a common trend for stock prices of some quoted 

companies to rise and fall or fall and rise twice or thrice within a year (Cornett & Saunders, 2007). 

The stocks prices of quoted companies on the Nigerian stock Exchange are affected either 

positively or negatively by a number of factors occurring within and without the economic system, 
among them are: interest rates, and company's shareholders level tax (Akintoye, 2006).

Furthermore, the dividend behaviour of quoted companies in the Nigerian capital market are 
influenced or determined by some practical factors which determine the type of dividend policy to 
be adopted by them (Udochukwu & Abodunde, 2007). After considering these factors, if a company 
adopts a stable dividend policy, the dividend position will be stable in relation to trend line, however 
if a policy of paying out a fixed percentage earnings as dividend is adopted it will result in 
fluctuating dividend being paid out to shareholders when earnings are cyclical, such a policy will 
result in instability of dividend payment (Cloyd, 2002). The practical factors influencing dividend 
of quoted companies in the Nigerian capital market are: financial needs of the firm, tax rate, 

inflationary rate, access to borrowing liquidity, ability to borrow from the capital market etc.

Investors aims are to maximise their wealth, while dividend capital gains both serve the 

same purpose of maximising their wealth but the declaration of either of them affect the other 

(Tatom, 2002).  As a result of this, companies have a very difficult task of deciding whether to retain 

all their earnings, distribute part or distribute all their earnings to shareholders in order to maximise 

their wealth.  Because shareholders have different and conflicting objectives (Heterogeneous 

expectations) some will prefer steady flow of income while others will prefer capital gains arising 

from increased share prices. Also, the instability of dividend payment declared by quoted 

companies on the Nigerian stock exchange market makes it difficult for investors and investment 
advisers to predict correctly the trend of dividend payment (Corrado & Jordan, 2002) . Furthermore, 
investors and potential investors have a dividend illusion that dividend declaration is a true 
representation of the performance of a company. There is also the problem of when to make, buy and 
sell decisions on the part of investors and potential investors due to unstable behaviour of stock 
prices.
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Nigerian Capital Market
As observed by Olowe (1997) capital market is the market for long-term fund. The 

instrument or securities traded on the capital market are called capital market instrument, which are:
1. Debt instrument
2. Preference shares 
3. Ordinary shares

Capital market has both securities based segment (the stock i.e. the Stock Exchange Market) 
and non-securities based segment (market for long term funds). As far as capital market activities in 
Nigeria are concerned, the Nigerian stock exchange is the centre point. The Nigerian stock of 

exchange was initially established in 1960 as the Lagos Stock Exchange. It became the Nigerian 

Stock Exchange in 1977 with branches in different parts of the country. The Nigerian stock exchange 

organized market where quoted companies securities (shares, bonds and stock) of varying types are 

bought and sold (Akinsulire, 2006). It is customary to think that, the Nigerian stock exchange is both 

a primary and secondary market. Technically it is only a secondary market because securities are 

only sold at the floor of the stock exchange market after been purchased by individual and 

institutions from companies quoted on the Nigerian stock exchange.

However, application for assurances of securities to the public in the primary market are 

normally taken for approval to the stock exchange and if approved by the stock exchange will be 
listed for trading in the secondary market. The ability of investors to dispose off their securities when 
expedient in the secondary market materially influences their decisions to invest in securities 
(Pandey, 2003).

Stock Exchange Market is the market where listed securities (such as bonds, stocks, 
debentures) of varying types are bought and sold. There are two types markets: Primary Market: this 
is a market where corporations raise funds through the new issue of stocks. The new stocks are sold 
to initial investor (suppliers of funds) in exchange for fund (money) that the issuer (user of fund) 
needs. Secondary Market: is a market in which stocks once issued are traded, re-bought or re-sold by 
investors (Cornett & Saunders, 2007).

According to Olowe (1997) and Akinsulire (2006), the roles of Nigerian capital market in 

economy transformation are as follows:

a. Essentially the stock exchange acts as allocation of the nations' capital resources among 

numerous competing alternatives uses, thus serving as an aid in financing industry.

b. Facilitator of buy and sell orders.

c. Transferor of risk: risk of physical investment being transferred to financial investment.

d. Transferor of waiting: investors need not wait till maturity in case of debenture stock or wait 

for company to repay ordinary shareholders since equity is irredeemable.

e. Protector of investors from negligence or fraud by operators and issuers: issuers are required 

to abide by pre and post listing requirements while operators should maintain high standard 
of professional conduct should any member default, the investor is indemnified out of the 
compensation fund. Happily, no such default has been reported.

f. Advertiser of security prices by the publication of SEDOL to enable investors follows the 
futures of their investment and thus channel their fund into profitable enterprises.

g. Watcher of the economy: the stock exchange reflects on the country's economic prospects 
with the publication of security priced. Security prices serve as barometer, which points to 
the economy prospect of the country in general and of the company concerned in particular. 
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The stock exchange creates awareness for the capital market through seminars etc. it 
provides a means for trading in existing securities thus making the securities marketable.

Factors Determining Dividend Policy in the Nigerian Capital Market
According to  Carstrom (2002) there are lots of factors determining dividend behaviours in 

the Nigerian capital market and are:
i) Tax Rate: The tax rate imposed by the government on the company's profit influences the 

dividend that will be declared by the company. If the tax rate is high, the dividend declared 
will be low but if the tax rate is low, the dividend declared will be high.

ii) Inflationary Rate: Inflationary rate discourage investment the more. The higher the 

inflationary rate, the lower the ability of companies to carry out their operational activities, 

because investors and potential investors will hold on to their money rather than use it for 

investment purposes, which will affect the dividend that will be declared by the companies. 

Also in a world of increasing inflation, current flow is better than future flow when the 

purchasing power of flow will be low (Udochukwu & Abodunde, 2007)     

iii) Interest Rate: Interest rate influences dividend behaviour of companies because if the 

interest rate to be paid by companies is high, it will discourage them from borrowing money 

from banks or make them borrow lesser than needed for financing themselves and for 
carrying out investment projects which could have yielded a higher profits leading to higher 
declaration of dividend but if the rate of interest rate is low companies and investors will be 
encouraged to borrow money for investment purposes which will increase the profit of the 
companies from which a higher dividend will be declared.   

iv) Financial Needs of the Firm: A dividend policy should consider the financial needs of a 
firm since the company would continue in existence. Projects' cash flow statements should 
be prepared taking into account expected future capital expenditure, increase in debtors, 
build up of stocks, debt servicing and any other thing likely to have impact on the cash 
proposition of the company. The risk of future cash flows should be considered. To avoid 

possible misinterpretation of non payment of dividends by stock market, a company can also 

build up a target dividend payout in its cash flow statement. Thus the company will be able to 

know its overall financial needs.

v) Access to Borrowing: Although a company may not be liquid to pay dividends, it may have 

access to borrowing from financial institution. A bank can extend various forms of credit 

facilities to the company. The greater the ability of a firm to borrow, the greater its ability to 

pay cash dividends.

vi) Liquidity: This is an important consideration in a dividend decision since payment of 

dividend represents the use of cash. A company may be profitable but may not be liquid. The 

greater the cash position or liquidity of the company, the greater its ability to pay dividend. 
The liquidity of the company is influenced by the company's investment and financial 
decisions.

vii) Legal Considerations: Company law allows the payment of dividend only out of 
distributable profits i.e. Profits arising from the use of the company's properties although it is 
a wasting asset, revenue reserves, realised profits on a fixed asset sold, but where more than 
one asset is sold, the net realised profit on the assets sold; calculated on conventional 
accounting principles, it is forbidden to distribute dividend out of capital SECTIONS 379-
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 viii) Control: If a high level of dividend is paid, a company might be forced to issue new share 

capital to raise finance. This can have the effect of reducing the control of the company by 
existing shareholders. If control is a significant factor, dividend payouts are liable to be 
relatively low.  

ix) Liquidating Preference of the Dominant Shareholders: Most companies quoted on the 
Nigerian Stock Exchange have significant, foreign equity participation. The parent 
companies usually prefer high dividends payout but if the exchange rate of the Naira is not 
favourable to the repatriation of dividend, they may prefer capital gains. Therefore, foreign 

shareholders liquidating preferences usually affect the companies' dividend policy. 

x) Loan Redemption: If loan/preference share capitals are due for redemption, this will 

require funds and might cause a reduction in the level of dividend payout.  

xi) The Risk Factor: Where a company wishing to obtain capitalisation is not a blue ship. It 

may have to offer higher dividend rates in order to encourage investors to undertake the risk 

involved. Wide variations in dividends however should be avoided.

Factors influencing stock prices behaviour in the Nigerian capital market

Corrado and Jordan (2002) and Udochkwu and Abodunde (2007) explained some of the 
factors influencing stock price behaviour in the Nigerian capital market which are:
1. Company profits: Company profits are very much an issue in share investment. Companies 

doing well in their business activities are likely to attract more investors, thereby resulting in 
high demand of their shares. Entities, which are not doing well business wise, may result in 
investors selling their shares on the market. Selling in mass will result in more shares 
flooding the market and consequently bringing the price down. An abundance of a 
commodity leads to stock prices decline.

2. Political development/political factor:  A political development inside or outside the 
country may have bearing on share price. Usually this factor cut across all the shares on the 

market, in other words, it is a factor that impact on all the shares irrespective of the sector 

classification. However, the factor is visible through regulatory processes and its influence 

[not specific] in stock prices becomes the eventuality.

3. Economic performance: Share prices are higher when the country economy is booming 

and lower when the country experiences poor economic performance.

4. Interest rates: Interest rates play a major role in determining stock market trends. Bull 

markets (those in an upward market) are usually associated with low interest rates, and bear 

market (those in a downward trend) with high interest rates. Interest rate is determined by the 

demand for capital. High interest rate indicates high demand for capital and it pushes them up 

and this indicate that the economy is thriving which could make the shares to be probably 
expensive. On the other hand, low interest rate indicates low demand for capital thus 
liquidity builds up on the economy, driving share prices down. Therefore interest rate is the 
driving force that determines the capital needed.

5. Shareholder-level taxes:  Shareholder-level taxes may affect share prices because these 
taxes are imposed on distribution of earnings (dividend taxes) and on the sale of shares 
through trades, share repurchases and liquidating distributions (capital gains taxes), thus 
reducing after-tax cash flows to investors. It is important to know that the amount of explicit 
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shareholder-level taxes depends on the type of income realized (dividend or capital gain) and 
the timing of income recognition. Furthermore, the tax rate also depends on whether the 
shareholder is an individual, a corporation, or a tax-exempt entity (e.g a pension fund).

6. Perception factors: Perception factors have their own fair share of contribution to share 
price fluctuation. The fact that Nigeria is classified as a developing country experiencing 
developing economy means that general perceptions towards developing economies will 
impact on local share prices as well. Recommendations 

 From the results of the findings of this study, it is pertinent to recommend as follows: -
1. That Government should implement policies that will foster economic development of the 

nation, so that the personal income of the people would be enhanced, their per capita income 

and standard of living will be further improved. This will boost their interest and capacity 

towards the stock market transactions. 

2. Companies should be given a conducive business environment to operate and heavy burdens 

of tax and duties should be grossly reduced in order to enable the respective companies to 

have a sigh of relief and maximize their profitability.

3. Inflation rate and poverty level should be reduced through infrastructural development, high 

income, and good standard of living.

4.  Interest rates should also be made moderate in order to encourage investment and 
transactions of capital market and stocks.

5. Companies quoted in the Nigerian capital market should implement competitive strategies 
to enhance their organizational structure, corporate performance (stock prices and 
dividends) and profitability. By these the investing public would be wooed to patronize their 
stocks.
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Abstract
This study examines the relationship between inflation and unemployment in Nigeria between 1981 
and 2013. The objectives of the study include to estimate the status of long-run relationship between 
unemployment and inflation and to investigate the impact of inflation on unemployment in Nigeria. 
Secondary data on unemployment rate (UMPR) was regressed on inflation rate (INF), Government 
total expenditure (GEX) and Gross domestic product (GDP). Augmented Dickey-Fuller unit root 
test results indicate that all the variables are integrated of order 1. The Johansen cointegration test 
results reveal a positive relationship between unemployment and inflation implying the 
disappearance of the Phillips curve long-run relation in Nigeria. The Ordinary Least Squares (OLS) 
results show a short-run negative but statistically insignificant relationship between unemployment 
and inflation though. The ECM result equally shows that about 72% of the short-run variations are 

2 
corrected annually; while the R of about 35% is fair. The study concludes that in adopting monetary 
policy intended to reduce inflation in Nigeria, policy makers need not use the trade-off relation in 
choosing appropriate strategy and recommends that Government should provide social amenities in 
the rural areas so as to reduce the rural-urban drift which have consequences for reducing the rate 
of unemployment.

Keywords: inflation, unemployment, economy, error correction mechanism, Nigeria.

1. Introduction
Unemployment and inflation are issues that are central to the social and economic life of each 
country. The existing literature refers to inflation and unemployment as constituting a vicious circle 
that explains the endemic nature of poverty in developing countries. Undoubtedly, parts of 
macroeconomic goals which the government strives to achieve are the maintenance of stable 
domestic price level and full employment of resources. Economic performance is judged by three 
broad measures: unemployment rate, inflation rate and growth rate of output (Ugwuanyi, 2004). 
Central to the social and economic life of every country is the issue of unemployment and inflation. 
Unemployment has been categorised as one of the serious impediments to social progress. 
Unemployment occurs when those who are expected and qualified legally and physically and 
willing to work given the prevailing wage structure are indeed not working. Apart from representing 
a colossal waste of a country's manpower resources, it generates welfare loss in terms of lower 
output thereby leading to lower income and deteriorating well-being (Raheem, 1993). 
Unemployment is a very serious issue in Africa (Bello, 2003) and particularly in Nigeria (Oladeji, 
1994; Umo, 1996). The need to avert the negative effects of unemployment has made the tackling of 
unemployment problems to feature very prominently in the development objectives of many 
developing countries. 
Inflation on the other hand, is a malady as well as pervasive economic phenomenon whose effects 
are felt to differing degree by each citizen.  Inflation is defined as a generalised increase in the level 
of price sustained over a long period in an economy (Adebayo, 1997). It is a household word in many 
market oriented economies and which several people – trade unionists, producers, consumers, 
professionals and non-professionals, workers and the like – talk frequently about, particularly if the 
situation has assumed a chronic character.
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 Unemployment and inflation are two intricately linked economic concepts. Over the years there 
have been a number of economists trying to interpret the relationship between the concepts of 
inflation and unemployment. There are two possible explanations of this relationship – one in the 
short term and another in the long term. In the short term there is an inverse correlation between the 
two. As per this relation, when the unemployment is on the higher side, inflation is on the lower side 
and the inverse is true as well.
Classical economists view inflation as a result of alteration in money supply. They were of the view 
that when money supply goes up, the price level of various commodities goes up as well. They also 
believed in and propagated the concept of natural rate of unemployment which is also called 
equilibrium level of unemployment in a particular economy. The monetarists on the other hand, 
explained inflation in terms of excessive growth of money supply relative to real output. Their view 
on unemployment however is framed within Milton Friedman's permanent income hypothesis 
(PIH): a reduction in employment and wage only affects output to the extent that the anticipated 
income declines.
The relationship between inflation and unemployment has been the subject of debates over the years 
both theoretically and empirically with mixed findings.  For instance A.W Phillips in 1958 
postulated a negative relationship between inflation and unemployment, a phenomenon popularly 
known as the Phillips curve analysis. However, economists such as Milton Friedman and Edmund 
Phelps disapproved Phillips curve “thesis”, stating that the trade-off between unemployment and 
inflation only existed in the short-run and that in the long-run the Phillips curve is vertical rather than 
downward-sloping. This led to the introduction of the natural rate hypothesis. Also, empirical 
analysis carried out by other economists over the years, have in one way or the other disproved the 
authenticity of the trade-off thesis as postulated by Phillips. Both high inflation rates and high 
unemployment rates were discovered to co-exist, giving rise to what has come to be known as 
stagflation.
The Nigerian experience of the crisis of unemployment and inflation became pronounced in the 
early 1980s following the collapse of oil prices on which the economy had become dangerously 
dependent. Before the 1980s, previous records showed that the Nigerian economy was able to 
provide jobs for its increasing population, and was able to absorb considerable imported labour in 
the scientific sectors. The wage rate compared favourably with international standards, the inflation 
rate was moderate, and there was relative industrial peace in most industry sub-groups.
Statistically, there has been some kind of a regular trend in the growth movement of inflation and 
unemployment rate in Nigeria over the years which calls for adequate attention and research. 
Between 1981 and 1990, unemployment rate averaged 4.4 percent with inflation rate standing at 29 
percent. Unemployment rate drifted upwards to 10.4 percent between 1991 and 2000 while inflation 
rate declined to 19.4 percent on average. Similarly, between 2001 and 2010, unemployment rate 
further increased to 12.7 percent on average while the rate of inflation during the same period 
declined to 8.52 on average.  Unemployment rate however reached an all-time height of 24.9 
percent in the year 2014 with inflation standing at 12.2 percent.
The Nigerian economy has remained largely underdeveloped despite the huge human and natural 
resources. The per capita income is low, unemployment and inflation rates are high as evidenced by 
the country's inability to attain single digit inflation despite the sporadic unemployment rate in the 
country. There are many socio-economic challenges too. The economy has continued to witness a 
situation in which economic recovery is immediately followed by economic recession and 
depression. The situation in Nigeria is disturbing. The various macroeconomic policies by 
government have been unable to achieve sustained price stability, reduction in unemployment and 
sustained economic growth. The fluctuations in the economy have confirmed the need to manage the 
economy effectively. The essence of macroeconomic management underlines the rationale of the 
government as a vital economic agent. However, it appears that government intervention has not 
been able to cure the ills in the economy.
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This study is necessary given the conflicting theoretical postulations and empirical findings. It is 
expected that accurate knowledge of the exact relationship between inflation and unemployment in 
Nigeria will enable policy makers come up with policies aimed at tackling high unemployment and 
inflation rates inherent in the Nigerian economy. The main thrust of this study is therefore to 
determine empirically whether Phillips curve relationship exists in the Nigerian economy between 
1980 and 2013.
The rest of the paper is structured this way: The next section delves into the extant literature and the 
third section sets out the method used in the investigation. Results and discussion are provided in the 
final two sections.

2. Literature Review
2.1 Theoretical Literature
The classical school of thought emphasized the role of money in explaining short term changes in 
national income. The fundamental principle of classical theory is that the economy is self-
regulating. Traditionally, this theory has been looked upon in terms of aggregate analysis. Their view 
was that involuntary unemployment was a short term phenomena resulting from discrepancy 
between the price level and wage level. Unemployment was the result of high real wages. 
Consequently the school argued that the demand for too high wages of workers without a 
corresponding increase in productivity renders products costly thereby discouraging 
competitiveness among local industries. The implication of this trend is the reduction of sales, which 
further leads to mass retrenchment of workers resulting in higher unemployment. 
The Keynesian theory of business cycle unemployment also known as demand deficient 
unemployment occurs when there is low aggregate demand in the economy. Keynes argues that this 
type of unemployment exists due to inadequate effective demand. When demand for goods and 
services falls, less production is needed; wages do not fall to meet the equilibrium level and mass 
unemployment results. The Keynesian framework postulates that increase in employment, capital 
stock and technological change are largely endogenous. Thus the growth of employment is demand 
determined and that the fundamental determinants of long term growth of output also influence the 
growth of employment. In the Keynesian theory, employment depends upon effective demand 
which result in increased output, output creates income, and income provides employment. Thus he 
regards employment as a function of income. 
In explaining inflation, the classical economists did not introduce the role of money in their model in 
terms of its demand and supply; instead, they introduced money by using the quantity theory. While 

th
the quantity theory was more formally developed in the 19  century by writers such as J. K. Mill and 
Irvin Fisher, early writers like Jean Bodin came to much similar conclusions many years before 
them. Therefore, the quantity theory of money in its crudest form was postulated by Jean Bodin and 
this theory states that "increase in money supply will bring about a proportionate increase in the 
general price level”. Irvin Fisher expounded his famous equation of exchange in his book ''The 
purchasing power of money'' published in the year 1911. According to this theory, quantity of money 
is the main determinant of the price level or value of money. Any change in the quantity of money 
brings about a proportionate change in the price level. In the words of Fisher, “Other things 
remaining the same, as the quantity of money in circulation increases, the price level also increases 
in direct proportion and vice versa''. Fisher explained his theory using the equation of exchange:
M*V=P*Q
Where:
M = Money supply or money stock
V = Velocity of money circulation
P = Average price level and
Q = Quantity of items traded.
Fisher did not disagree with Bodin's earlier assertion. He simply added that the more money changes 



“Journal of Economic Growth and Transformation” Vol.2 No.4

72

hand the more the quantity of money in circulation and consequently the more the rate of inflation. 
Hence, if N100 changes hand 10 items, it is equivalent to N1000.
More recently the Cambridge equation by John Maynard Keynes focuses on money demand instead 
of money supply. The theory also differs in explaining the movement of money. In the classical 
version, money moves at a fixed rate and serves only as a medium of exchange while in the 
Cambridge approach, money acts as a store of value and its movement depends on the desirability of 
holding cash. The Cambridge economists argue that a certain portion of the money supply will not be 
used for transaction, instead it will be held for the convenience and security of holding cash. This 
portion of cash is commonly represented by k, a proportion of national income that people desire to 
hold in money balances. In this version, the demand for money (MD) depends on national income 
(y) so that the higher the level of national income the more money balances people will prefer to hold 
in order to finance their transactions.
The Keynesian analytical framework thus opposes the classical view of direct and proportional 
relationship between the quantity of money and prices. According to this school, the relationship 
between changes in the quantity of money is non-proportional and indirect, through the rate of 
interest. Thus when the stock of money in the economy increases, the rate of interest falls, leading to 
an increase in the volume of investment and aggregate demand which ultimately raises aggregate 
output and employment. Keynesians see a link between the monetary sector of the economy and 
economic phenomenon that describes equilibrium in the goods and money market. Equally 
important is about the unemployment and full employment situation. Accordingly, so long as there is 
unemployment, output and employment will change in the same proportion as the quantity of 
money, but there will be no change in price.

2.1.1 The Phillips Curve 
Phillips curve was named after the British economists A. W. Phillips, who first examined the 
relationship between the rate of unemployment and the rate of money wage changes. His analysis 
was based on data for United States between 1861 and 1957. Phillips derived an empirical result that 
there was an inverse relationship between the rate of unemployment and rate of increase in money 
wage. Phillips found a consistent inverse relationship. When unemployment was high, wage 
increased slowly and when unemployment was low, wage rises rapidly. Phillips hypothesis gained 
support from Paul Samuel and Robert Solow who were among the first researchers on the trade-off 
thesis. Samuelson and Solow (1970) examined the relationship between the two macro economic 
variables in the United States. The results led to the conclusion that there is an inverse relationship 
between unemployment and inflation rates in the U.S.A. Furthermore, Solow (1970) and Gordon 
(1971) confirm the existence of a negative trade-off relationship between unemployment and 
inflation using macroeconomic data. These empirical findings have been regarded as the 'Solow-
Gordon affirmation' of the Phillips curve.
However, the Phillips curve faced strong opposition from the monetarist school, among who were 
the American economists Milton Friedman and Edmund Phelps. Friedman acceptance that the 
Phillips curve existed but only in the short run, but in the long run, the Phillips curve is vertical and 
that is no tradeoff between inflation and unemployment. He taught that both the demand for and 
supply of labour depended on the real wage rather than on the nominal wage. Since the nominal 
wage was evaluated in terms of the expected average consumer price level by employers and in 
terms of the expected average consumer price level by workers, employment could increase only as 
long as expected price level lagged behind the actual price level. In equilibrium, the expected and 
actual price levels are equal and so in equilibrium only one level of unemployment and output is 
possible. Friedman dubbed the associated unemployment rate as 'the natural rate of unemployment'. 
The natural rate of unemployment is the rate at which the actual rate of inflation is equal to the 
expected rate of inflation.
By this argument, the long-run Phillips curve is a vertical line at the natural rate of unemployment.  
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Tobin (1971), in contrast to Friedman, believed that the Phillips curve existed within limits. But as 
the economy expands and employment grows, the curve becomes even more fragile and vanishes 
until it becomes vertical at a critically low rate of unemployment. Thus, Tobin's Phillips curve is 
kinked shaped a part has a normal Phillips curve and the rest vertical at all rate of inflation. 
According to him, the curve is vertical at positive rate of inflation and horizontal at negative rate of 
inflation.
The focus of the present paper is to analyze the nature of the short-and-long-run relationship 
between inflation and unemployment in Nigeria within the framework of the Philips curve analysis 
and this informs the limitation of the theoretical review to the Philips curve and related theories.
2.2 Empirical Literature
In recent years, there has been much discussion regarding the applicability of Phillips curve in 
Nigeria as has been the case in other countries. We take a look at the most relevant of these.  
Aminu and Anono (2012) investigate the relationship between unemployment and inflation in the 
Nigerian economy between 1977 and 2009. Their study employ the Augmented Dickey-Fuller 
(ADF) technique to examine the unit root property of the series after which Granger causality test 
was conducted to determine causation between unemployment and inflation, then cointegration test 
was conducted through the application of Johansen cointegration technique to examine the long-
run relationship between the two phenomena. The results indicate that inflation impacted negatively 
on unemployment in support of Phillips assertion. The study recommends the use of 
inflation/unemployment theory that is drawn from data sourced locally and also improvement in the 
existing theories in order to ensure their applicability in the Nigerian context. They feel these 
measures are necessary to achieve the desired reduction in unemployment and inflation rates in 
Nigeria which in turn will boost the country's economic growth.
Taiwo and Folorunso (2013) examine the existence and the stability of Phillips relations for Nigeria 
using time series data from 1970 to 2010. Augmented Dickey Fuller and Philip Peron unit root tests 
were employed to check for stationarity. Autoregressive distributed lag model (ARDL), OLS, 
general to specific approaches to cointegration were used to explore the Philips curve relationship 
and ECM was employed to determine short run dynamics. The results show that the relationship 
between the change in inflation rate and the unemployment rate is theoretically negative in the short 
run – a low unemployment rate leads to an increase in the inflation rate and therefore an acceleration 
of the price level. However, the relation became nonexistent in the long run with positive 
relationship between inflation and unemployment signifying stagflation. Meanwhile, recursive 
residual (CUSUM and CUSUMsq) tests confirm a stable Philips relation.
Abachi (1998) studies the trade-off between unemployment and inflation in Nigeria using a trade-
off model used by Rea (1983). His study reveals that there is no trade-off between inflation and 
unemployment. Rather the estimates established a non-linear curve that slopes upwards. Also, his 
findings show that bi-causality exists between inflation and unemployment, which implies that any 
attempt to control inflation results in the aggravation of unemployment and vice-versa.
Omoke and Ugwuanyi (2010) test the relationship between money, inflation and output by 
employing cointegration and Granger-causality tests analyses. The findings reveal absence of a 
cointegrating vector in the series used. Money supply is seen to Granger cause both output and 
inflation. The results suggest that monetary stability can contribute towards price stability in the 
Nigerian economy since the variation in price level is mainly caused by money supply as their study 
finds empirical support in context of the money-price-output hypothesis for the Nigerian economy. 
Broad money (M ) appears to have a strong causal effect on the real output as well as prices. Their 2

study concludes that inflation in Nigeria is to a great extent a monetary phenomenon. 
Popovic (2009) provides a comparative analysis of Phillips curve regularity in Eurozone through 
correlation analysis and finds that the simple linear correlation coefficient between unemployment 
and inflation is negative. The study concludes that the relation between unemployment and inflation 
is moderate and inverse.
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Furthermore, Faridul-Islam et al (2003) examine the hypothesis of the Phillips curve using US 
economic data from 1950 to 1999. They find a weak long-run co-integrating relationship and long-
run causality between unemployment and inflation. They recommend that the US stabilization 
policy should still be able to exploit the trade-off relationship between the unemployment rate and 
inflation rate.
Umoru and Anyiwe (2013) examine the dynamics of inflation and unemployment in Nigeria using 
the vector error correction methodology over a period of twenty seven years. The study finds 
evidence of stagflation in the Nigerian economy over the period of study. Following the findings of 
the study, the researchers conclude that the Nigerian economy is managing a shocking rate of 
inflation together with a severe recession as the unemployment rate has risen astronomically. 
Consequently, the Nigerian economy is at a cross road. Based on these findings, their study 
recommends that the Central Bank of Nigeria (CBN) maintains a stance of gradual reduction of the 
benchmark inflation rate to a single digit as the excessive contraction of the monetary policy rate 
seems to have become counterproductive in recent times.
The empirical evidence highlighted has shown that there is strong evidence to support the short-run 
conclusion of an inverse relation between unemployment and inflation but this cannot be said of the 
long-run situation owing to the less than convincing evidence. The present study therefore hopes to 
add to literature by providing strong empirical evidence as to the nature of the long-run relationship 
between unemployment and economic growth with respect to the Nigerian economy.

3.  Method
3.1 The Model
A model is an abstraction from reality owing to the fact that it is almost impossible to carry out a 
research that incorporates all the factors that exist in real life situation. The usefulness of model 
building in economics is to simplify the complexities of real life.  In the attempt to explore 
empirically the relationship between unemployment and inflation in Nigeria therefore, a regression 
model is employed. In the model, unemployment rate (UMPR) is regressed on inflation rate (INF), 
gross domestic product (GDP), and government total expenditure (GEX). In its functional form the 
model appears as follows:
UMPR = f (INF, GEX, GDP)       1
Expanding the model into a linear mathematical relationship, we have
UMPR = β  + β INF + β GEX + β GDP      20 1 2 3

We complete the econometric model by including the stochastic term.
UMPR = β  + β INF + β GEX + β GDP +      30 1 2 3 t

Where: β  = intercept; β , β , β  = the coefficients or parameters attached to the explanatory 0 1 2 3

variables;  = stochastic variable.t

The theoretical a priori expected sign of the model is that the estimated parameters of the model 
should all be negatively signed. Reasons include that a reduction in inflation rate should lead to 
an increase in unemployment rate; an increase in government expenditure should cause a fall of 
the unemployment rate through the establishment of job-creating industries; and an increase in a 
country's GDP should cause unemployment to reduce because when GDP increases, the 
economy is more capable of establishing job-creating industries, all other factors remaining the 
same. In summary, β ,  β ,  β  < 0.1 2 3

3.2 Estimation Procedure
(i) Unit Root Test
First the series are tested for unit roots using the augmented Dickey-Fuller (ADF) method. We desire 
that they be free of unit roots problem, a conclusion that is valid only if the particular series is 
stationary at level, in which case we say the series is integrated of order zero, I(0). Otherwise we shall 
have to difference the series until there is evidence to believe stationarity has been achieved.
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(ii) Co-integration Test
 It is used to test for the existence of long-run relationship between the variables of interest. Johansen 
co-integration approach is used in the present study to ascertain the nature of the long-run 
relationship between the unemployment and inflation. Engel and Granger (1987) pointed out that a 
linear combination of two or more non-stationary variables may be stationary. If such a stationary 
combination exists, then the non-stationary time series are said to be co-integrated. The test process 
involves a test of the null hypothesis that there is r of co-integrating vectors against the alternative of 
r + 1 co-integrating vector.

(iii) Error Correction Mechanism (ECM)
Having established the existence of co-integration, the next step requires the construction of error 
correction model to capture the short-run dynamics. The purpose of the error correction model is to 
indicate the speed of adjustment from the short-run equilibrium to the long-run equilibrium state. If 
co-integration is accepted, it suggests that the model is best specified in the first difference of its 
variables with one period lag of the residual, ECM(-1), as an additional regressor. To this effect the 
regression was done on the first differences of the variables in equation 3. By taking the first 
differences, we lost the long run relationship stored in the data which suggests that we have to use the 
variables at both their levels and first differences. The advantage of using error correction 
mechanism (ECM) is that it incorporates the variables at both sides – levels and first differences – 
and thus ECM captures the short-run disequilibrium situations as well as the speed of adjustments to 
long-run equilibrium between variables.

3.3 Data Sources
The data employed in this research are secondary data obtained from official sources. Those of 
inflation rates, government total expenditure and gross domestic product are from the Central Bank 
of Nigeria's (CBN) Statistical Bulletin, Vol. 24 (2013) while the unemployment rates were gleaned 
from the World Bank database for Nigeria. All are nominal data covering a 34-year period from 
1980-2013.

4. Results
The units roots test, cointegration and error correction results are presented and analyzed in this 
section.

4.1 Stationarity Test Results
A common characteristic of most time series data is the existence of unit roots problem. The 
Augmented Dickey-Fuller (ADF) test was therefore employed to test for stationarity or the 
existence of unit roots in the data. The test result is as presented below:
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T able 1. Augmented Dickey-Fuller Unit Root Test Results showing Trend and Intercept @ 
level

Sources: Researchers' compilation from E-views (Version 7.0)

Table 2. Augmented Dickey Fuller Unit Root Test Results showing Trend and Intercept @ 
st1  difference

Sources: Researchers' compilation from E-views (Version 7.0)

Tables 1 and 2 show the results of the Augmented Dickey-Fuller unit root tests at level and first 
difference respectively. From table 1, it can be seen that none of the variables used for the estimation 
is stationary at level. In order words, the variables contain unit roots and needed to be differenced in 
order for their stationarity to be induced. This is because their ADF test statistics are all less than the 
corresponding critical values at 5 percent level of significance in absolute terms. This necessitated 
the conduct of differenced unit root test and the results are summarized in table 2. From the result, it 
is obvious that at first difference, all four variables: UMPR, INF, GEX and GDP are stationary since 
their ADF test statistics are greater than their critical values at 5 percent level of significance. Thus, 
the series are stationary and integrated of the order one, I(1).

4.2 Cointegration Test Results
The summary of the results of the cointegration test is shown in Table 3. The specification includes 1 
lag with the linear deterministic test assumption.

Table 3. Johansen Co-integration test result

Sources: Researchers' Compilation from E-views (Version 7.0)

The results of the cointegration in Table 3 show that the trace statistics is greater than the critical 
value at 5 percent level of significance in two of the hypothesized equations. This confirms that 
there is at least one cointegration relationship among the variables of the model. Hence, 
unemployment rate (UMPR) is at some point in equilibrium condition with inflation rate (INF), 
government expenditure (GEX) and gross domestic product (GDP) which kept them in 

Series 
 

ADF 
Test Statistic 

  5%  critical 
values 

Order  Remarks 

UMPR -2.553124 -3.557759 1(0) Not Stationary 
INF -2.889267 -3.557759 1(0) Not Stationary 
GEX  0.703082 -3.562882 1(0) Not Stationary 
GDP  1.333270 -3.557759 1(0) Not Stationary 
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proportion to each other in the long run. This evidence of cointegration among the variables 
implies that at least one direction of influence could be established among the variables. The 
normalized cointegrating coefficients for one cointegrating equation given by the long-run 
relationship is, 
UMPR = 0.070831INF - 0.030586GEX + 0.001601GDP    4
The above equation shows the nature of the relationship existing among the variables used for the 
empirical analysis. Of special interest is the relationship between UMPR and INF of which from 
equation 4 is positive.  The implication is that in the long run, the Phillips curve must have 
disappeared entirely in line with the monetarists assertion of vertical Phillips curve in the long run 
such that it could be possible to put up policies aimed at reducing unemployment without increasing 
inflation and vice versa.

4.3 Error Correction Model (ECM) Results
The existence of long-run co-integrating equilibrium provides for short-term fluctuations. In order 
to capture the short run fluctuation and to estimate the parameters of economic relationship existing 
among the study variables, error correction method (ECM) was employed and the result is presented 
in table 4.

Table 4.  Error Correction Mechanism (ECM)

Source: Researchers' Compilation from E-views (Version 7.0)

Table 4 shows the ECM result. From the ECM result, the constant term has a coefficient of 0.385 
implying that when all independent variables are kept constant, unemployment rate will be 
0.385%. The coefficient of INF is -0.0081. This entails that a unit increase in inflation rate will 
bring about a decrease in unemployment rate by 0.0081 units per annum. The coefficient of GEX 
is   -0.00037 implying that a billion naira increase in government expenditure will reduce 
unemployment by -0.00037 per annum. Finally, the coefficient of GDP is 0.0000117 implying 
that unemployment rate increases with an increase in GDP.
However, judging by the p- values of INF, GEX, GDP and ECM (-1) which are 0.0406, 0.9071, 
0.9355 and 0.0008 respectively, it will be seen that only the ECM (-1) coefficient is statistically 
significant at 5 percent level of significance owing to the fact that its p-value is less than 0.05 while 
others are statistically insignificant since their p-values are all greater than 0.05. Furthermore, the 
coefficient of ECM (-1) equals -0.724078. This reveals that the speed of adjustment from the short-
run to the long-run realities of the cointegrating equations is 72 percent annually. This shows that the 

Dependent Variable: UMPR 
   

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 0.385253 0.751162 0.512876 0.6122 

D(INF) -0.008109 0.039942 -0.203026 0.9406 
D(GEX) -0.000369 0.003134 -0.117850 0.9071 
D(GDP) 0.0000117 0.000144 0.081633 0.9355 
ECM(-1) -0.724078 0.192575 -3.759984 0.0008 

     
     
     R-squared 0.352064     Mean dependent var 0.137500 

Adjusted R-squared 0.256074     S.D. dependent var 4.112746 
F-statistic 3.667703     Durbin-Watson stat 1.471517 
Prob(F-statistic) 0.016427    
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short-run dynamics adjusts to long-run equilibrium at the rate of 72 percent per annum within the 
period under review, all other things remaining the same. Finally, the coefficient of multiple 

2determination (R ) is 0.352064 which indicates that 35.2% of the total variations in unemployment 
rate (UMPR) are adequately explained by changes in the explanatory variables.

4. Discussion and Conclusion
Our results reveal that unemployment has a negative and statistically insignificant relationship with 
inflation rate in the short run. This conforms to the a priori expectation as backed up by the empirical 
analysis of Phillips (1958) that discovered this sort of relationship with respect to the United States' 
economy.   The negative coefficient of inflation shows that a trade-off relationship exists between 
unemployment and inflation in Nigeria in the short run but the p-value shows that the relationship is 
not statistically significant. Between 2010 and 2013 inflation rates in Nigeria tended strongly 
towards the desired single-digit bracket as suggested by the official year-on-year inflation rates. At 
the same period unemployment rates have soared reaching an all-time high of 23.9% in 2011, 
although in fact social analysts put the figure at about 35%. This highlights the fact that inflation-
targeting would worsen the unemployment situation in Nigeria in the short run.
However, the long-run relation given by the co-integration result indicates that in the long run, there 
is no trade-off between unemployment and inflation in Nigeria.  The result shows that while 
i n f l a t i o n  i s  i n c r e a s i n g ,  u n e m p l o y m e n t  a l s o  i n c r e a s e s                                                                                                                                                                        
in the long run. The study therefore concludes that Phillips curve relationship does not exists for 
Nigeria in the long run. The findings are in line with those of Aminu and Anono (2012) and Umoru 
and Anyiwe (2013) who find the existence of the Phillips curve short-run trade-off at different 
periods of the Nigerian economy but especially with Taiwo and Folorunso (2013) who reached the 
same conclusion as in the present study.
A major policy implication of the result is that in adopting monetary policy that will reduce inflation 
in Nigeria, policy makers need not use the trade-off relation in choosing appropriate strategy. In the 
light of the findings, the following recommendations are made: There should be intensive 
development of the agricultural sector by the government since it has potentials to increase the 
supply of farm products and other basic necessities of life. This will in essence bring about reduction 
in price level and increase in employment generation leading to decreased unemployment in the 
country; Government should embark on provision of social amenities in the rural areas so as to 
reduce the rural-urban drift which have consequences for reducing the rate of unemployment.  
Finally, government should embark on labour intensive technique of production as against capital 
intensive and also close the border to some extent which is the likely measure to reduce 
unemployment and inflation and increase domestic output level (GDP).
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CLIMATE CHANGE: THE CAUSES, IMPACT, AND INTERNATIONAL 
MANAGEMENT POLITICS*

By

Professor OBC Nwolise,
Head, Department of Political Science,
University of Ibadan, Ibadan, Nigeria

I. INTRODUCTION
 Our ancestors in this continent of Africa taught us that the goat fed by two peopledies of 
hunger and starvation. The Oyibo have a similar philosophy to the effect that too many hands spoil 
the broil. The problem is that each person or hand will be operating on the basis of his/its own 
knowledge, conditions, world outlook, and interests, while the common interest suffers.  This is the 
fate of the world today as regards climate change with all the danger it clearly poses to individuals, 
groups, nations and the entire world.
 Climate change was on the lips of Pope Francis as a priority agenda the very first day he 
landed the United States of America (USA) on official visit in September 2015. That was probably 
to warn the world especially the big powers and industrialised nations that enough was not being 
done to combat the threats posed by climate change. He categorically told the world that today is “a 

1
critical moment in history.” While speaking to the over 11,000 people that gathered to welcome 
him in the White House South Lawn, in Washington D.C., he asserted with all the authority he could 

2muster that the problem of Climate Change can “no longer be left to a future generation”.  His 
words, mood and body language were urging the world to action, with a 
        
___________

th
* Paper presented at the 7  National Annual Conference of the Institute of Economists of 

Nigeria (INEN) held at the Owolabi Hall, Afe Babalola University, Ado-Ekiti, Ekiti State, 
October, 29-31, 2015.

sense of urgency.  His host, President Obama concurred noting that the Pope reminded people
3

that “we have a sacred obligation to protect our planet”.
 Long before the Pope's visit to the USA, the United Kingdom in its 2009 National Security 
Strategy noted that “Climate Change will be a wide ranging driver of insecurity acting as a “threat 

4 multiplier”, exacerbating existing weaknesses and tensions around the world”. This statement was 
an updated version on the 2008 assertion in the same medium to the effect that “Climate Change is 

5potentially the greatest challenge to global stability and security and therefore to national security.
 The above statements demonstrate the fact that Climate Change is not only real but also that 
the dangers it poses to the entire world are real; and that urgent serious actions are needed at the 
national and international levels to prevent and mitigate these dangers.  However international 
politics is blocking due necessary and urgent actions on the matter as each nation especially in 
Europe (the industrialised section of the world) is looking at its purse.  Climate change is a threat 
globally to human security defined as “Safety from chronic threats such as hunger, disease, and 

6
repression… and protection from sudden and hurtful disruptions in the patterns of daily life”.
 Our task in this modest discourse is to explore the causes, and impact of climate change.  We 
are also to examine the international politics surrounding the blocking or delay of necessary actions 
for combating the clearly threatening phenomena of Climate Change.
 The rationale for thinking aloud on this topic at this point of national and international 
history is not far fetched.  First, we have to call the attention of Nigeria's political leaders, 
researchers, and security sector managers to the urgent need to embark on effective plans and 
actions now to protect the nation, its people, properties and infrastructure from the real and 
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potential dangers of climate change. Second, Africa no doubt is the most vulnerable continent to this 
climate change, due to its tropical location, and the peculiar political, economic, social, and 
infrastructural weaknesses of the continent.  The African Union long recognized this 
peculiarvulnerable situation of Africa, hence its January 2007 “Declaration On Climate Change and 
Development In Africa” in which it noted that “climate change could damage and endanger the 

7
future well-being of the population, ecosystems, and socio-economic progress of Africa.”  
Dambanzau gave three key reasons why Africa is the most vulnerable continent:

(i) Most parts of Africa are heavily dependent on rain-fed agriculture and livestock.  As a result, 
variations in rainfall leading to drought and floods will spell disaster such as food 
scarcity, loss of lives and property, and starvation.

(ii) Most African governments are weak, and have weak institutions for managing natural 
disasters thereby creating arena for social conflict.

(iii)  Likely increases in trans-border crimes encouraged by porous borders.
These mean that African leaders need to act fast now to get African nations, people, and institutions 
active against climate change. Third, because of Africa's recognized most vulnerable situation, 
Nigeria in particular and Africa in general must be vigilant and active even if the rest of the world 
goes to sleep over climate change.  For now, both Nigeria and the entire Africa are asleep despite the 
fact that some of the devastating impact of climate change such as flood and global warming even 
when some parts of the outside world are brainstorming and preparing for the worst from climate 
change, including policy formulation, citizen education, and empowerment of relevant institutions.
 Fourth, governments in Africa and the world must be pressurized to undertake relevant 
collaborative actions urgently, especially to protect coastal areas, river-rine populations and desert 
environments, which need urgent greening.  Fifth and finally, Nigerians must put on their thinking 
caps in search of new sources of national developmental revenue, as oil revenue is bound to keep 
fluctuating if not falling as a result of the search for new energy sources as a strategy of individual 
nations reducing the impact of climate change in their territory.

II. CONCEPTUAL DISCOURSE
 To ensure that we have a common understanding of key concepts and better appreciation of 
this discourse, it is deemed necessary to define climate, climate change, and politics.
(a) Climate
 The issue of climate change has moved the study of climate away from the exclusive field of 
climatologists, Geographers etc.,  to diplomats, politicians, political scientists, and others. While we 
leave the detailed conceptualisations to the gurus of the discipline, we understand climate here as the 

8“general weather conditions in an area over a long period”.  Similarly, and more elaborately, Hanks 
defines climate as the “composite or generalization of weather conditions of a region as temperature, 
pressure, humidity, precipitation, sunshine, cloudiness, and winds throughout the year, averaged 

9over a series of years.
 Weather, itself, is the state of the atmosphere at a given place and time with respect to 

10
temperature, wind, rain, cloudiness, moisture, pressure and others.
(b) Climate Change
 Climate change is generally understood as alteration of the climatic condition of the world, 
which in turn affects the weather of any part of the world at a given time. The Intergovernmental 
Panel On Climate Change defined Climate change as “a change in the state of the climate that can be 
identified…by changes in the mean and/or the variability of its properties that persists for an 

11
extended period typically decades or longer”.
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(c) Politics
 As a general concept, politics is regarded as “the practice of the art or science of directing and 
administering states or other political units”, but traditionally, it is perceived as “the art and science 

12of government”.  Politics is also about acquiring and exercising power, influence and authority, and 
13

the management and resolution of conlficts.
 On a higher intellectual plane, Easton perceives politics as the authoritative allocation of 

14values, while Laswell defines it as the process of determining who gets what, when and how.  
15

Zartman sees politics as the handling of demands” , while Nwolise defines politics as “the struggle 
16for the minds and resources of men and nations.  For necessary urgent and coordinated international 

actions in the combat of climate change, the struggle for the resources and the desire to influence and 
control other nations in the process have remained the culprits.

III. CAUSES AND IMPACT OF CLIMATE CHANGE
The Causes
 Generally, the cause of climate change is human action that stimulates the depletion of the 
natural ozone layer which shield the earth from the sun's rays.  The result of this depletion is that the 
sun impacts more on the earth than normal or usual, stimulating, changes in climatic conditions.  The 
specific causes of climate change have been identified as including:
(a) Fossil fuel burning that produces carbon dioxide.
(b) Forest burning that produces carbon dioxide.
(c) Emissions from electrical and electronic materials 
(d) Emissions of vehicles in the forms of carbon dioxide (CO ), and carbon monoxide (CO).2

(e) Carbon emissions from industries especially power plants.
(f) Carbon emissions from bomb and mines explosions.
(g) Carbon emissions from the burning of tyres, refuse, etc.
(h) Carbon emissions from deliberate or accidental burning of objects such as houses, vehicles, 

farmlands, and others.

Impact of Climate Change
 Climate change impacts on the earth in the following ways among others:
(a) Global warming which raises the temperature of the earth beyond the usual or normal.  This 

makes human beings, plants and animals feel hotter, and cause ice to melt in ice-regions, and 
dries up waters in shallow lakes, and rivers.

(b) Variations in weather that make it difficult to predict.
(c) Variations in rainfall producing severe drought, desertification, deforestation, food 

insecurity, water scarcity and conflict, etc.
(d) Rise in sea levels with the attendant dangers
(e) Flooding that destroys lives and property and farmlands especially in coastal low-lying 

towns, and settlements along river courses.
(f) Melting of polar caps (ice)
(g) Loss of jobs when shallow lakes and rivers are dried up, making fishermen and farmers 

jobless.
(h) Threat to national security through various ways such as drought that creates job loss that 

increase crime level, food insecurity-hunger and starvation.

(i) Damages to national and international infrastructure such as roads, bridges, dams, harbours, 
airports.

(j) Generation of Internally Displaced Persons that willdraw on emergency basis from scarce 
national resources.

(k) Forced movements and migrations by migrants and refugees that surge into other countries 
with their attendant security risks to host nations and explosion of demands for social 
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services, as well as possibility of causing humanitarian disasters seeking disaster relief.

(l) Changes in rainfall distribution pattern with serious implications for food security, and 
availability of clean water. Infact, hunger and starvation are steering humanity in the face.

(m) Exacerbation of wild fires, avalanches and landslides.

(n) Stimulation of the need for new energy sources and resources.

(o) Less accurate prediction for rainy season, dry season, winter, summer etc.

(p) Increased heat and subsequent human discomfort especially in the tropics of Africa.
(q) Diversion of developmental resources to emergency actions aimed at managing natural 

disasters.

(r) Expenditures on special training and equipment of military and para-military organisations 
that are to carry-out search and rescue operations, construction of new settlement sites for 
refugees and InfernallyDisplaced Persons, Crowd Management, etc.

IV. THE POLITICS OF INTERNATIONAL MANAGEMENT

The on-going migrants and refugee crisis in Europe has clearly shown the type of international

politics playing out over the issue of collaborative world effort in combating climate change. 
Thousands of forced migrants and refugees from war-torn and poverty stricken African, Arab, and 
South American nations - old and young, women and children, - are today milling all over Europe in 
search of safe abode.  Many of the migrants want to go to Germany and Austria.  Some European 
nations paid some ship operators to divert these migrants and refugees away from their shores to 
other nations. Some nations have opened their gates to these migrants and refugees. For example, 
Lebanon has over 1.6 million refugees (with 1.4 million coming from Syria alone), whose up-keep 

17
costs the nation over $5.0 billion annually , Turkey has received over 2 million refugees and is 
criticizing the European Union (EU) for not sharing much from the refugee crisis.  The EU has 
promised to make available funds for Turkey to assist in the management of the crisis, but Turkey is 
insisting that the amount being offered is too little to make any meaningful impact.
 Hungary received some of the migrants and has now sealed off its borders with Serbia and 
Croatia to stop the inflow of the migrants, and divert them to other countries. Over 5000 refugees and 
migrants enter Greece daily.

The politics surrounding the European migrants/refugees crisis is on what percentage of 
these is each nation willing to accept and cater for from its own resources; and how best and quickly 
can the inflow be terminated.  The EU met in September and decided on quota which some European 
nations rejected.  The US and Russia have not agreed on how to end the Syrian crisis that is 
generating many of the refugees.  The entry of Russia with its bombings in Syria has generated more 
refugees outflow.

While some nations are individually taking measures to manage climate change within their 
territories, there is a lot of international politics surrounding the issue of climate change and its 
collective combat. The politics is about what each nation can place on the table for collaborative 
efforts in tackling the menace. It is obvious that European (industrialised) nations have through their 
industries contributed more to the depletion of the ozone layer, than other continents, but they are not 
ready and willing to vote corresponding greater amount of funds for collective action against climate 
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change. A lot of research is needed on the possibility of replacing lost ozone layer, and how to 
prevent further depletion of the ozone layer.

Infact, Africa needs to press for compensation from the industrialised nations.  The problem 
however is that African leaders have not even been able to press and obtain reparations for the 
continent and its people for the over 400,000,000 Africans carried away by Europe as slaves for the 
400 years (1450s to 1850s) of the inhuman trade.

Each nation especially in Europe is taking solid but sole steps against climate change, but 
very slow and almost non-forthcoming on international collaboration.  International meetings on the 
problem have been far in between, and no concrete decisions have been made for focused effective 
action. In the US, for example President Obama is to limit power plant emission of carbon dioxide to 
32% by 2030 because power plants contribute 40% of carbon emission in USA, which constitute the 

18most common green house gas that exacerbates climate change. . President Barack Obama himself 
pointed accusing fingers at the power plants as key culprits asserting that: “Power plants are the 

19
single biggest source of harmful carbon pollution that contributes to climate change”. There is need 
for world decisions on these matters.

European nations are the industrialised nations whose numerous plants have contributed 
most enormously to the depletion of the ozone layer through CO  emission.  They have also profited 2

most in terms of export revenue from industrial manufactures. But they will want the burden to be 
shared equally with Africa, Latin America etc when it comes to funding international action.

More international meetings have probably been held over Europe's migrant/refugee crisis 
in the last one year than over climate change that has been a great world challenge since the last five 
years.Africans and Africa must stand up and play the politics in favour of the continent.  The point 
must be made clearly that Europe is enjoying the benefits of industries that engineered the climate 
change most, while Africa is to bear the brunt of the climate change, especially global warming.  As 
Mshelia rightly noted:

Climate change will amplify existing social, political and resources stresses, 
shifting the tipping point at which conflicts ignite, rather than directly causing 
them.  Global warming will increase temperatures by 2-4 degrees Celsius, and 
although the change in climate is caused by CO  emissions from industrialised 2

countries in the Northern hemisphere, Africa will bear the brunt of the effects of 
20climate change.

This fact, that the “change in climate is caused by CO  emissions from industrialised countries in the 2

Northern hemisphere” must not be lost to Africans, African leaders, researchers, and media in the 
politics of international collaborative efforts and putting down national resources for combating 
climate change and its negativeconsequences.

V. CONCLUSION
 It is not all negativities from climate change.  The combat of the change presents some 
opportunities for positive gains for nations that plan and execute effectively. For example, in the 
USA, President Obama's plan to cut down power plants' emission are expected to lower energy bills 
for Americans, create thousands of new jobs in the renewable energy sector., and ensure more 
reliable energy services for American people.  Thus, what is needed is foresight, excellent planning 
and excellent execution.
 To bring this modest discourse to an end, a few observations and recommendation's are 
imperative. One, while each nation should take necessary steps to prevent and mitigate the 
devastating effects of climate change, it should be noted with emphasis that it is not an ugly 
phenomenon individual nations can fight. There must be effective collaborative platform for 
collective international action. Two, there must be a world strategy or world wisdom for combating 
climate change even if there is no world unity in terms of funding.  Three, there should be researches 
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to see if lost ozone layer can be replaced as researches are also going on, on how to prevent further 
depletion of the ozone layer. Four, since European industries contributed most to the phenomenon of 
climate change, much of the required funds for necessary international action should come from the 
industrialised nations. Five, Africa which will bear the greatest brunt of the devastating 
consequences of climate change, especially global warming, should demand and get special 
compensation through the African Union from the industrialised world. 
 Six, Nigeria should lead Africa in demanding proportional quota in the world's budget to 
fight climate change when world powers meet in Paris in December 2015 to discuss and plan 
Climate change fight. Seven, desert areas should be greened and better ways of predicting flooding 
found. I have been advocating the use of Strategic Spiritual Intelligence (SSI) since 2009, but it is 
being laughed over each time, yet humanity is daily losing hundreds of its members to avoidable 
calamities that could be predicted through SSI several years ahead.  Eight, irrigation projects should 
be embarked upon by nations to make farmers, agriculture, and food security of nations less 
dependent on natural rainfall.  Nine, better storage facilities and food processing plants are urgently 
needed in developing countries to avoid wastages in farm yields, and make food items available 
round the year.
 For Nigeria specifically, it should be noted that displaced persons as a result of 
desertification, war, drought etc in Niger, Chad, Benin, Cameroon and other neighbouring countries, 
will find their way to Nigeria.  Thus, we must get ready.  Also, as the world steadily moves away 
from fossil fuel to lower carbon energy sources, the country's fortunes which depend essentially on 
oil will probably steadily go down.  We must therefore diversify the nation's economy now into 
agriculture, sold minerals, tourism, petro-chemicals, and agro-allied industries.
 The new Defence Policy being fashioned now for the country must take into account the 
issue of climate change, especially as regards how it affects our armed forces' training and 
equipment.  Climate change needs to be integrated into the nation's defence policy, security policy, 
development planning strategies etc.
 We must start now to plan how to move and cater for about 40 million people living along 
Nigeria's Coastlines in case of rise in sea levels that threaten them.  Our leaders must no longer see 
the Sahara desert as a liability and threat to Northern states. Instead, it should be seen as an asset, 
source of viable glass industries, and a vast land that can if properly tamed, feed the whole of Africa 
with vegetables and assorted fruits.  This requires sophisticated thinking and sophisticated 
governance system that can transform a desert into a forest within five years!
 Finally, the National Emergency Management Agency (NEMA), the Nigerian Air Force, and 
Nigerian Navy need to be properly structured, adequately funded, sophisticatedly equipped, and 
adequately manpowered ready for any challenges from climate change.
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ABSTRACT
The world has been experiencing devastating weather hazards and the calamities associated 

with climate change. Researchers around the world have alluded, that if nothing is done now to 
address the issues of climate change, the resultant impact will be catastrophic on all of humanity. It is 

o
held that global temperatures must not rise by more than 2  C to have a good chance of reducing the 
risks of climate change. Several reports have identified Africa as the most vulnerable to the impacts 
of climate change. In addition, Africa is one of the poorest regions in the world and has been 
identified to be the least able to cope with the impacts. Nigeria is exposed to the dangers of climate 
change, which is now a global issue. The dangers pose serious threats to existing environmental 
problems like desertification, erosion, flooding, and ecological devastation. Considering the strong 
nexus between climate change and development, Nigeria is highly at risk in the area of food security, 
poverty reduction, energy and most importantly, infrastructure and general economic development. 
Droughts, floods and storms are likely to increase in both frequency and intensity. Changes in 
precipitation levels and patterns are also likely to occur. Temperatures are expected to increase 
across the board, exacerbating other climatic impacts. The prospective impacts on society and 
economies across the country are huge, potentially affecting all sectors and all groups of people in a 
negative way. The poor and the marginalized are expected to be most affected. In view of the colossal 
loss of bio-diversities through climate change and its socio-economic effects in Nigeria, the current 
study examines the cases, causes and cautions for climate change and its implications for sustainable 
development.

INTRODUCTION

Climate Change is one of the most topical issues in the world agenda today. Scientific 

evidence has revealed that climate change is an all encompassing threat and is considered the most 

serious threat to the survival and sustainable development of humanity. Its impacts are real and are 

being felt globally. IPCC (2007) Fourth Assessment Report (AR4) gave the one of most acceptable 

definition of climate change, which states that “climate change is a change in the state of the climate 

that can be identified by changes in the mean and/or the variability of its properties, and that persists 
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for an extended period typically decades or longer”. 

Climate change is different from the generally known terms like climatic fluctuations or 

climatic variability. Climate fluctuation or variability refers to variations in the mean state and other 

statistics (such as standard deviations, the occurrence of extremes, etc) of the climate on all spatial 

and temporal scales beyond that of individual weather events. Like climate change, variability may 

be due to; natural internal processes within the climate system (internal variability), or variations in 

natural or anthropogenic external forces (external variability). The most crucial things about the 

concept of climate change is not only the time periods involved but also the degree of variability that 

the change is subjected to as well as the duration and impact of such variability on man and the 

ecosystem. 

The causes of climate change are both natural and anthropogenic. Climate change is caused 

by either natural or/and anthropogenic factors. Researchers have shown that for the past few decades, 

anthropogenic factors likes urbanization, deforestation, population explosion, Industrialization and 

the release of greenhouse gases are the major contributing factors to the depletion of the ozone layer 

and its associated global warming and climate change (Buba, 2004; Odjugo, 2007). 

There have been growing awareness that the earth's climate is changing at an alarming rate 

and the Fourth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) 

affirms that climate change is no longer in doubt but is now unequivocally apparent based on 

evidence from scientific observations of increases in global average air and ocean temperatures 

(IPCC, 2007). Although extreme violent weather has occurred throughout history, recent upsurge in 

climate related hazards is confirming the argument for global warming and climate change (Odjugo 

and Ikhuoria, 2003). The evolving climate change coupled with increasing temperature has been 

observed to plunge some localities into experiencing extreme weather conditions (Odjugo, 2005). 

Trends of global climate change: Lessons for Nigeria

The on-going climate change and its associated global warming are expected to cause 

distinctive climate patterns in different climatic zones, which will impact negatively on the 

ecosystem (Mshelia, 2005). That is why Ojo (1991) and Clerk (2002) advised that weather and 

climate should not be taken for granted in the pursuit of technological development, exploration and 

processing of environmental resources. Available evidences show that climate change will be global, 

likewise its impacts, but the biting effects will be felt more by the developing countries especially 

those in Africa due to their low level of coping capabilities (Nwafor, 2007). 

Nigeria is one of such developing countries. Researchers have shown that Nigeria is already 

being plagued with diverse ecological problems, which have been directly linked to the on-going 

climate change (NEST, 2003; Ikhile, 2007). These studies focused more on climatic impacts. Studies 

that address climate trends in Nigeria cover either short period or small area (Afiesimama, 1999), 
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whereas Singer and Avery (2007) revealed that it takes at least a century of weather data to evaluate 

climate trend for a reasonable conclusion to be drawn. There is therefore the need to examine the 

climatic pattern of Nigeria over a long time as also suggested by Nwafor (2006) so as to capture the 

long term changes in the climate of Nigeria. It is on this premise that this study examined the climatic 

pattern of Nigeria between 1901 and 2005 (105 years), using temperature data. Based on these data, 

the question as to whether there are enough changes in the spatiotemporal pattern of temperature 

over Nigeria to support the concept of regional climate change is answered.

Nigeria has a total area of 923,800 sq km and occupies about 14% of land area in West Africa. 
o o o o

The country lies between 4 N and 14 N, and between 3 E and 15 E. Nigeria is located within the 

tropics and therefore experiences high temperatures throughout the year. The mean for the country is 
o o o

27 C. Average maximum temperatures vary from 32 C along the coast to 41 C in the far north, while 
o o

mean minimum figures range from 21 C in the coast to under 13 C in the north. The climate of the 

country varies from a very wet coastal area with annual rainfall greater than 3,500 mm to the Sahel 

region in the north western and north eastern parts, with annual rain fall less than 600mm. With 

respect to the geographical features of Nigeria, and the country's high vulnerability index as a 

developing nation, the adverse impacts of climate change will surely affect the core areas of our 

national circumstances. (Adefolalu, 2007)

Terrifying effects of climate change in Nigeria

The location and size of, and the characteristic relief in Nigeria give rise to a variety of micro 

climates ranging from tropical rainforest climate along the coasts to the Sahel climate in the northern 

parts of the country. Nigeria, has a population of about 140 million impacting on the physical 

environment through their various activities within an area of about 923,000 square kilometres. This, 

coupled with variability in elements of climate such as rainfall and temperature among others, 

exposes several physical and socio-economic sectors in the country to the impacts of climate change. 

For instance, climate change will lead to a shift in the boundaries of major ecological zones, alter 

animal and plant composition, aggravate soil erosion and flooding in areas of higher rainfall, 

heighten drought and desertification in the marginal arid zones of the country and salt water intrusion 

along the coastal belt. (Nwafor, 2006)

Climate change will also impact the agricultural sector. Agriculture remains a major source 

of food, industrial raw material and a means of earning foreign exchange. It employs close to 70 per 

cent of the Nigerian population. Agricultural practice in the country is dominantly rain-fed and 

therefore particularly vulnerable to the impacts of climate change. Similarly, livestock production, 

which involves the herding of cattle, goats and sheep raised principally in the northern states, is also 

heavily dependent on rainfall and thereby equally vulnerable. (Olaniran, 2002) 

Offshore and onshore areas, as well as estuaries and lagoons, support artisanal and industrial 

fisheries which account for more than 75% of fishery landings in the country. Apart from food 
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supply, fisheries are very important for labour employment. Any significant rise in marine and 

freshwater temperature as a consequent of climate change will impact adversely on fisheries just as 

saltwater intrusion would seriously damage inland fisheries in rivers, lakes and aqua-cultural 

installations. (Ayoade, 2003) 

Although the country is well endowed with water resources, the demand has always 

continued to outstrip the supply. It has been projected by the year 2030, the demand for water 

resources will rise to 34,563 million litres per day while supply will only be 16,997 million litres per 

day. While one is tempted to assume that enhanced rainfall that may be associated with climate 

change may naturally benefit water resources sector, reduced rainfall can spell disaster in terms of 

insufficient rainfall harvest, low ground water recharge rate, low volume of water in the rivers to the 

extent of even impairing hydroelectricity generation. With respect to energy, it is a two-way 

vulnerability for Nigeria. (Adebayo, 1998)

First, Nigeria is vulnerable to the adverse impacts of climate change. In this regard, the most 

important significant impact of climate change on energy will include higher electricity demand for 

heating, cooling and pumping water; reduced availability of hydroelectricity and fuel wood; and 

extensive damage on petrochemical industrial installations presently concentrated in the coastal 

belt. Inadequate supply of power could force closures of many industries thereby rendering several 

Nigerians jobless. This, in turn, will aggravate the country's existing macroeconomic problem of 

unemployment. Products from such industries become unavailable and where available through 

importation, the prices are beyond what an average Nigerian can afford. ( Odjugo and Ikhuoria, 

2003)

The numerous industries clustering around Nigeria's seaports are seriously threatened by sea 

level rise. Most petrochemical industrial installations are concentrated along the coastal zones as 

offshore and onshore installations in the country. Accelerated sea level rise associated with climate 

change poses significant threat to all these installations. In an event of extreme climate change 

hazard of sea level rise, not only will lives be lost, irreparable damages would occur in all the 

country's oil installations due to the rising ocean waves. The country's foreign earnings will also be 

affected and this will in turn affect the country's economic performance both in the short and the long 

run. (Chindu and Nyelong, 2005)

Given the current level of development, with the projected climate change and sea level rise 

of 0.5m to 1.0m, the capital value at risk would be about US$8.05 billion and US$17.5 billion 

respectively. With 30-year development and population growth of 5% and without any measure, the 

capital value at risk would be between US$20.13 billion and US$43.13 billion dollars (MoE, 2003). 

Secondly, Nigeria's energy sector is also vulnerable to the impacts of response measures. Response 

measures are measures being taken by the developed countries Parties to the Convention and the 

Protocol in their various countries to reduce greenhouse gas (GHG) emissions. A specific example is 

the introduction of carbon tax on consumption of petroleum. Since the source of greenhouse gas 
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emissions, to a very large extent, is the production and consumption of fossil fuels, both the 

Convention and the Protocol are largely targeting carbon dioxide (CO2) emissions and by extension, 

fossil fuels including oil, gas and coal. (Odjugo, 2005)

An increased carbon tax will lead to a reduction in the consumption of these fuels under the 

guise of combating climate change which is injurious not to Nigeria's economy alone but also to the 

economies of fellow members of the Organization of Petroleum Exporting Countries (OPEC), 

whose economies largely depend on foreign earnings from sales of fossil fuels. As negotiations are 

ongoing for a new binding climate change treaty, it must be re-iterated, that any long-term 

cooperative action, now and up to, and beyond 2012 agreement must take cognizance of the needs of 

the developing countries like Nigeria. (Adefolalu, 2007)

Perceived potential efforts and its implications for sustainable development 

Nigeria's efforts and actions must be informed by these realities. For example, it is estimated 

that in the Sudan-Sahel area of Nigeria, between 89,297 and 133,944 square kilometres of arable 

land would be at risk. It is estimated that the capital value at risk stands at about US$6.4 billion for the 

current level of development, (NCCC, 2003). In December 2009, Nigeria like many other countries 

will have the opportunity to address its climate change issues at Copenhagen, Denmark. 

However, climate change cannot be successfully addressed by any individual country and 

will therefore require substantial action and continuous efforts. These actions include nations' 

investing in programmes and projects aimed at reducing the emissions of greenhouse gases 

(GHG's), and contribute to adapting to climatic changes. Nigeria is committing itself to facing the 

challenges that climate change presents within its borders and is acting rapidly to ensure that the 

Copenhagen deal is the best for Nigeria and Africa. This is being achieved by continuing to

form partnerships globally and regionally, and by promoting the development of alternative energy 

sources internally. (Ikhile 2007)

Nigeria believes that climate change poses important threats to Africa, while equally 

offering some unique opportunities to generate new revenues and build more diverse and resilient 

economies. For example, a policy like the Clean Development Mechanism (CDM) if designed to 

have an African focus could generate investments worth billions of US dollars every year. The 

CDM, as designed, is meant to encourage industrialized countries to fund low-carbon development 

projects in developing countries in return for emission reduction credits. However, whilst the CDM 

has helped draw attention to the opportunities for cost-effective, private sector-led carbon 

reductions in developing countries, it has failed to bring about investments and economic 

development in the most vulnerable countries of the world. For example, African's current share of 

CDM projects is only 1.4 percent – 53 out of 3,902 projects – or nine times smaller than its global 
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share of greenhouse gas (GHG) emissions.

The United Nations Framework Convention on Climate Change (UNFCCC) positions on 

climate change response is scientific and promising and the negotiations of these positions are going 

to continue in Copenhagen. Due to the fact that Nigeria is already facing a wide range of impacts 

related to climate change, such as, degradation of agricultural lands, desert encroachment, depleting 

water resources, low agriculture productivity with threat to food security, the spreading of water 

borne diseases and sea level rises, etc, it is imperative that the interests of Nigeria, in harmony with 

Africa's position, are not compromised in the various negotiations. This requires that the country 

prepares properly for the various issues. (Ogundebi, 2004)

Ahmad and Ahmed (2000), IPCC (2001), NEST (2003) and Hengeveld et al. (2005) 

provided indicators that one could use to assess the evidence of climate change in a region. These 

include increasing temperature, increasing evapo-transpiration, decreasing rainfall amount in the 

continental interiors, increasing rainfall in the coastal areas, increasing disruption in climate patterns 

and increasing frequency and intensity of unusual or extreme weather related events such as; 

thunderstorms, lightning, landslides, floods, droughts, bush fires, unpredictable rainfall patterns, 

sea level rise, increase desertification and land degradation, drying up of rivers and lakes and 

constant loss of forest cover and biodiversity.

While this study reveals that an indicator (increasing temperature) is already present in 

Nigeria, recent studies show evidence of those indicators not covered in this study (Umoh, 2007). 

This study shows gradual increasing air temperatures between 1901 and 1970 and a higher increase 
Osince 1970. An increase of 1.7 C in air temperature has been observed in Nigeria for the 105 years. 

The implication is that if the increase continues at this rate, by 2100, Nigeria will fall within the low 

or medium scenario of global warming of not less than 2.5°C. Should it continue at the 1971-2005 

rate, Nigeria will then be placed among areas that will experience high scenario of 2.5 - 4.5°C. 

Another indicator is the increasing frequency and intensity of unusual or extreme weather related 

events such as erratic rainfall pattern, floods and sea level rise among others. Although these 

indicators are outside the scope of this study, recent researches confirm their existence in Nigeria 

(Odjugo, 2009).

Odjugo (2005; 2009) observe decline in rainfall amount in Nigeria. A further support of the 

evidence of climate change in Nigeria by the two studies is the increase in rainfall amount in the 

coastal areas since the 1970s, and a constant decline in rainfall amount and duration in the 

continental interiors of the semi-arid region of Nigeria. The increasing rainfall in the coastal cities 

may have partly be responsible for the increasing floods devastating the coastal cities of Warri, 

Lagos, Port Harcourt and Calabar as observed by Umoh (2007).

The increasing temperature and decreasing rainfall in the semi-arid region of Sokoto, 

Katsina, Kano, Nguru and Maiduguri may have resulted in the increasing evapo-transpiration, 

drought and desertification in Nigeria as reported by (Adefolalu, 2007). Constant loss of forest cover 
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and biodiversity in Nigeria is linked to global warming and climate change (NEST, 2003). Available 

evidence also shows that climate change has impacted on agriculture and health in Nigeria (Mshelia, 

2005). The decreasing rainfall, increasing temperature and evapo-transpiration have resulted in 

either reduction of water levels or total dry up of some rivers and lakes in Northern Nigeria, while 

lake Chad in Nigeria is reported to be shrinking in size at an alarming rate since the 1970s (Chindo 

and Nyelong, 2005). In the coastal region of Nigeria, sea level rise of 0.2 m and incursion of salt 

water into the coastal plain for about 2016 - 3400 km2 was reported (NEST, 2003; Nyelong, 2004; 

Nwafor, 2006). With these factors, one can say with a high level of confidence that this study with 

other related works cited have successfully revealed that Nigeria, like most parts of the world, is 

experiencing the basic features of climate change.

Conclusion 

Nigeria is highly susceptible to the impending threat of climate change because it has a long, 

fully populated coastline that may be lost. The implications of climate change on Nigeria are that 

there will be large-scale population displacement; the agricultural and fishing industries will be 

threatened; two-thirds of Nigeria is vulnerable to drought and desertification and about 140 million 

Nigerians depend upon the land for survival. Thirdly, Nigeria, rather than viewing climate change as 

a threat to the economic development of the country, should consider how to mainstream 

environmental concerns into developmental initiatives and must go ahead to produce concrete 

proposals and the kind of support needed for low carbon development in the country. The current 

trends of climate change in Nigeria calls for serious concern and research, therefore, the present 

study shall examine the evidence of climate change in Nigeria and the implications for sustainable 

development education. 
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Abstract
This paper is theoretically concerned with the necessity of adaptation on the side of firms to enable 
them survive and thrive in the face of perceived environmental uncertainties. Adaptation and ability 
of a firm to adapt are seen to be contingent on the operational structures of the firm. It is as well seen 
that with the rapid pace of change required to succeed in todays' highly volatile and competitive 
global business environment, the organizations that thrive are the ones that can successfully adapt 
to changes taking place in both the internal and external environmentsof the firm. To be able to 
adapt and continuously increase adaptation as a going concern, a firm must be able to develop a 
formal structure for ease of adaptation and as well have the ability to innovate.
Key words: Adaptation, innovation, organization, growth, change, structures, progress, survival

Introduction
We live in the era of risk, uncertainty and instability. So with the rapid pace of change required to 
succeed in today's highly competitive and volatile global business environment, firms 
(organizations) that thrive are the ones that can successfully adapt to change and trigger swift -
strategic and operational transformations aimed at constantly increasing the adaptive capacity of the 
organization towards ever evolving change. A change initiative's success or failure is defined by 
how quickly the change becomes part of the organization's accepted methodology and is adopted by 
all.
Much literature has been built up separately on exogenous and endogenous organizational forces 
that help to shape the firm's ability to respond and adapt to changes. Our effort here is to integrate the 
two forces and x-ray how firms structurally adapt to both internal and external changes that can 
either hinder or foster the firm's potential to survive (for growth). These internal and external forces 
are what make up the structure of an organization. A business organization has both legal and 
economic structure. The legal structure is comprised of the various rules and laws which define the 
existence, rights and responsibilities of the parties in the different types of business organization. 
The economic structure is simply the material relations of the particular economic arrangement 
(Flannigan, 1995). Proactive firm managers leverage on the unique potentials inherent in their 
organization to convert the challenges brought about by change into opportunities through 
structural adaptation.
The importance of structural adaptation cannot be over emphasized as organizational adaptation is 
becoming increasingly relevant to both strategy and structures as the business operating 
environment changes more quickly each year and season. In other to succeed therefore, modern 
firms must constantly adapt to evolving technologies and expanding markets. Technological 
innovations, global market expansions and the potential for constant (sometimes disruptive) 
innovation all point to the need for organizations to be adaptive (Boundless, ).www.boundless.come
The structuration perspective of organizational adaptive capacity suggests that the conventional 
approaches to organizational effectiveness and survival in highly volatile and complex 
environments focus on adaptation strategies of cost cutting and rationalization. Structuration theory 
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considers simultaneously all aspects of managerial practice, including the political, cognitive, and 
normative aspects of managing change, it offers a useful framework for understanding adaptive 
capacity as a strategy that extends beyond the technical efficiency focus of conventional adaptation 
thinking (Sims and O'Regan, 2006, Florine etal,2003).
However, perception of environmental change and resulting organizational adaptations are 
contingent on the nature of business operation (Burton, Obel, 2004). Service, manufacturing and 
mixed firms in many aspects adapt differently to the same environmental changes (Rant,2007) in 
addition, established multinational firms, nimble, weak and newly established (new entrants) 
company as well in many aspects adapt differently to the same environmental changes. Having these 
specific peculiarities in mind, we look at how firms structurally adapt to changes, focusing mainly 
on wether organizations (firms) can use the human resources available to them internally and 
externally to quickly effect adjustments needed to enable them adapt in the face of radical 
environmental and technological shifts necessary for growth and survival.

Developing Formal Structures for Easy Adaptation
We live in an era of uncertainties and instability in socio-political and economic environments 
globally and because of the challenges of globalization, new technologies and request for greater 
transparency, many Chief Executives are having deep sense of unease. Questions have been asked 
on the ability of firms to change and survive in the face of major environmental shifts and adapt 
(Lam, 2010). The business world suggests that instead of being really good at doing some particular 
thing, firms must be really good at learning how to do new things. Firms that thrive are quick to read 
and act on signals of change. They work out how to experiment rapidly, frequently, and 
economically not only with products and services but also with business models, processes and 
strategies. They build up skills in managing complex multistakeholder systems in an increasingly 
interconnected world. These suggest that there is need for firms that want to achieve growth by 
adaptation to introduce a more formalized management structure at some point in their planning for 
growth (Wennberg, 2013).In addition and most importantly, they learn to unlock their greatest 
resources which are the people who work for them.
A certain line of research on rapid firm growth has focused on what structures and systems that need 
to be introduced when growing organizations' change (Davila and Foster, 2005). It is worthy of note 
that there is likely no “one-type-fits-all” approach for building and developing management 
structures in firms driving for growth, the functionality of various management systems may be 
contingent on a number of firms-specific or industry- specific factors (Wennberg, 2013). Wennberg 
in his study on managing High-Growth Firms (HGFs) reviewed the works of Florin, Lubatkin, and 
Schulze (2003) on the study of 275 US High_Growth Firms which highlighted that human resources 
were positively associated with sales growth only when social resources in the form of managers' 
external networks were also highly developed. The importance of mangers' external network is also 
discovered to be evidenced in Sims and O'Regan's (2006) study of 207 High Growth Firms in the 
United Kingdom electronic/engineering sector. The study by Carlsson-Wall, Douglas, and 
Wennberg (2012) revealed that an increasing growth rate may be associated with Financial distress 
and subsequent firm failure, especially in concentrated industries. To achieve, manage and avoid 
unanticipated setbacks building and upgrading managerial accounting and report systems may be of 
key importance. This is important to ensure that the revenue from sales do not lower liquidity by 
being tied up in accounts receivables rather than being transformed into cash ( Howorth and 
Westhead, 2003). This suggests that firm managers need to build formal management control 
structures as well as reporting and billing systems to manage growth associated with adaptation 
(Wennberg, 2013). 
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However, some studies on growth have shared a contradictory view that growth is inherently 
stochastic and difficult to predict and manage by formalized systems (Baker and Nelson, 2015, 
Binghan, eisenhardt, and Fur, 2007). “Capacity building” is rather advocated rather than planning 
and formalization in order to be able to adapt to rapidly changing environments during firm growth. 
Study has also shown that among other things, planning and specific goal setting are not 
systematically related to becoming a growing firm but focusing on customers and employees are 
(Wennberg, 2013). Human resource practices of training, employee development, financial 
incentives, and stock options are common characteristics of growing firms. It has also been argued 
by Nicholas-Nixon (2005) that sustained high growth depends on building capacity to get things 
done when formal structures and systems do not keep up with the firm's rapid growth. She is of the 
opinion that different approaches can be used to cope with the increasing complexity that 
accompanies rapid growth such as:

i. diffusing complexity by restructuring the organization to ensure specific individuals, groups 
or sub-units do not get overwhelmed;

ii. reducing complexity by outsourcing some activities or simplifying operations;
iii. redefining complexity by bringing together people with a variety of functional perspectives 

and capabilities to develop a deeper understanding about why operational problems exit 
and how they can be resolved; and

iv. developing new skills and capabilities to cope with increasing complexity. 
Developing skills and capabilities might include hiring new personnel or acquiring new resources 
(e.g, new information systems) aimed at improving organizational efficiency or 
effectiveness(wennberg, 2013). Wennberg also through literature review shown that human 
resource practices, such as employing qualified personnel or offering a mix of managing high 
growth not by formal management systems but through adaptation and capacity building. He futher 
says that taken together, this line of evidence indicates a tension in current literature, with some 
studies arguing that High Growth Firms (or firms generally) need to establish formal managerial 
structures to manage their growth, while other studies highlighting “the capacity to adapt” as being 
more important. So given the few studies, variability in the designs and measures employed, and the 
modest number of firms studied, no conclusive evidence can be drawn about the relative merits of 
these two general claims.
The contingency theory (Blau,1970) argues that the most appropriate structure for an organization is 
that one that best fits a given operating contingency, such as scale of operation. While the 
Selectionist theory argues that one possible way for organizations to adapt to environmental and 
structural change is to spin out new business ventures ( Barnett and Freeman, 2001, Christensen, 
1997). In contrast, theory of strategic organizational adaptation and change focus on the role of 
managerial action and strategic choice in shaping organizational change and as a product of an 
actor's decisions and learning rather than the outcome of a passive environmental selection process 
(Lam, 2010, Burgleman, 2002, Child, 1997). According to Child (1997), organizational action is 
bounded by the cognitive, material and relational structures internal and external to the organization, 
but at the same time it impacts upon those structures. According to Weick, (1979), organizational 
actors, through their actions and enactments are capable of redefining and modifying structures in 
ways that will open up new possibilities for future action. As such the strategic choice perspective 
projects the possibility of creativity and innovative change within the organization (Lam, 2010).
Many strategic adaptation theorists view organizational change as a continuous process 
encompassing the paradoxical forces of of continuity and change. Continuity maintains a sense of 
identity for organizational learning which provides political legitimacy, and increases the 
acceptability of change among those who have to live with it (Child and Smith, 1987, Weick,1996).
Study has shown that there is no single best way to organize a company or firm, however, Bain and 
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Company (2015) has identified four common principles that firms can adopt as they design their 
operating models that suit their strategy, yet allow the firms to adapt to the rapid changing operating 
environments:
1. Stitch the organizational Seams to match how the company creates value: 

Everyorganizational structure creates boundaries between departments, geographic units or 
lines of business, and people must learn to collaborate across them. What is more important is 
that a compay's operating model closely fits the company's strategy and the “seams” naturally 
reflects how the company creates value.

2. Professionalize without piling up bureaucracies: According to Bain and company, as 
companies grow and diversify, professionalizing starts by recruiting people from outside who 
fit the culture but bring their own strengths and perspective so that they can take on more of the 
decision making. It also involves changing governance- and in family controlled firms, that 
often means creating a family council with an agenda that is separate from the board of 
directors' business agenda.

3. Explicitly link the talent plan to the strategy: Talent may be tight in many developing 
markets, but Bain and Company says that the right thing for a company to do is to devise a 
creative talent plans to advance growth. The skills and capabilities needed to support the 
internal strategy, identify how they cultivate those skills internally or recruit them from outside, 
and build an attractive value proposition for their people. This is called in other words strategic 
recruitment plan.

4. Develop and Deliver the Capabilities that Matter Most: A tarhet and success driven firms 
choose which few capabilities they need to excel at while being “good enough” at others. Once 
senior leaders have set the strategy and agreed on which capabilities they need to execute 
effectively they harness the right people, processes and technology to deliver the capabilities. 

Innovative Organizations and Adaptation
Innovation is an important source of growth, a key determinant of competitive advantage for many 
organizations (Lam,2010); and because change must occur, firms that want to remain in business 
must have to innovate to stay alive.However, achieving innovation requires the conscious 
coordinated efforts of many different actors and the integration of activities across specialized 
functions, knowledge domains and contexts of application. The ability of an organization to 
innovate is a precondition forthe successful utilization of inventive resources and new technologies. 
But the introduction of new technology often presents complex opportunities and challenges for 
organizations, leading to changes in managerial practices and the emergence of new organizational 
form (Lam, 2010). Schumpeter (1950) described organizational and technical change alongside new 
products and processes, as well as new markets as factors of 'creative destruction'.
A combination of 'induced and autonomous' process in strategy –making has been identified by 
Burgleman (2002) as the secret behind consistently successful organizations in bringing about 
organizational renewal. The induced process develops initiatives that are within the scope of the 
organization's current strategy and build on existing organizational learning also called Continuity. 
But the autonomous process concerns initiatives that emerge outside the organization and provide 
the opprotunities for new organizational learning now referred to as change.
The analysis of organizational capacity for change and adaptation suggests that building innovative 
organizations entails not only matching structural forms with technological and market 
opportunities, but also embedding the capacity for learning and knowledge creation within team 
processes and social relationships (Lam, 2010). Lam identified that there exist different types of 
learning and innovative organizations and their dominant features tend to vary over time and across 
institutional context. A fundamental characteristic of innovation is that it always consists of a new 
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combination of ideas, knowledge, capabilities and resources. Thus maintaining the openness of 
organization for absorbing new knowledge and ideas from a variety of sources increases the scope 
for new combinations and enhances the possibility for producing more sophisticated innovations. 
An ending challenge facing innovative organizations is the encapsulation of dual structures, 
processes and capabilities that reconcile stability and exploitation with change and exploration to 
ensure current viability and long-term adaptability. Lam (2010) noted that the notion of an 
ambidextrous organization' has become a popular expression to denote the paradox of managing 
innovation in the contemporary business environment.
It is assumes that technological innovation triggers organizational change because it shifts the 
competitive environment and forces organizations to adapt to the new set of demands. However, this 
deterministic view negates the possibility that difference in organizational interpretations of and 
responses to external stimuli can affect the outcomes of organizational change. Observation has 
shown that certain environmental factors influence the innovative ability and process of the firm. 
These factors according to Katila and Shane (2005) include but not limited to:

i. The degree of competition influences innovation because firms need to transform new ideas 
into new products more effectively than competitors.

ii. Availability of Financial Resourcesinfluences innovation because access to funds allow an 
innovative firm to follow the normal path of developing the nw product before selling it 
to users of the product.

iii. Manufacturingintensity of production process influences innovation because information 
about manufacturing influences product development.

iv. The size of the market influences innovation because the innovative firm needs to believe 
that the market size is sufficient to justify the investment of time and other resources in 
the uncertain activity of developing new products in place of investing in other activities.

Relevance of Adaptation in Business
The importance of organizational adaptation cannot be over emphasized. It is becoming 
increasingly relevant to both strategy and structure as the business operating environment changes 
more quickly each year and season. Technological innovations, global market expansions, and the 
potential for constant (sometimes disruptive) innovation all point to the need for organizations to be 
adaptive. It has been observed a number of times in which some organizations have adapted to new 
technologies or global competition, while others have failed to adapt and subsequently they went 
under.
How to Increase Adaptation
Strategic management is largely concerned with adapting an organization to its business 
environment. The greatest agent for organizational change is the socialization aspect of culture, 
which can be empowered structurally. If an organization takes on the identity of a growing, adapting, 
and learning organization, these qualities become part of the fabric of how it operates. To be able to 
adapt and continuously increase adaptation as a going concern, a firm must also have the ability to 
read and act on signals (Reeves and Deimler, 2011). A company must have its antennae turned to 
signals of change from the external environment, decode them, and quickly act to refine or reinvent 
its business model and even reshape the information landscape of its industry. In this information- 
saturated age, when complex, varying signals may be available simultaneously to all players, 
adaptive companies must similarly rely on sophisticated point-of-sale systems to ensure that they 
acquire the right information. The ability to experiment by adaptive firms is another way to increase 
adaptability. According to Reeves and Deimler (2011), that which cannot be deduced or forecast can 
often be discovered through experimentation. Adaptation is necessarily local in nature – somebody 
experiments first at a particular place and time. It is also necessarily global in nature, because if the 
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experiment succeeds, it will be communicated, selected, amplified, and refined. Organizations 
therefore need to create environments that encourage the knowledge flow, diversity, autonomy, risk 
taking, sharing, and flexibility on which adaptation thrives. Contrary to classical strategic thinking, 
strategy follows organization in adaptive companies.Also a flexible structure and the dispersal of 
decision rights are powerful levers for increasing adaptability.
0Knowing how and being able to increase adaptability is important to organizational success. 
Increasing an organization's ability to adapt to change and minimize disruption can reduce cost and 
save the time. Another approach for increasing adaptation is to appoint an individual or a team to 
champion the changes, address and eventually enlist opponents, and proactively identify and 
mitigate problems (Boundless, 2015)

Change Inducing Factors in an Organization
Change in an organization is inevitable as it could be caused by forces within the organization or 
outside of the organization. So as societies continue to evolve and changing demand creates the need 
for new products and services, business organizations often are forced to make changes to stay alive 
and competitive. The firms that continue to survive and even thrive are usually the ones that most 
readily adapt to change. A variety of factors can cause a business to reevaluate its operational 
methods. These factors include but not limited to:

i. Desire for growth: Firms that have desire for growth and want to attain a certain set growth 
target set for it might need to change their method of operations in order to achieve the 
growth objective.

ii. Competition: Competition can drive change in an organization. The entrance of a new 
competitor into a market can cause a firm to change is marketing strategy.

iii. The Need to Improve Processes: A firm might need to implement new production 
processes to become more efficient and eliminate waste. 

iv. Government Regulations: In the cause of governance, the governments from time to time 
make certain policy and regulatory changes. These changes can have an impact on how a 
firm does its business. For instance, newly mandated safety procedures can force a 
factory to change its production process to create a safer work environment.

Challenges in Adaptation
It is difficult for organizations to avoid change, as new ideas promote growth for them and their 
members. Change occurs for many reasons such as creation of new staff roles; increases or decreases 
in funding; acquisition of new technologies; new missions, vision or goals; and to reach new clients 
or customers. However, one important and identifiable challenge to adaptation is resistance to 
change. Resistance to change is considered a major obstacle to creating effective adaptability in an 
organization. This is because organizational change can cause a loss of stability and results in the 
development of a predictable and measurable set of symptoms within an organization. When a 
significant number of these symptoms are present simultaneously, an organizational loss of 
effectiveness (LOE) will occur (Grady, 2005).The following has been identified as causes of 
resistance to change in an organization:

i. Poor Communication: Changes within a firm starts with key decision makers. It is up to 
them to pass along the details to team members and ensure all questions and complaints 
are handled before changes go into effect. Unfortunately, as news of a change spreads 
through the hierarchy, details are sometimes skewed and members end up receiving 
inaccurate, second-hand information. Poor communication can therefore cause 
resistance to change.
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ii. Self Interest: Human egooften interfaces with the ability to change. Some want status quo 
maintained to better advance their own personal agendas; other have different 
motivations. In the end, employees acting in their own self- interest, instead of the 
organization's greater good, will resist change.

iii. Feeling excluded:  Under normal circumstances, organizations often solicit advance in 
input to ensure that everyone has an opportunity to voice their ideas and opinions. If 
however, employees hear of a sudden change, and they had no input, they will feel 
excluded from the decision making process and perhaps offended.

iv. Lack of Trust: For a firm to succeed there must be trust in place because trust plays a big role 
in running a successful business. When organization members feel they cannot trust each 
other or key decision makers, it becomes difficult for them to accept organizational 
changes. They may ascribe the change to some negative underlying reason or even 
assume they will eventually lose their jobs.

v. Skills / Training Dearth: When change requires mastering new skills, resistance is likely, 
particularly when it comes to new technology. Organizations can prevent this through 
offering education and training.

To cope with change a firm must adopt certain methods to help both management and staff to cope 
with change. Boundless (2015) has identified three method of coping with change: (i) Staff from 
different departments can be selected to form focus groups, where quality data can be collected. In 
focus group discussions, staff should be given the chance to free express their opinions and shape 
their experience. (ii)Providing training courses to staff on new processes or structures can help to 
increase staff competence and reduce their resistance to change. (iii) Implementing changes step by 
step or in phases is another method of coping with change. This involves first implementing the 
system in small groups- such as several departments or sections – and then widening the scope of 
implementation. This step-by-step approach can help by exposing problems raised simultaneously 
across the small groups and providing management with sufficient time to solve these problems 
before implementing the system across the organization.

Conclusion:
Environmental instability and uncertainty pose strategic challenge to firms. Every proactive 
management of a firm must have its antennae turned to signals of change from the external 
environment, decode them, and quickly act to refine or reinvent its business model and even reshape 
the information landscape of its industry. Change should be adequately communicated and every 
unit/stakeholder in the firm should be made to be aware of the change. There should be ability in the 
management of the firm to diffuse complexity by restructuring the organization to ensure specific 
individuals, groups or sub-units do not get overwhelmed by the outcomes of change. Also, apart 
from building innovative organization by matching structural forms with technological and market 
opportunities meant for change and adaptation, the firm should also build capacity for learning and 
knowledge creation within the organization. By so doing all the different team/ units within the firm 
are better positioned to accept change and adapt to it for business continuity and progress (growth).
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Abstract
This paper examines the impact of foreign direct investment on poverty reduction in Nigeria 1980-
2012. The data analyzed using OLS technique shows that FDI inflow does not significantly 
contribute to reducing poverty and that causality does not run from FDI to unemployment. However 
foreign direct investment, government expenditure, lending rate and unemployment rate jointly 
influence changes in GDP per capita significantly. The paper recommends that a sincere and 
promising design of poverty reduction strategies must involve all sectors of the economy especially 
the informal sector that will enable a workable mechanism that will ensure more effective FDI which 
will impact positively on the teaming population below poverty line.

Keywords: Foreign direct investment, poverty reduction, Nigeria, Granger causality.

1. Introduction

One of the development challenges facing Nigeria today is how to reduce the high poverty level 

prevailing among her population. At the Centre of the challenge is how the country will sustainably 

feed her over 160 million people. However, observers' opinions differ about the efficacy of foreign 

direct investment inflow in fast tracking the process. It is noted that a prominent argument for 

foreign aid inflow is that it tends to promote reduction of poverty. The importance of the 

development challenge of poverty reduction and hunger is aptly demonstrated in its being a 

prominent aspect of the new Sustainable Development Goals (SDGs) 2015.

Poverty is the condition of having insufficient resources or income to meet the basic needs of life. It 

could be seen from the multidimensional aspect, involving not only lack of income, but also ill-

health, illiteracy, lack of access to basic social services and little opportunity to participate in the 

processes that influence people's lives. According to Encyclopaedia Americana (cited in Ijaiya and 

Mobolaji, 2004) poverty is viewed from the perspectives of moneylessness and powerlessness. 

Moneylessness means insufficiency of cash and chronic inadequacy of resources of all types to 

satisfy basic human needs such as nutrition, warmth, rest and body care. Powerlessness on the other 

hand means lack of opportunities and choices to govern oneself. It describes a set of people who lack 

the opportunities and choices and whose lives seem to be governed by forces and persons outside 

their control.

The definition of poverty distinguishes two types of poverty: the absolute and relative poverty. One 

can sometimes make the distinction between the poor and the non-poor against absolute standard of 

welfare for example, amount of income, life expectancy and housing conditions. The relative 

measure of poverty identifies the poor by relating their position to that of others using indicators 
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such as underweight, have higher mortality rates, prone to disease and illness, less likely to have 

assets and have series of functions in their employment status (Sowa, 2003).

According to Yahie (1993) two factors responsible for poverty includes structural factors that are 

more permanent and dependent upon a host of exogenous factors such as limited resources, lack of 

skills, geographical disadvantages and other factors that are inherent in the socio-political set-up. 

Also, transitional factors that is mainly due to structural adjustment programmes and changes in 

domestic economic policies that may result in price changes and increased unemployment. Yahie 

(1993) affirms that there are two schools of thought as regards the impact of foreign aid on poverty. 

The first school of thought believes that foreign aid would help augment the efforts of the 

government on the standard of living of its people and also aid economic growth while the other 

school of thought believes that foreign aid to developing countries harms their economy, since the 

aids are most of the time not properly utilized, and at times out rightly looted.

Foreign Direct Investment (FDI) is an integral part of an open and effective international system and 

a major catalyst to development. Developing countries, emerging markets and countries in 

transition have come increasingly to see FDI as a source of economic development and 

modernization, income growth and employment. FDI inflows trigger technology spillovers, assist 

human capital formation, contribute to international trade integration, help create a more 

competitive business environment and enhance enterprise development. All these contribute to 

higher economic growth which is the most potent for alleviating poverty in developing countries. 

Moreover, beyond the strictly economic benefits, FDI may help improve environmental and social 

conditions in the host country by transferring technologies and leading to more socially responsible 

cooperation policies.

Human capital refers to the abilities and skills of human resources of a country (Adamu 2002). This 

suggests that human capital is a form of resources that can be acquired, built up and developed. In 

essence, the development of human capital is to ensure that they acquire meaningful and productive 

skills that enhance their capabilities to engage in productive activities that lead to earning of 

livelihood. Human capital is thus defined by Meir (1995) as the development of human resources 

concerned with the two-fold objective of building skills and providing productive employment for 

non-utilized or under-utilized manpower. This view is corroborated by the United Nation Economic 

Commission for Africa (1988) and Awopegba (2002) when they argue that human capital is the 

knowledge, skills, attitudes, physical and managerial efforts required to manipulate capital, 

technology, land and material to produce goods and services for human consumption. Therefore, 

human capital impacts on productivity, employment, income generation and standard of living. By 

implication human capital development leads to improved capability and ultimately reduction in 

poverty.

Nigeria economy particularly, has witnessed monumental increase in the level of poverty. Available 

records from the Federal office of statistics (1996) show that about 71 percent of Nigerian 
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households are considered poor. However, the poverty level increased to 74.2 percent in the year 

2000. The high level of poverty has a lot of destabilizing effects on the citizens as well as the country. 

Poverty has the tendency to exacerbate crime, prostitution and high level of HIV/AIDS, loss of 

confidence in the economy and increase the level of frustration. Evbromuran (1997) observed that 

poverty can cause fear, depression, despondency and suicide as well as revolution, envy, bitterness, 

self-depreciation of ego among others. The effect of poverty can therefore be said to be multi-

dimensional in nature. 

 In absolute terms, poverty suggests insufficient or the total lack of basic necessities like food, 

clothing, housing and medical care. It embraces the inadequacy of education and environmental 

services, consumer goods, recreational opportunities, neighbourhood amenities and transport 

facilities. In relative terms, people are poverty-stricken when their incomes fall radically below the 

community average (World Bank, 2000). This implies that such people cannot have what the larger 

society regard as the minimum necessity for a decent living. 

In Nigeria, situation report of poverty is obviously alarming. The qualitative and quantitative 

measurements confirm to the occurrence of poverty in the country. However, this assertion presents 

a paradox showing the large physical and human resources that the country is deposited with. It is 

even more disturbing that despite the huge human and material resources that have been committed 

to poverty reduction by successive governments in Nigeria, no noticeable success has been achieved 

in this direction. The Human Development Report (1999) reveals that Nigeria is one of the poorest 

among the poor countries of the world. Nigeria ranks 54th with respect to the human poverty index 

(HPI) - making it the 20th poorest country in the world. It is also ranked 30th in gender related 

development index (GDI) while occupying 40th position from below in its human development 

index (HDI). 

Furthermore, human capital indicators of poverty also showed a very deplorable situation for 

Nigeria. There is low capital formation, infant and under-five mortality were 217 and 147 per 1000 

live births respectively while maternal mortality was 9 per 1000 live births in 1996 (CBN, 1998). By 

2008, infant mortality was put at 94 deaths per 1000 live births, life expectancy, 54 years in 1990, 52 

years in 1995 and 50 years in 1998, has dropped to less than 47.8 years in 2008 (Microsoft Encarta 

Premium, 2009). Literacy rate also stood at 70.7% in 2005. The lack of capabilities such as 

education, health and nutrition and capital formation threatens to make poverty more endemic, with 

descendants also becoming poor (World Bank, 2000).

The paper therefore wishes to answer the following questions: What degree of causality exists 

between FDI and poverty rates in Nigeria? And to what extent does FDI impact on poverty reduction 

in Nigeria? This enables us to set up relevant hypotheses.

1. H : Foreign direct investment inflow has no causal relationship with poverty rates in Nigeria.0

2. H : Foreign direct investment inflow has no significant impact on poverty reduction in 0

Nigeria.
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2.1 Theoretical Literature

i. Modernization Theory

Modernization theory is based on the neoclassical and endogenous growth theories, which suggest 

that FDI inflow can promote economic growth in developing countries. Modernization theorists 

proclaimed that there is a natural order through which countries ascend to what is seen as higher 

developmental stages. The theorists recommend that developing countries follow in the footsteps of 

developed countries and overcome endogenous barrier to exogenous motivated development 

through industrialization, liberalization, and opening up the economy. The ability to overcome these 

barriers will depend on how endowed the country is with production factors such as labour, capital, 

and natural resources. The modernization school views FDI as a prerequisite and catalyst for 

sustainable growth   and development.   For FDI   to   fulfil   its crucial role, economies have to be 

freed from distorting state interventions and open to foreign investment and trade.

ii. The Link between Foreign Direct Investment and Poverty Reduction

Omorogbe and Ubeagu (2007) streamlined the link between FDI and poverty reduction. They noted 

that through its positive impact on growth and development, FDI leads to employment generation 

which results in higher income for individuals, who then save more and reinvest into the economy 

for further development and growth. Thus poverty is reduced through the resulting increase in GDP 

per capita.

Okpe and Abu (2009) adopted the theoretical postulations of Aremu (1997) who opined that foreign 

private investment inflow increases the pace of economic development in developing countries up 

to a point where a satisfactory rate of growth can be achieved on a self-sustaining basis. Thus FDI is 

seen as a catalyst or propellant to economic growth which then raises the living standard of the local 

people through increased access to improved facilities; thus liberating the people from economic 

stagnation to self-sustaining economic growth. The main thrust of this postulation is that foreign 

private investment inflow should necessarily be high at the early stages of a country's development 

but should decline after the country has been placed on the pedestal of self-sustenance. FDI thus 

plays a critical role in uplifting a country from underdevelopment and therefore should be 

encouraged. This view seems to suggest that FDI is more effective in the short-run that in the long-
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run because at the latter period the economy would have been so developed that it no longer relies on 

FDI inflow to significantly improve the domestic economy. The problem in many developing 

countries like Nigeria however remains political corruption which does not ensure the realization of 

the growth-enhancing benefits of increased FDI inflow.

Ethan (2012) noted that FDI inflow constitutes a significant part of Nigeria's international relations 

in recent times owing to the country's improving growth trend which has positioned her as Africa's 

largest economy in 2015, as such, a worthy recipient of foreign capital , receiving between $10 - $12 

billion per year. He noted that such inflow is crucial for development of the Nigerian economy, as it 

permits the transfer of technology and facilitates improvement in productivity which translates into 

alleviation of the country's widespread poverty by increasing per capita income and thereby 

enhancing overall standards of living through access to better facilities. He however noted that to 

take full advantage of what FDI inflow has to offer, Nigeria must first improve its economic and 

political climate.

Given the change of government in mid 2015 in Nigeria, many are of the view that improved 

political climate has arrived along with strong political will to advance the overall interest of the the 

citizens especially through fostering stronger international economic relations. There only remains 

therefore the potential for growth in FDI inflow into Nigeria in the coming years.

iii. Poverty Alleviation Programmes in Nigeria (PAP)

Successive governments in Nigeria have made attempts to alleviate poverty among its citizens but 

mostly without success due to inherent structural problems in the economy as well as serious lack of 

political will to act on the part of government officials.  The paper reviews one of such efforts – an 

interim measure introduced early in 2000 to address the problems of rising unemployment and crime 

wave, particularly among youths.  It was ultimately aimed at increasing the welfare of Nigerians. 

Essentially, the primary objectives of the PAP are three-fold:

i. Reduce the problem of unemployment and hence raise effective demand in the economy,

ii. Increase the productiveness of the economy; and

iii.    Drastically reduce the embarrassing crime wave in the society.

The orientation of the PAP is holistic in nature, and if properly planned and managed could tame the 

menace of poverty in Nigeria.  But in spite of the broad feature of the programme, emphasis seemed 

to have been placed more on the creation of jobs through public work system.  To this end, avenues 

were to be provided for the gainful employment of 200,000 idle hands.  This aspect of the 
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programme was designed to provide jobs for at least 5000 unemployed in each of the 36 States of the 

federation and the Federal Capital Territory (FCT), Abuja of course.  To actualize the programme, 

the Federal Government earmarked N10.0 billion, which was later raised to N17.0 billion by the 

National Assembly.  No doubt, this pointed to the Government's commitment to the programme.  

However, in implementation, the programme appeared to be ad-hoc in orientation with little 

attention paid to the policy framework.  The emphasis on massive construction and other public 

work projects made it look like a one-off affair rather than making it a revolving one.

The programme also paid little attention to the framework of allocation of funds, sustainability 

aspect of the PAP and the needed collaborative arrangements to ensure its success.  The political 

connotation of the PAP served as an important threat to the success of the programme.  The 

programme was portrayed as the ruling party's programme and hence had met with resistance from 

the chief executives of the states controlled by other political parties. This was quite noticeable in the 

launching of the programme at the state level in February 2000 and subsequently ensured its death. 

Besides, the PAP also emphasized provision of credit to micro-enterprises and trading to the 

exclusion of income and employment generating projects.  The programme also lacked appropriate 

framework for beneficiary targeting.  The timing and phasing of the direct labour (200,000 jobs) 

were not explicitly stated. Yet, this aspect was very crucial to the success of programme. The bottom-

line is that government policies and programmes aimed at reducing poverty in Nigeria has more 

often than not ended as mere pronouncements and lip service and not concrete action plans.

2.2 Empirical Literature

Masud and Yontcheva (2005) assess the effectiveness of foreign aid in reducing poverty through its 

impact on human development indicators and whether foreign aid reduces government efforts in 

achieving developmental goals. They use a dataset of both bilateral aid and non-government 

organizations' (NGO) aid inflows. Their results show that NGO aid inflow reduces infant mortality 

and does so more effectively than official bilateral aid. They also find that impact on literacy is less 

significant while mixed evidence of a substitution effect exists for whether foreign aid reduces 

government efforts in achieving developmental goals.

Salop (2007) evaluates in the context of continuing debate about the role of the IMF in aid to low-

income countries, what, and how well, the IMF has done on aid to Sub- Saharan Africa. The study 

focuses on IMF policy and practice in operations supported by the Poverty Reduction and Growth 

Facility (PRGF), being the IMF's main instrument for operational work in low-income countries 

during the 1999–2005 review period. The study finds that PRGF-supported macroeconomic policies 

generally accommodate the use of incremental aid in countries whose recent policies have led to 

high stocks of reserves and low inflation; in other countries, additional aids are programmed to be 

saved to increase reserves or to retire domestic debt. It also finds that IMF communications on aid 

and poverty reduction have contributed to the external impression that the IMF committed to do 
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more on aid mobilization and poverty-reduction analysis.

Usman and Lemo (2007) examine the Seven-point policy agenda of the civilian administration in 

Nigeria's President, Alh. Shehu Musa Y'Adua, designed to address the fundamental issues of 

development with a view to ensuring that ongoing reforms are accelerated. The agenda includes: 

Power and Energy, Food Security and Agriculture, Wealth Creation and Employment, Mass 

Transportation, Land Reforms, Security and Qualitative and Functional Education. On food security 

and agriculture, it is argued that the Food Security and Agriculture Policy are linked with the need to 

address the MDG One – eradication of extreme poverty and hunger.

 Abiola and Olofin (2008) investigate the relationship between foreign direct investment, food 

supply and poverty reduction in Nigeria using econometrics analysis. Based on their report, only 

growth rate of rural population and food supply are significant in explaining rural development and 

they contribute positively although this is not much. However they find a negative relationship 

between total aid and rural development but if all aid is not lumped together, some aid such as 

multilateral aid impacts positively on rural development, although with non-significant t-statistics. 

More so, they showed that multilateral and total grant aid are negatively related to life expectancy 

but only total grant aid is significant in explaining mortality rate. While neither multilateral aid nor 

total grant aid is significant in explaining real per capita income in the Nigerian economy.

 Burnside and Dollar (2000) study the interactions among choice of macroeconomic policies and 

growth and revealed that FDI is beneficial to countries that adopt appropriate and stable policies. 

However, the study revealed no evidence that foreign direct investment encourages the adoption of 

good macroeconomic policies. The study then showed that foreign direct investment is a waste to 

counties without appropriate and stable domestic policies. 

Akonor (2008) examines foreign direct investment impact on Africa's development using 

theoretical and descriptive quantitative analyses which reveal that aid is not a panacea for Africa's 

development woes. He said FDI has so far created a welfare continent mentality and has become the 

hub around which the spokes of most African economies turn. The study further state that 

dependency on foreign aid has compromised the sovereignty of African countries and that it is very 

unfortunate that aid has taken more than 50% of Sub-Saharan African countries' budgets and 70% of 

their public investment.

Singh (1985) examines the impact of interventionist state policy on economic growth. The data was 

analyzed using cross-sectional OLS method and finds that both the savings rate and the rate of 

foreign aid are positive and significant. However, when an index of state intervention was 

introduced into the model, foreign direct investment became insignificant. With savings as the 

response variable, FDI was negative and significant when the index of state intervention was 

introduced into the model.

Ahmed and Ahmed (2002) examine empirically the impact of foreign capital inflow on domestic 

saving in Pakistan by applying three variants of co-integration techniques to time series data from 
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1972-2000. The study reveals in every case a valid long-run relationship among the variables. The 

three variants of co-integration technique also reveal an inverse relationship between saving rate and 

foreign capital inflows and short-run relationship between these two variables is also found to be 

negative.

Agada and Okpe (2002) investigate the determinants of risks on foreign investment in Nigeria from 

1980 to 2000, using data from the Federal Office of Statistics, Lagos. The study shows that inflation 

rate, exchange rate, and political and administrative risk inhibit foreign investment in Nigeria.

Ayashagba and Abachi (2002) carry out an empirical investigation into the effect of foreign private 

investment on economic growth in Nigeria from 1980 to 1997. The results show that foreign direct 

investment has significant impact on economic growth and with the tendency of reducing poverty in 

Nigeria. They therefore conclude that though foreign direct investment had a significant impact on 

less developed countries (LDCs), its presence does not reflect on the growth of these economies. 

However, the study of Okpe and Abu (2005) on the relationship between foreign private investment 

and poverty reduction in Nigeria revealed that foreign private investment and Inflation rate have no 

significant effect on poverty reduction in Nigeria.

Olaniyan and Bankole (2005) investigate the link between human capital capabilities and poverty 

reduction in rural Nigeria and find that health and education have significant effect on poverty 

reduction in Nigeria. Their findings therefore suggest a conscious effort at the policy level to reduce 

poverty by increasing the human capital of individuals through the provision of adequate education 

and health facilities in the country.

Awe and Ajayi (2010) undertake a cointegration analysis into the nexus between human capital 

investment and economic growth in Nigeria between 1985 and 2005 using the data from the Central 

Bank of Nigeria (CBN) Statistical Bulletin. They find that education and health has significant effect 

on economic growth and hence the tendency of reducing poverty level in the economy through 

improved GDP per capita.

Ariyo (1998) examines the movement of investment and its impact on Nigeria's economic growth 

between 1970 and 1995. The study finds that only private domestic investment continuously led to 

GDP growth during the period. Moreover, the study did not find evidence in support that all the 

investment variables included in the analysis have any associated influence on economic growth. 

The study therefore recommends the need for an institutional management that guides the interest of 

major stakeholders in the development of the economy.

Oyinola (1995) examines the relevance of foreign capital to the prosperity or poverty of LDCs. The 

study regards foreign capital to include foreign loans, direct foreign investments and export 

earnings. Using Chenery and Stout's two-gap model (Chenery and Stout, 1966) cited in Adeolu 

(2007) the study finds that foreign direct investment inflow (FDI) has a negative relationship with 

economic development in Nigeria.

 Adelegan (2000) evaluates the perceived uncorrelated regression model to ascertain the impact of 
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Foreign Direct Investment (FDI) on economic growth in Nigeria and finds that foreign direct 

investment (FDI) inflow is pro-consumption and pro-import and inversely correlated with gross 

domestic investment. Akunlo (2004) indicates that foreign capital does not significantly affect 

economic growth in Nigeria. However, these studies did not guide the fact that most of the foreign 

direct investment (FDI) was grouped in the extractive industry. In other words, it could be asserted 

that these works reviewed the investment impact in extractive industry (oil and natural resources) on 

Nigeria's economic growth.

Jerome and Ogunkola (2004) examine the degree, prospects and directions of FDI in Nigeria. They 

found that while the FDI regime in Nigeria was generally improving, some elegant pitfalls remain. 

These pitfalls are found in the area of the corporate environment (such as bankruptcy, corporate law, 

labour law etc) and institutional uncertainly, as well as the rule of law. The study concludes that the 

activities of the Economic and Financial Crimes Commission (EFCC), the Independent Corrupt 

Practices Commission (ICPC), and the Nigerian Investment Promotion Commission (NIPCO) 

should be geared towards improving the corporate environment and upholding the rule of law in and 

not to discourage FDI inflow. 

Hansen and Rand (2006) re-examine the causal relationship between FDI and economic growth in 

thirty one developing countries over thirty one years (1970-2000). They adopt bi-variate vector 

autoregressive (VAR) models for GDP and FDI ratios. They find a strong causal relationship from 

FDI to GDP, even in the long run. They also find that GDP Granger-causes FDI, but find no effect on 

the long-run level of the ratio of FDI over GDP. However Carkovic and Levine (2005) investigate 

the relationship between FDI and economic growth for seventy-two countries. They find no 

confirmation that FDI increases economic growth. This highlights the fact that there is no consensus 

regarding the impact of FDI on economic growth. Given these mixed views on the link between FDI 

and economic growth, some researchers instead analyze the causal relationship between FDI and 

growth in specific economic sectors or particular regions.  

Apergis (2007) examines the impact of FDI on economic growth using panel data set from 27 

European transitional economies over the period 1991-2004. Their empirical findings show that FDI 

does exhibit a significant positive relationship with economic growth, at least, for those transition 

countries that are characterized by high levels of income and have implemented successful 

privatization programmes.

Omoregbe and Ubeagbu (2007) study the link between foreign direct investment and poverty 

reduction in Nigeria using an equation model with GDP per capita as a proxy for measurement of the 

poverty level. Their results reveal a satisfactory performance of FDI inflow on the GDP per capita in 

the Nigerian economy. The study concludes that it is impossible for Nigeria to reduce her poverty 

level throughout without the right conducive environment, political stability, institutional and 

structural reforms that stimulate FDI inflow.

Okpe and Abu (2009) examine the effects of foreign private investment on poverty in Nigeria, 
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testing the hypothesis that FDI has no impact on poverty reduction in Nigeria between 1975 and 

2003. The study finds that the inflow of foreign private investment and foreign loan into Nigeria 

significantly alleviate poverty but that government expenditure and the continuous increase in 

petroleum profit tax would aggravate the poverty level in the country. The study recommends that 

efforts should be made to encourage the inflow of foreign resources such as foreign private 

investment but that foreign loan should be highly discouraged unless it must be collected in such a 

manner as not to have negative effects on the domestic economy in the long run.

In more recent times Ogunniyi and Igberi (2014) examine the relationship between FDI and poverty 

reduction based on secondary data collected from the Central Bank of Nigeria (CBN) and the World 

Banks' world development indicators for the period 1980-2012. Using the OLS approach, the results 

indicate that FDI inflow has positive but insignificant impact on real per capita income and hence 

does not have the potential of reducing poverty in Nigeria. The study concludes that the insignificant 

impact may be due to the underdeveloped nature of human capital in the country as well as backward 

institutions, crowding out of domestic investment or other reasons which require further 

investigation. The study recommends that foreign trade and FDI policies must be checked in order to 

make FDI inflow growth-enhancing in Nigeria.

Similarly Simon-Oke (2014) investigates the relationship between foreign private investment, 

capital formation and poverty reduction in Nigeria using cointegration, error correction mechanism 

(ECM) and Granger-Causality tests with annual time series data covering the period 1978-2008. The 

study finds that the inflow of foreign private investment into Nigeria has not significantly 

contributed to poverty alleviation in the country, and that government investment on health and 

education has not helped to reduce poverty in the country; hence the study recommends that 

government at all levels should encourage the inflow of foreign private investment and intensify 

efforts at curbing capital flight from the country.

3. Method

Drawing from the literature we notice that FDI interacts through several mechanisms to affect social 

variables like poverty and unemployment levels. Foreign capital may include loans too and so 

interest rate becomes an important consideration. It is possible therefore to specify our empirical 

model in the following manner:

PCI = f(FDI,GEX,LENR,UNR)        1

In an attempt to bring all variable to rates, we introduce logarithm function into equation 1.

LPCI = β0 +β LFDI + β LGEX + β LLENR + β LUNR +     21 2 3 4 t

Where:

LPCI = Log of Per capita income (proxy for poverty)

LFDI = Log of Foreign Direct Investment Inflow

LGEX = Log of Government total Expenditure

LLENR = Log of Lending Rate 
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LUNR = Log of Unemployment Rate

The signs of the variables express the a priori expectations. Foreign direct investment (FDI) and 

Government total expenditure (GEX) are expected to have positive impact on per capita income 

(PCI), while lending rate (LENR) and unemployment rate (UNR) is expected to have a negative 

impact on per capita income (PCI). Increased FDI and government consumption expenditure results 

in economic growth and increases GDP per capita and therefore reduces poverty level; whereas 

higher lending rates stifles investment and therefore means lower output and income which means 

lower GDP per capita or higher unemployment level. A higher unemployment rate has the same 

negative effect on per capita income.

i. Estimation Procedure

Preliminary tests are first conducted beginning with Unit root test.  Then co-integration test and 

Error correction mechanism (ECM) are then employed to analyze the long and short term impacts 

respectively.

ii. Data Required and Sources

The study makes use of annual time series data for the period 1980-2012. The unemployment rate 

data are obtained from the National Bureau of Statistics, Nigeria, official records available at 

www.nbs.gov.ng; while the rest are from the Central Bank of Nigeria (CBN) Statistical Bulletin 

available at . www.cbn.gov.ng

4. Results

i. Unit Root Test

This test was conducted to ascertain whether the mean value and variance of the variables are 

constant overtime. The unit root test was based on the Augmented Dickey-Fuller method.

Table 1. Summary of Unit Root Test Results showing the Order of Integration

Source: Own Analysis

The results revel that the Per capita income, Lending rate and Unemployment rates variables are 

stationary at the first while those of FDI and Government total expenditure are stationary at second 

difference given the 1% level of significance. Hence PCI, LENR, UNR, are integrated of order one 

whereas FDI and GEX are integrated of order two.

Variable ADF-
Statistics 

1% 5% Order Conclusion 

DPCI -4.900169 -3.679322 -2.967767 I(1) Stationary 
DFDI -4.623882 -3.679322 -2.967767 I(2) Stationary 
DGEX -6.601783 -3.679322 -2.967767 I(2) Stationary 
DLENR -6.293934 -3.670170 -2.963972 I(1) Stationary 
DUNR -5.804234 -3.670170 -2.963972 I(1) Stationary 
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ii. Cointegration

Cointegration test is used to test for the long-run relationship among the parameter estimates. This 

test was carried out using the Johansen cointergration test. The result is shown in Table 2.

Table 2. Summary of Cointegration Test Results 

Source: Own Analysis

Since the computed likelihood ratio (t*) is greater than the critical values at both 5% and 1% levels 

for PCI, FDI and GEX we conclude that the variables are cointegrated. Put differently, there is a 

sustainable long-run relationship between GDP per capita and foreign direct investment (FDI) and 

government expenditure (GEX).

However, in order to capture the short-run dynamics, we employed the Error Correction Mechanism 

(ECM). From the results the coefficient of error correction term is -1.598935. This shows that 1% of 

the error in the short-run is corrected each year. Thus, the ECM coefficient captures the speed of 

adjustments at which the short-run variations between FDI and unemployment rates are overcome to 

tie with the long-run equilibrium. 

ii. Granger Causality Test

Table 3. Result of the Granger Casualty Test

Source: Own Analysis

From the results in table 3 we can verify that the null hypothesis of causation running from UNR to 

FDI is rejected because of the high F-value or the p-value being less than 0.05, implying that 

causation runs instead from unemployment to FDI within the period of study. On the other hand, the 

low F-value or high p-value means we accept the second null hypothesis that FDI does not Granger 

cause unemployment.  The results in table 3 therefore show that there is an unlikely unidirectional 

causation running from unemployment to foreign direct investment (FDI) but not in reverse order.

ii. Test of Hypothesis

The study evaluates the impact of foreign direct investment on poverty reduction in Nigeria. With 

respect to this, we test the following null hypothesis against the alternative hypothesis:

H : Foreign direct investment has no causal relationship with poverty reduction in Nigeria.0

Residuals T* likelihood 
ratio 

5 % critical 
value 

1 % critical 
value 

DPCI 128.5504 68.52 76.07 
DFDI 67.99035 47.21 54.46 
DGEX 38.41295 29.68 35.65 
DLENR 14.10571 15.41 20.04 

DUNR 6.162625 3.76 6.65 
 

b ĵ ▄▄ I Ŧ♫◘Ċ╙śℓśs ◘Ľℓ C-Statistic t ◘ĽĂĽ╜▄╜ĊŦ 
Üb w ŕ ◘śℓ ■◘Ċ DŉĂ■┼śŉ ľĂĵ ℓś C5 L 
FDI does not Granger cause UNR 

يوييو وى او  
0.08024 

ھ ھ ھھ  ي
0.7790 
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H : Foreign direct investment has causal relationship with poverty reduction in Nigeria.1

The Granger causality test result is employed in evaluating the hypothesis. From the Granger 

casualty test, the results in table 3 show that the nature of casualty between foreign direct investment 

(FDI) and unemployment rate (UNR) is a one-way or unidirectional relationship running 

unexpectedly from UNR to FDI and not the other way round. Consequently we cannot reject the null 

hypothesis and therefore conclude that FDI inflow does not have causal relationship with poverty 

reduction in the Nigerian economy.

5. Discussion

One of the strengths of the results is that the joint impact of the explanatory variables on the 

dependent variable is highly statistically significant within the period under study. Specifically the 

results show that a percentage increase in foreign direct investment, government to expenditure, 

lending rate and unemployment rate will lead to an increase by 0.2%, 0.6%, 0.9% and 0.05% in GDP 

per capita (PCI) respectively. The impact of FDI is however statistically insignificant and the signs 

borne by the parameter estimates are in conformity with the economic a priori expectations except 

for the last two. When the lending rate increases, investment is expected to fall and so should 

income. Similarly a rise in the total unemployment rate means lower output and then lower income. 

But alas the results indicate otherwise.

The reason for the unexpected sign for unemployment rate can be attributed to the economic 

activities of the informal sector, that is, activities engaged by those unemployed but who are still able 

to earn a living for themselves, for example, unregistered and unrecognized businesses. Another 

reason could be due to the increased level of emigrants. These emigrants mostly work overseas and 

they send money to their relatives back at home who in turn may invest it and then earn a living from 

such investment while still regarding themselves as unemployed. Problem in the official data as kept 

by relevant authorities may also be a factor. The Granger casualty test result however does not 

support the conclusion that a strong link exists between foreign direct investment and poverty 

reduction in Nigeria due to its one-way relationship. And the co-integration tests show that there is a 

long-run relationship among the estimated parameters.

The findings of the study agree with those of Okpe and Abu (2005) and Abiola and Olofin (2008) 

who find that foreign direct investment inflow is not significant for explaining GDP per capita in 

Nigeria, implying that foreign direct investment inflow has no significant effect on poverty 

reduction in Nigeria. The findings however contrast with those of Ayashagba and Abachi (2002) 

who find evidence in support that FDI has significant impact on economic growth with the tendency 

to reduce poverty in Nigeria.

6. Conclusion and Recommendation

This study applied expo facto method to determine the impact of foreign direct investment on 

poverty reduction in Nigeria for the period 1980-2012. The multiple regression model was estimated 

using the ordinary least squares (OLS) method and evaluated using relevant diagnostics tests 
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including the units roots and cointegration tests. The ECM coefficient satisfies the three conditions 

of being fraction, negative and having a p-value less than 0.05. but the result indicates that the speed 

of adjustment to the long run is rather slow. The estimated coefficient of the FDI is rightly positively 

signed but being statistically insignificant we conclude that foreign direct investment inflow into 

Nigeria does not translate in the increased GDP per capita. This may be due to diversion of foreign 

private capital inflow away from the intended investment or unfavourable business climate like 

insecurity which ensures that foreign direct investment inflow into the country are not profitable.   

The government should therefore make efforts to encourage FDI inflow into non-oil sectors of the 

economy where the benefits of FDI can support broader economic development as well as fulfil the 

business desires of the investors. A sincere and promising design of poverty reduction strategies 

must involve all sectors of the economy especially the informal sector that will enable a workable 

mechanism that will ensure effectiveness of foreign direct investment that will impact positively on 

the teaming population below the poverty line.
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Abstract 
The paper aims to examine the developmental strides in the Agricultural sector of Nigeria and 
address policy problems in effective agricultural resources management. A unidirectional 
relationship exists between the Agricultural sector and the economic development of Nigeria. 
Through an empirical analysis, this paper aims to determine the relationship between the 
Agricultural sector and economic development of Nigeria. This paper can be instrumental to the 
formulation of policies that will prevent setbacks on the economic growth and development of the 
Agricultural sector. Hence, the paper suggests that the agricultural sector should pursue profit 
maximization in order to boost revenue generation and that efforts should be made by the individual, 
corporate organization and the government to add value to the sector through increased investment.

Keywords: Agricultural Sector, Economic Development and Nigeria.

INTRODUCTION
During the golden era, Agriculture was the main sector of the Nigeria economy. The colonialists 
developed those crops that produced raw materials for their home industries, which were mainly Oil 
palm, Cocoa, Rubber, Groundnut and tea, called cash crops; while those produced and consumed by 
the populace were called home staples. The producers were subsistent farmers and the economy was 
called home staples. The producers were subsistent farmers and the economy was not completely 
monetized (Anyanwu, 1997). The Agricultural sector in the Nigerian context embraces all the 
subsectors of the “Primary industry”, which includes farming, fishing and forestry. Hence, the 
Agricultural sector in Nigeria has not been able to meet the food needs of the country, as a result of 
which there have been a substantial rise in food imports. In Nigeria , it is a common practice , and an 
unwritten law that each new government whether they are good or bad, in order to pursue her own 
policies forgo that of the previous and policy summersaults are known to be particularly harmful to 
Agricultural development. Though economic policies and plans put forth by various governments 
are very well received, but the failures are attributed to poor implementation.

Brief description of the study area and historical background of Agriculture in Nigeria
The Federal Republic of Nigeria is located in West Africa between latitude 4 – 14 degree North and 
longitude 3 – 15 degree East. It is bordered by the Gulf of Guinea to the South, Benin to the West, 
Niger to the North; Cameroon and Chad to the East Nigeria, comprises of 36 states and its Federal 
Capital territory, Abuja. There are over 250 ethnic groups in Nigeria; the major ones being Hausa/ 
Fulani, Igbo, and Yoruba who predominantly live in the Northern, Eastern and Western parts of the 
country, respectively. These regions were amalgamated as the colony and protectorate of Nigeria in 
1914 and in 1960, Nigeria got its independence from Britain. The main rivers in Nigeria are River 
Niger and River Benue; and there are two distinct seasons in the country, namely: Rainy and Dry 
season. However, recent growth in the domestic economy was driven by the Agricultural sector 
which contributed 41% to Nigeria's GDP IN 2011; employs over 60% of the workforce and is a 
major means of livelihood for most rural dwellers.{CIA Factbook,2003}. Since independence, the 
role of Agriculture in the economy has been on the downward trend especially its contribution to 
GDP, which has been partly due to the emergence of oil as an important commodity. Before the 
colonial era, rural Nigeria had a fairly complex organization, which were predominantly peasant 
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communities, producing a variety of commodities mostly to satisfy their needs with little surpluses 
for exchange with other commodities. Trading amongst the various communities was broadly based 
on barter terms and Agriculture involved the production of food crops for subsistence. The coming 
of the colonialist introduced a money economy among the peasant farmers to produce more cash 
crops for sale and eventual export to Western Europe, {Helleiner, 1966}.

 Agricultural linkage with Economic growth and development
Most countries at their early stages of development depend almost fully on Agricultural growth 
revenue and food supply to the population, hence agricultural growth is the key impetus to the 
growth of underdeveloped and developing countries. Agricultural development plays a vital role in 
poverty reduction and economic transformation. Agricultural growth reduces poverty through direct 
impacts on incomes and employment, while indirect impacts are through linkages. {Dewbree , 
2010}. Thomas Malthus stated that, “Food is necessary to the existence of man”. An economy cannot 
develop well, if its populace is starved, as the productivity of labor force will be below optimum”; 
hence depicts that Agriculture makes important contribution to national food security and 
macroeconomic stability. At the Macro level, inadequate and irregular access to food reduces labor 
productivity and decreases investment in human capital, (Bliss, 1978). It is the Agricultural sector 
that battles for long- term economic development. The above assertion has been supported by both 
historical and contemporary development experience. In the classical tradition, (1777-1823) . 
Ricardo noted that the problem of diminishing returns to agriculture would set a limit to the growth 
of other sectors of the economy. In the same vein, the validity of Malthusian law of population rests 
on agricultural stagnation in face of growing human numbers. As in many developed countries, the 
initial development push has always been agriculturally driven.
Contributions of sectors to GDP growth, from 1961 – 2011 . % contributions of :

    Source: Akande (1998), (CBN, 1997) and (CBN, 2000).

Period Gdpg 
row 

Wagrgrow Windgrow Wbc grow Wbragrow Wsergrow 

1961-
1965 

4.85 1.09(20.59) 1.98(37.21) 0.41(7.66) 0.83 (15.71) 1.00 
(18.83) 

1966-
1970 

7.60 0.82(8.90) 4.43(48.00) 0.48(3.19) 0.64(6.96) 2.86(30.95) 

1971-
1975 

23.68 7.36(26.30) 10.83(38.69) 1.77(6.31) 4.69(16.75) -02(-
174.58) 

1976-
1980 

3.19 -0.62(308.31) -1.2(640.07) 0.94(-469.38) 0.55(-275.04 -
0.27)174.5
8) 

1981-
1985 

-0.33 1.71(742.79) -0.14)-91.21) -0.51(-325.96 -0.08(-51.04) 0.78(12.44) 

1986-
1990 

5.99 1.81(28.74) 2.81(45.04) 0.10(1.60) 0.76 (12.18) 0.38(35.11) 

1991-
1995 

1.02 0.89(81.86) -0.52(-47.27) 0.07(6.06) 0.26(24.23) 0.50(15.08) 

1996-
2000 

3.20 1.47(44.55) 0.99(30.20) 0.08(2.48) 0.25(7.68) 2.58(79.83) 

2001-
2005 

11.40 6.80(52.30) 1.87(14.40) 0.11(0.85) 1.64(12.62) 1.89(26.89) 

2006-
2011 

6.81 2.65(37.64) 0.00(0.03) 0.23(3.31) 2.26(322.13) 1.89(26.89) 
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Interpretation of indicators – (GDP grow) : GDP growth rate, measure as a proxy for economic 
growth; WBC: Weighted Building and Construction; Wsergrow : Weighted growth rate of services 
and Wbragrow: Weighted growth rate for building. From the above table, it is observed that some 
characteristics of the Agricultural sector underscores its importance to economic growth in Nigeria. 
First, observation from the oil boom period (1971-1975), when attention shifted from the 
agricultural sector to the industry; shows that the contribution of agriculture sector grew more than 
the industrial sector at 6.54% and 6.4% respectively. Although, the growth of the Agricultural sector 
during the period can be attributed to an influx investment from the oil export in agriculture, it 
highlights the responsive nature of agriculture to investment. The nation experienced an economic 
collapse in 1981 – 1985 period. During this period, economic growth rate fell from 3.19% in the 
previous to -0.33%. All the sectors of the economy contributed negatively to growth except the 
agricultural sector, contributing 1.17% in the economy, implying the sector's ability to provide 
temporary source for cushion in a period of economic crisis. The resilient nature of Agricultural 
sector in the economy, described the ability of the sector to recover more quickly from shocks 
especially when compared with other sectors, which is highlighted in the 1976 – 1980 period when 
contributions to the economic growth fell across the sectors due to oil price crash. Therefore, based 
on the past performance of Agriculture to Nigeria, the sector has the ability to contribute to economic 
growth by its observed tendency to respond positively to investment be it in form of progressive 
policies or funds. Also , the sector is able to serve as a buffer in the event of economic crisis; the 
strength of buffer however depends on how strong the sector is and the resilient nature of agriculture 
which emphasizes sectors ability to recover more quickly from shock than other sectors, hence 
strong evidence that supports the need for increased investment in Agricultural sector.

Federal Government past efforts at revamping Agriculture and problems of the Agricultural 
sector in Nigeria.  
There had been a number of policy measures and programmes within the country aimed at the 
reconstruction and reformation of the whole structure of the agricultural sector via the creation of 
appropriate institutions and public services designed to strengthen the economic position of the 
independent farmer, as elaborated below:
1. The National Agricultural Land Development Authority (NALDA): The NALDA was 

established in 1991 to execute a national agricultural land development programme to 
moderate the chronic problems of low utilization of abundant farm land.

2. Agricultural Development Projects (ADPs):  Agricultural Development Programmes 
were first established in pilot states and subsequently in all states in the country. Their key 
areas of activities are the provision of infrastructure, farm service centres, supply of farm 
inputs i.e fertilizers, agro-chemicals, water pumps, extensions and training.

3. The Green Revolution Programme (GRP): The GRP was launched in 1980 by the then 
Shagari administration, its objective is centred at self-reliance in food production and the 
diversification of Nigeria's sources of foreign exchange.

4. The Land Use Decree: The Land Use Decree was promulgated in March 1978 and was 
intended to reform the land tenure system which was believed to constitute a formidable 
obstacle to the development of agriculture. It transfers allocative powers over under-
developed land from traditional authorities to local government.

5. Agricultural Credit Guarantee Scheme (ACGS): The need to encourage the flow of 
increased credit to the agricultural sector raised the necessity for an investigation to 
determine the bottlenecks which were experienced in attracting credit to the sector.

6. Operation Feed the Nation (OFN): The objective of the programme included encouraging 
the section of the population which relies on buying food to grow its own food. Under the 
scheme, encouragement and material assistance were given to the people in the form of 
technical advice and the supply of essential farm inputs, such as improved seedlings, 
fertilizer, pesticides, livestock feed at subsidized prices.
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7. The River Basin Development Authorities: This initiative was conceived in 1963 with an 
aim of catering for the development of land and water resources potentials of Nigeria for 
Agricultural purposes and general rural development.

8. The Nigeria Agricultural and Cooperative Bank (NACB): Established in April, 1973 to 
foster growth in the quantity and quality of credit to all aspects of agricultural production 
including poultry, farming, fisheries, forestry and timber production, horticultures, etc., 
aimed at improving storage facilities for agricultural products and the promotion of 
marketing of agricultural products.

9. The National Accelerated Food Production Project (NAFPP) : This was established with 
the desire to induce the masses of farmers to boost food production within the shortest 
possible time, in 1973. Its major objective is to accelerate the production of six major food 
crops namely : Rice , Millet , Sorghum, Maize Wheat and cassava.

10. Commodity Board : The establishment of commodity board was to promote both the 
production and marketing of their respective commodities. 

                                                                                                               (Anyanwu, 1997).

Alighted below are a few problems with the Agricultural sector in Nigeria.
1. The sector is bedeviled by inadequate funding, Commitment by some states, inadequate 

publicity and poor infrastructural facilities.
2. Illiteracy of farmers who live in the rural areas, and the sector has suffered from years of poor 

management, inconsistent and poorly implemented policies; government neglect and 
against these backdrop, Agriculture accounted for 30% of the GDP in 2010 {World Fact, 
2012}.

3. The discovery of oil, made the nation an export dependent one, their absolute dependence on 
imported food has reduced investment in local farming.

4. Dependence on weather which affects the increase in agricultural produce, instead of the use 
of irrigation that supplies water to the farm.

5. The problem of poor sectoral funding, as farmers do not get credit easily from financial 
institutions, like commercial banks.

6. Leadership problem: When leaders are born out of nepotism and not a product of 
professionalism with wealth of work experience, the effect will be felt on the administration 
of the ministry and in the allocation of resources.

7. Lack of passion for the job: What makes one farmer more successful than the other is 
passion for the job, an un-passionate farmer will not go out of his way to enforce change, but 
a passionate farmer will. 

   
Lesson from China Agricultural Sector: The China economic impressive Agricultural 
achievement has raised hundreds of millions of peasants from rural poverty in the past 30 years. 
In China, Agriculture grew at an annual average rate of 4.5%. Agricultural development and 
reforms was a top priority for their government, from the central to the local units, the growth in 
agriculture and rural economy was significant to the acceleration of China's modernization 
process. One of the poorest areas of Shandong Province in China was turned into a “Vegetable 
city” with more than 53,000 hectare vegetable plantations boosting of more than 700 vegetable 
varieties and producing approximately four million tons annually. Since the 1950's, China has 
taken Agriculture as the country's economic base. Analysis shows that between the periods of 
1981 – 2005, China's Agricultural sector was transformed from “one characterized by high and 
variable distortions to one that is relatively liberal”. Funds were made available for farmers' 
education to ensure appropriate training and uptake; and also for Agricultural research and 
extension. China was an early adopter of Green Renovation research and hybrid rice and was the 
second country in the world after the United States known for spending on agricultural 
biotechnology. Agricultural markets were greatly encouraged in China, which proved to be a key 
factor in the alleviation of poverty in the country. In the 1980s, food interment, production and 
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rural income were a central pillar for the broader economic development agenda of the Chinese 
economy. The objective was to create food security, rural stability surplus income and labor 
supply to drive broader industrial development. This development enabled a population of 1.3 
billion people. Agriculture in China has contributed greatly to the reduction of poverty in the 
country. Statistics shows that the incidence poverty in China dropped from 31 percent in 1978 to 
200 percent in 2008. China adopted the land reform policy known as the “Household 
Responsibility System”, a privately leased land use system. The major objective of this strategy 
was to boost the rural economy and increase farmers' income so that farmers could have the 
incentive to work and produce more, hence production diversification took place. Necessary 
institutions that ensured and enable agricultural innovation, via the creation of research and 
development institutes, and universities focused on agricultural innovation, hence new models 
for seed and fertilizers were discovered; technology played a key role in China's agricultural 
development. It helped China improve their efficiency of production and maintain sustainable 
agricultural development. Currently, China is the world's largest producer of agricultural 
products. Their primary produce are rice, millet, potatoes, sorghum, peanuts, tea, fish cotton 
wheat, perk, barley, and oil seed, which are all cash crops and same are converted into finished 
products and exported to other nations of the world. The Agricultural sector employs over 300 
million farmers and produces food capable of feeding 20 percent of the world populace. 
(Uti,2016).

Lesson from Israel's Agricultural Sector
Since Israel attained its independence in 1948, the total area under cultivation has increased from 
165,000 Ha. to 435,000 Ha. and the number of Agricultural communities has grown from 400 to 
900. During the same period, agricultural production has expanded 16-fold, more than three 
times the rate of the population growth. Israel's varied climatic, topographical and soil 
conditions made it possible to grow a wide range of agricultural produce. The success of the 
country's agriculture stems from the determination and ingenuity of farmers and scientists who 
have dedicated themselves to developing a flourishing agriculture in a country which is more 
than half desert, thus demonstrating that the value of land is a function of how it is used. With 
continuing investment in Research and Development , modernized irrigation, mechanization 
and Agro-technology, Government involvement, Growing of crops in the desert, High-tech 
farming and through the practice of Agriculture – by branches i.e the cultivation of fruit, 
vegetables, field crops, Diary farming, Poultry and Beef, Aquaculture, and Floriculture . The 
individual farms, averaging less than a hectare, are small by International standards, but highly 
profitable. The expertise of the farmers contributes to high quality and wide variety of crops. 
Agriculture input in Israel are valued today at over $2 billion, of which 70% are expected. In 
monetary terms, Israel produces almost 70% of all its food requirements. It imports much of its 
grain, oilseeds, meat and fish, sugar, cocoa and coffee. However, these imports are offset by 
export of agricultural produce valued at around $800 million and $600 million worth of 
processed food per annum. By the year 2020, Israel's population is expected to grow by 42 
percent, to 8.5 million. This will cause huge increases in demand for agricultural produce and 
products, but urban use of land and water will also increase enormously. Part of the increased 
demand-notably for field crops (such as cereals, oilseeds and sugar) and milk products, fish and 
beef – will have to be met by increased imports. Nevertheless, a substantial part of that growing 
demand will have to come from increased domestic production. Sweeping changes will be 
required, such as 33% increase in labor force and a reduction in irrigated field crops, such as a 
cotton, to make water available for growing fruit and vegetable for the local market. Despite its 
handicaps Israel will be able, by 2020, to increase production of Agricultural goods by 48% over 
1993 figures, averaging a growth of 1.5% per annum in real terms. Despite the decline in its 
importance relative to other economic branches, agriculture has been growing in absolute terms 
and still plays an important part in Israel's economy, representing today some 2.0 % of the Gross 
Domestic Product and about 3.5% of exports.  {Fedler,2011}.

“Journal of Economic Growth and Transformation” Vol.2 No.4

124



Which way forward? Excerpt from Lessons. 
1. The Federal Government of Nigeria should increase the budgetary allocation for the sector to 

enable it generate enough yields for both local consumption and export, which will in turn 
create employment opportunities for Nigerians and contribute immensely to the GDP of the 
nation.

2. Rural farmers should be enlightened, equipped with modern tools for enhanced mechanized 
farming and same should be educated on the latest methods of global agricultural technique, 
to enable Nigeria meet with UN's standard for the agricultural sector.

3. Research institutes should be well funded, the government should prioritize research on its 
topmost agenda, as same will procure solution to the teeming agricultural challenge in the 
country and reduce poverty and hunger to the barest minimum, via the production of hybrid 
species of crops, and employment generated via same.

4. Each household should adopt the “Household Responsibility system”, hence each family 
should be encouraged to utilize every little land space available in the family for subsistent 
agriculture and the land use decree of 1972 should be reviewed to soothe the “HRS”.

5. Technology, Research and Development should be encouraged for efficiency in production 
and sustainable agricultural development.

6. The Agricultural sector should be extensively commercialized; therefore, Commercialized _ 
Privatization of the Agricultural Sector should be prioritized, as same will give the 
agricultural sector a face-lift.

7. The rural poor farmers should be assisted via improving their access to health and education 
service to aid improve their human skills, through measures that increase their mobility so 
that they can move to take-up opportunities in growth as they occur.

8. Reducing poverty and preserving the environment – The recognition that as urbanization 
occurs at unprecedented rates, economic growth generated by agriculture should be the 
vehicle for reducing poverty and preserving the environment in the rural areas.

9. The government should make policies that will enhance peasant and subsistence farmers to 
increase their productivity to cope with producer services, and endeavor to increase an 
improved storage infrastructure to prevent wastage of agricultural products. With higher 
percentage allocation on Agriculture, there will be a sustained sectoral growth.

10. Commercial production of non-staple cash crops should be encouraged particularly those 
that results in robust links to the non-farm sector, as same will be major means to increase and 
improve employment for the rural poor. 

11. Agriculture should be run like every other businesses, hence farmers should be financially 
intelligent. The navigational system of the farmers brain should be trained to approach 
farming as a business and not casually, however little the expanse of land may be, same 
should be well cultivated.

12. Innovative farming should be encouraged, hence new concepts and ideas should be 
introduced into agriculture to move it to the next level.

13. Subsistent and commercial farmers should be exposed to countries of the world that survive 
on agriculture, and same techniques applied in those countries should be implemented 
locally. 

14. The scope of Agriculture via the Ministry of agriculture should be expanded to create 
employment for the teeming masses of unemployed youth.

15. Since Nigeria is blessed with expanse of fertile land, the Ministry of Agriculture  and 
Education should partner in empowering the “Young Farmers Club”, especially towards 
training young minds to becoming agriculturally productive, by giving each members at 
least a plot of land to farm and equipped with every necessary implement needed to make the 
entire process a success, having proven to be a worthy character; same should be supervised 
and made productive by “trusted hands” of both Ministries.
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16. Proven Integrity, Worthy Character, Wealth of work experience (track record) and 
Professionalism should be the yardstick for appointing the Ministers, Permanent Secretary 
and every key office holders in Agricultural sector.

17. The psychology of running this sector should be void of tribalism and relative nepotism, as 
same ruins organizational growth.

18. Recruitment in the sector should reflect national character. Global standards should be 
locally constrained for the benefit of all.

19. The educational system should prepare every enrolled to face the  challenges of the real 
world, and not the modern day version of adventures of Jacobs strakes of “A” students being 
employed as an Academic;”B” students as Bureaucrats and “C” students as Capitalists, 
hence all learned should be trained entrepreneurs and managers of resources.

20. Financial literacy should be introduced into the scheme of agricultural education, as same 
will prepare all adherence to be able to face the world that runs on money.

21. In order to arrest forth coming large scale scarcity of food, Nigeria will have to go back to the 
farm, the government should invest in agriculture and grant loans to deserving citizens to 
augment this effort.

22. Nigeria is meant to be the food basket of the world, since land is the natural resource base, to 
attain these, food should be the primary export to other countries and continents of the world, 
hence food in exchange for technology.  

23. Family patterns should be converted to business, hence all families should be encouraged to 
establish a business that can employ its members and community.

24. A paradigm shift from the dependence on oil to the utilization of the vast fertile land usage 
will reduce food scarcity, inadequate and irregular access to food which reduces labour 
productivity and decreases investment in human capital.

 Conclusion and Policy Implication             
The study examined the impact of Agriculture on the Economic Development of Nigeria and the 
contributions of sectors to GDP growth, between 1961–2011. A unidirectional relationship exists 
between the Agricultural sector and the Economic development of Nigeria. Through an empirical 
analysis, this paper aimed to determine the relationship between the impact of Agriculture on 
Economic development of Nigeria. This paper can be instrumental in the formulation of policies that 
will prevent negative setbacks on the economic growth and development of the Agricultural sector. 
Although this study has achieved Its' aim relatively, there were unavoidable limitations i.e 
constrained period for research work, hence a work in progress and deduced tabulated statistical 
probability data interpreted accordingly, unconstrained econometrically and inherent mistakes 
pardonable on the crucifix of learning, subject to further research and implemented in the economic 
streams to reflect national character and enhance a Macro-economic balance. 
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Abstract
The economic landscape of most Africa countries depends essentially on the dynamics of climate 
change. Key sectors driving their economic performance and livelihoods such as agriculture, 
forestry, energy, tourism, coastal and water resources are highly vulnerable to climate change. This 
paper examines the empirical linkage between economic growth and climate change in Africa. 
Using annual data for 34 countries from 1961 to 2009, we find a negative impact of climate change 
on economic growth in Africa. Our results show that a 1 degree Celsius increase in temperature 
reduces GDP growth by 0.27 percentage point for the region. A higher impact of 0.41 percentage 
point was however observed when the sample period was reduced to 1961 to 2000 indicating a 
reduction in the influence possibly given increase in efforts towards adapting to climate change.   
The two largest economies in the Sub-Saharan Africa (South Africa and Nigeria) played some 
significant role in ameliorating the negative economic impact of climate change in the region. Some 
policy options emerged from this study.  First, mainstreaming climate change adaptation into 
National Development Strategy and budgets could promote proactive engagement on the 
formulation and implementation of climate change adaptation strategy.  Second, the potential of 
regional or multiple countries approach to climate change adaptation is high due to possibility of 
economies of scale.   Third, the role of South Africa and Nigeria in cushioning the negative impact of 
climate change on other African countries tends to suggest the benefit of regional integration in 
addressing this challenge.

Introduction
Climate change has been identified as one of the most daunting challenges facing the world in this 
century and it is particularly more serious in developing countries largely due to their geographic 
exposure, low incomes, greater reliance on climate-sensitive sectors and weak capacity to adapt to 

1
the changing climate . In fact, the economic landscape of most African countries depends 
essentially on the dynamics of climate change. In Africa, the vulnerability of the overall economy 
and key sectors driving economic performance such as agriculture, forestry, energy, tourism, 
coastal and water resources to climate change has been acknowledged to be substantial. The 
geographical location of most African countries on the lower latitudes has already put the region at a 
disadvantage where about 80 percent of damages from climate change are concentrated. Any further 
warming would seriously affect productivity (Mendelsohn, 2009).
Yet, Africa contributes a small proportion to the global green those emissions. As articulated by 
Earth Trends (2009), it is less than 5 percent of total carbon dioxide-equivalent emissions and this 
share is unlikely to grow substantially in the nearest future.

Over the past five decades (1960-2009), many countries in Africa (e.g. Sudan, Chad, Uganda, 
o  o  Botswana and Tunisia) have experienced substantial rise in temperature – ranging from 1 to over 3
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Celsius. The increasing knowledge that the continent contributes least to carbon finger print but 
experiences the most severe impact of climate change provides incentives for Africa to understand 
the costs of climate change to its economy and development prospects with a view to informing 
policy decisions. This is not only as a result of losses to the economy that might be linked  to  
reduced  agricultural  productivity  and  labour  losses  but  also  from  increases  in morbidity, 
mortality and social instabilities. These indirect impacts such as death and disabilities associated 
with climate change have irreversible economic and welfare consequences. When
countries spend some resources to adapt to climate change, they incur opportunity costs of not 
spending it on research and development and capital investment (e.g. infrastructure) that is a 
binding constraint to growth and development.

However, there is limited empirical analysis on the damaging effects of climate change on the 
African economy both collectively and at individual country levels. Due to dearth of literature on 
this issue in the continent, there is yet to be a convergence on the magnitude of its impact on 
economic growth both at the regional and country specific levels. This paper aims at quantifying the 
implications of climate change on economic growth in Africa. Specifically the paper seeks to 
answer the following questions: Does temperature matter in predicting economic growth in  Africa? 
Is there heterogeneity in the impact of climate change on the economic growth of African countries? 
And what other factors are important in determining differences in growth rates across the selected 
countries?

The outline of the paper is as follows. Section 2 touches on linkages between climate change and 
economic growth in general and frames our paper in the context of other papers in the literature. 
Section 3 presents the model and how our parameters of interest are estimated while Section 4 
describes the data and analysis of the results obtained. The paper concludes with a summary in 
Section 5.

2. What does the literature say about the link between Climate Change and Economic growth?
The  literature  is  replete  with  the  potential  ways  through  which  temperature  could  affect 
economic activity. The damaging effect of changes in temperature on growth rate of GDP is 
informed by both theoretic and empirical evidences. First, the destruction of ecosystems from 
erosion, flood and drought, the extinction of endangered species and deaths resulting from extreme 
weathers cause permanent damages to economic growth. Second, the resources required to counter 
the impact of warming would reduce investment in economic and physical infrastructures, research 
and development and human capital thereby reducing growth (Pindyck, 2011; Ali, 2012).

Theoretically, the linkage could be established through macroeconomic and microeconomic 
dimensions. From the macroeconomic side, influence on the level of output such as agricultural 
yields and economy's ability to grow (for example by affecting investments or institutions that 
influence productivity growth) are the two areas that are most emphasized (Dell, Jones, and Olken 
2012).   From the microeconomic analysis dimension, the linkage include an array of factors such as 
physical and cognitive labor productivity, conflict, and health, all of which could have economy-
wide implications (IPCC, 2007 and Gallup, 1999). For instance, increased temperature leads to 
political instability, which in turn may impede factor accumulation and productivity growth. To this 
end, this review provides an overview of the direct effect on economic growth and the indirect effect 
on other variables such as morbidity and mortality.

Evidence from a panel of 136 countries over the period 1950-2003, (Dell, Jones, and Olken 2012) 
find three primary results from their study. First, higher temperatures substantially reduce economic 
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o
growth in poor countries. For instance, a 1 celsius rise in temperature in a given year reduces 
economic growth by 1.3 percentage points on average.   Second, higher temperatures appear to 
reduce growth rates, not just the level of output. Third, higher temperatures have wide- ranging 
effects, reducing agricultural output, industrial output, and political stability.

Bernauer, et al (2010), using global data for 1950-2004, observe that the impact of climate change 
on economic growth is not robust to changes in climate change indicators and samples. However, 
the moving average-based measure of temperature for Africa is associated with negative effects – 
though only at 10 percent level. Also Ali (2012), using a co-integration analysis on Ethiopia finds a 
negative effect on growth.  He specifically observed that change in rainfall magnitude and 
variability has a long term drag-effect on growth.

Frankhauser and Tol (2005) provide theoretical and empirical investigations on the link between 
climate change and economic growth using a simple climate-economy simulation model. They 
argue that the capital accumulation effect is important, especially if technological change is 
endogenous, and may be larger than the direct impact of climate change. The savings effect is less 
pronounced. The dynamic effects are more important, relative to the direct effects. They conclude 
that in the long run, for high direct impacts, climate change may indeed reverse economic growth 

o
and per capita income may fall. For global warming of 3 C, the direct damages to the economy are 
estimated to at least 15 percent of GDP. When the effect of capital accumulation and people's 
propensity to save are factored into the damages, the impact would be higher.

Higher growing temperature can significantly affect agricultural productivity, farm income and 
food security.  The effect differs across temperate and tropical areas. In mid and high latitudes, the 
suitability and productivity of crops are projected to increase and extend northwards while the 

o opposite holds for most countries in tropical regions (Gornall et al 2010). They find that a 2 Celsius 
rise in temperature in mid and high latitudes could increase wheat production by about 10 percent 
while in low latitude regions, it could reduce  by the same amount. Their projection, taking the effect 
of technology into account, found that rising temperature in Russia Federation could increase wheat 
yield by between 37 and 101 percent by 2050s.

In addition, Salvador, et al (2004) find the effect of rising temperature on agriculture to be more 
severe in Sub-Saharan Africa than other developing countries. Results from simulation exercises 

suggest that if the climatic conditions (rainfall and temperatures) had remained at their pre 1960s 
level, the gap of agricultural production between Sub-Saharan Africa and other developing 
countries at the end of the 20th century would have been only 32 per cent of the current deficit. 
Evidence from Ayinde et al (2011), using econometric analysis on Nigeria (1980-2005), reveals 
that temperature change generated negative effect while rainfall change exerted positive effect on 
agricultural productivity.

The Fourth Assessment Report of the IPCC provides some illumination results about the impact of 
climate change on African development.  For instance, projected reductions in yields in some 
countries could be as much as 50% by 2020, and crop net revenues could fall by as much as 90% by 
2100, with small-farm holders being the most affected. It will also aggravate the water stress 
currently faced by some countries - about 25% of Africa's population (about 200 million people) 
currently experience high water stress. The population at risk of increased water stress in Africa is 
projected to be between 350-600 million by 2050 while between 25 and 40 percent of mammal 
species in national parks in sub-Saharan Africa will become endangered (Boko, et al, 2007).
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The survival of mosquito and malaria parasites are highly sensitive to daily and seasonal 
temperature patterns.  Evidence  from  Science  Daily  (2010)  reveals  that  over  the  past  four 
decades, the spread of malaria to highland areas of East Africa, Indonesia, Afghanistan, and 
elsewhere has been linked to climate change. This was a rare phenomenon in the cooler highland 
areas about 50 years ago. Tanser et al (2003) also projected that due to changing temperature pattern 
in Africa; there would be 5–7 per cent potential increase (mainly altitudinal) in malaria distribution 
with surprisingly little increase in the latitudinal extents of the disease by 2100. Boko et al (2007) 
also provide some insights into the climate change implications on public health in Africa.  As 
argued by Gallup et al. (1999), vector-borne diseases, particularly malaria, can have such a large 
effect on labour productivity which could make many countries in Sub- Saharan Africa to be trapped 
in a vicious cycle of disease–low productivity–poverty–deficient health care. This has implications 
on the future welfare of the society.

Evidence from Rabassa et al (2012) reveals that weather shocks exacerbate child morbidity and 
mortality in Nigeria rural areas and is of considerable magnitude.   Rainfall shocks have a 
statistically significant and robust impact on child health in the short run for both weight-for- height 
and height-for-age, and the incidence of diarrhea.  The fact that diarrhea is the leading cause of child 
malnutrition, and the second leading cause of death for young children in the country underscores 
the severity of the impact on human development and long term welfare implications of weather 
changes. The intensity is highest in hottest regions. However, children seem to catch up with their 
cohort rapidly after experiencing a shock.

In summary, climate change has negative impact in  most  tropical regions economies both directly 
and indirectly. This is particularly important because of heavy reliance on rain-fed agriculture 
which is the main livelihood of the largest segment of the population. To this end, rising trend of  
temperature could  have  significant effect  on  agricultural productivity, farm income and food 
security as well as indirect effect on labour productivity through impact on public health.

3. Analytical framework for establishing the linkage
This section examines the standard cross-country growth models that can be used to estimate the 
relationship economic growth and its key determinants. This is then used to specify the impact of 
omitted variable bias on parameters of interest.

3.1 The Basic Cross-Country Growth Regression Model
Following the framework in Barro (1991), Levine and Renelt (1992) and Sala-i-Martin (1997b), we 
model y economic growth of country i, as follows: i, 

In the above, y  denotes the average growth rate of GDP of country i over a certain year range. In line i

with Levine and Renalt (1992), z  denotes a vector of explanatory variables of country i over the i

same year range that are believed to influence growth and will include a set of variables that are 
always included in the regression, and then a subset of variables chosen from a pool of variables 
identified by past studies as potentially important explanatory variables of growth. x  is a certain i

variable of interest potentially important explanatory variables of growth. 
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The cross-country growth regression model differs in an important way from models that use panel 
data such as Savvides (1995) and Hoeffler (2002). These models that incorporate panel data tend to 
address some issues that single cross-country regressions may have. Some of these issues as pointed 
out in Hoeffler (2002) include the issue of reducing the time series to a single (average) observation; 
omitted variable bias issue and endogeneity of some of the regressors. Also, these models are used to 
capture country-specific effects. However, some of these issues may not be as pronounced in the 
single cross-country regressions. For example, the bias of using a single (average) observation may 
be small if the variable has not changed much over time as is the case for some of the variables that 

  are included in the economic growth literature. Also, endogeneity problem is usually addressed by 
using the initial values of the variables that may be endogeneous in the model.

Attempt to solve the omitted variable bias has however led to an influx of variables that has been 
included over time with the norm of looking at variables that are significant to determine the factors 
that explain differences in growth rates across countries. This has led to the literature addressing 
uncertainty in the variables to be included in these models. Levine and Renelt (1992), Sala-i-Martin 
(1997a and b), and Fernandez, Ley, and Steel (2001) all investigated the issue of model uncertainty. 
Fernandez, Ley, and Steel (2001) used a Bayesian framework that allowed them to deal with both 
model and parameter uncertainty using Bayesian Model Averaging.

Ignoring the issue of using averages, the single cross-section growth regression specification 
appropriately models differences in growth patterns of countries when there is no correlation 
between the variable of interest and other explanatory variable. However, when the variable of 
interest is potentially correlated with unobserved variables, the single cross-section growth 
regression specification will lead to inconsistent estimate of the variable of interest. In the following 
section, we describe a Bayesian estimation algorithm which properly accounts for the impact  of  
correlation  between  unobserved  variables  and  the  outcome  of  interest. This specification is 
important for us to study the impact of climate change on economic growth. 

3.2 Linear Hierarchical Model
Using Bayesian approach, this paper first assumes that climate change variables such as 
temperature will have a different impact on GDP across countries and should be permitted to vary 
across countries. There is however a degree of commonality across the continent on its impact – 
drought in South Africa will have an impact on the economy of neighboring countries even if it was 
not as severe as that of South Africa. On the other hand, climate variables may also have an impact 
on many of the explanatory variables that may be included (observed) or not included (unobserved) 
in the regression equation. Consistent estimate of the parameters of temperature and observed 
explanatory variables such as initial GDP per capita will require that these variables be uncorrelated 
with the unobserved variables. This condition is unlikely to hold especially given unavailability of 
data for many of the variables that can potentially influence economic growth and related to 
temperature. This is the classic omitted variables bias and inconsistency problem

We propose a linear hierarchical model that is similar to the non-Bayesian fixed effects model but 
exploits the hierarchical prior framework to estimate the parameters of the observed variables that 
influence economic growth. The model proposed is in the spirit of the normal hierarchical linear   
model   described   in   Lindley and Smith (1972)   and   is   similar   to   the   model   in Abidoye, 
Herriges, and Tobias (2012) controlling for observed and unobserved variables using country 

6 specific constants. In particular, we will introduce a country-specific constant term that captures 
both the observed explanatory variable and unobserved explanatory variable.  
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That is, we can employ the model:

Where 

This problems resolves the omitted variable bias since  is no longer correlated with the variable of it

interest (x ). However, the impact of the observed explanatory variables on economic growth will i

not be separately identified in the classic fixed effects specification. 

We will estimate the above equation in a Bayesian framework and will adopt the blocking strategy 
in Abidoye, Herriges, and Tobias (2012) by proceeding in a manner that is similar to the classic fixed 
effects model by isolating the impact of the unobservable (capturing them entirely in the country- 

7specific constants) and insulate the climate parameter from their effects.

3.3 Hierarchical Priors
As stated in the previous section, the country-specific constants capture explanatory variables that  
are  included and  not  included in  the  regression that  might  explain the  differences in economic 

8 growth rates across countries. The interactions of all country level variables that are not of interest 
but typically included in cross-country growth models are solely captured in the country-specific 
constants. We are also interested in estimating the correlation between the climate variable and the 
unobserved variables that may not be captured in the regression. This correlation will indicate the 
impact increase in temperature will have on these variables.

Where

z  includes a constant term and the observed/included explanatory variables that influence growth in i

country i. The correlation between temperature and the intercept is captured with . There are some 
silent features of our model that is worth mentioning – our specification, as is the case with most 
cross-country growth model will not solve the problem of potential correlation between the included 
explanatory variables and the unobserved variables. It is typically assumed that this assumption 
holds. However, if this assumption does not hold, our specification can be extended to make use of 
instrumental variables approach to consistently estimate. In this paper, we are particularly interested 
in consistently estimating  and . Even when such correlation exists, the inclusion of country-i o

specific constants and our posterior simulator will yield consistent estimates of the parameters of 
interest.
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To complete our model, we specify priors for the remaining parameters. These are enumerated 
below:

The hyper-parameters of the priors above, such  as                    are supplied by the researcher and are 
in general chosen to be relatively vague to allow dominance of the information from the data. The 
notation N refers to the normal distribution, whereas W(.,.) represents the inverse gamma 
distribution. There are parameterized as in Koop, Poirier, and Tobias (pp. 336-339). These particular 
families of priors are chosen primarily because when combined with the likelihood function yield 
conditional posterior distributions that are easily recognized and sampled. These proper priors also 
make model comparison and calculation of Bayes Factor relatively easy. Our prior means  and are y  

set to zero vectors with the respective variance  and set to identity matrix and 25 respectively. The y  

priors (hyperparameters) on the variance term are also selected by choosing a = 3 and b=1/(40).  is  0

set to be equal to 5 and the prior is chosen to reflect some degree of variability in the temperature and 
economic growth across countries. All these priors are chosen to be reasonably diffuse and non-
informative.

3.4 The Posterior Simulator

 

We fit the model using the Gibbs sampler and employ a number of blocking steps to mitigate 

autocorrelations and consistently estimate our parameters of interest. Before describing these 
 

first let 
The joint posterior distribution for all the parameters of this model can be written as:

This complete conditional is proportional to the joint posterior distribution         . Absorbing all 
the terms that do not involved    into the normalizing constant of this condition gives us the 
complete posterior conditional for    . We have stacked the observations over  time for each 
country so that:  

Thus we obtain:

Where

ℶ	=	({}ni	=1  y 0  -1 
2) and define ℶ__ 	 as all elements of  ℶ	other	than	.	  

 

p(ℶ \y (
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And

Step 3: Complete Posterior Conditional for    0

The complete Posterior Conditional for   is similar to that of y above. Once we condition on the   's   0 i

(  's): we can write:I

In this form, the posterior for  will be:0

Where

And

Step 4: Complete Posterior Conditional for

Step 5: Complete Posterior Conditional for

   

4. Data, estimation techniques, descriptive statistics and analysis of results

4.1 The Data

This section describes the data used to run the models specified above and the descriptive analysis 
presented in the next section. Temperature data for each African country was gotten through the 
Climate Research Unit (CRU). The study used observed gridded monthly mean temperature data 
from the Climate Research Unit (CRU, version 3.0, Mitchell and Jones 2005). The CRU dataset is 
based on station data and has a 0.5X0.5 resolution. The Global Gridded Climatology data is 
presented at a new high resolution and made available by the Climate Impacts  LINK  project,  
Climate  Research  Unit,  University  of  East  Anglia,  Norwich,  UK (Mitchell and Jones, 2005). 
The Climatic Research Unit (CRU) data set is composed of monthly 0.50 latitude/longitude gridded 
series of climatic parameters over the period 1901-2009 however the data used for this paper runs 
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from 1961-2009.

For the purpose of studying the impact of climate change on economic growth in Africa, we find it 
suitable to use data from the Africa Development Indicators (ADI) (2011) publication of The World 
Bank. Economic growth is measured as the Annual percentage growth rate of GDP at market prices 
based on constant local currency. Population data was also obtained from ADI. Total population is 
based on the de facto definition of population, which counts all residents regardless of legal status or 
citizenship--except for refugees not permanently settled in the country of asylum, who are generally 
considered part of the population of their country of origin. The values shown are midyear 
estimates.

Human capital investment is proxied for by primary school enrolment rates and life expectancy. 
Although previous research (e.g. Mankiw, Romer, and Weil (1992) and Gemmell (1996)) has 
argued that using the level of human capital with school enrolment can be problematic, we still 
include it in the estimation. It has been used in many other studies and we let the model likelihood 
dictate if it should be included or not.

The Data is available for 34 countries. The sample consists of: Algeria, Benin, Botswana, Burkina 
Faso, Burundi, Cameroon, Central African Republic, Chad, Congo, Dem. Rep., Congo, Rep., Cote 
d'Ivoire, Egypt, Arab Rep., Gabon, Ghana, Kenya, Lesotho, Liberia, Madagascar, Malawi, 
Morocco, Niger, Nigeria, Rwanda, Senegal, Sierra Leone, South Africa, Sudan, Swaziland, 
Tanzania, Togo, Tunisia, Uganda, Zambia, and Zimbabwe.

4.3       Estimation and Testing

The algorithm described in Section 3 has been used to run our posterior simulator for 100 000 
iterations discarding the first 5 000 of these as the burn-in. Results from these runs suggested that the 
chain mixed reasonably well and appeared to converge within a few hundred iterations.

Where  represents an arbitrary scalar parameter of interest, m denotes the number of post 
convergence simulations       represents our estimate of             as the sample average of our post-
convergence draws     represents the correlation between simulations j periods (iterations) apart and   

The NSE's for our models are extremely small relative to the mean estimates which strongly 
indicate our simulation based estimates accurately approximate the posterior means of this 
selection parameters. This, again, suggests that our algorithm mixes quite well. 

4.3      Descriptive Analysis

This section presents the main feature of temperature dynamics in the 34 African countries used in 
this paper. Table 1 presents the minimum and maximum temperatures, the difference between the 
minimum and maximum, the mean (1961 and 2009) and the absolute change between 1961 and 
2009. Based on the mean value, Burkina Faso, Senegal, Benin, Niger and Ghana are among the 
hottest countries in Africa while Lesotho, Morocco, South Africa, Rwanda and Tunisia appear to be 
the coldest.  Sudan, Botswana and Niger experienced the highest swings between the minimum and 
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o the maximum temperature over the period of 49 years. Countries that changed by more than 2
Celsius between 1961 and 2009 are Sudan (3.04), Chad (2.61), Niger (2.47) and Egypt (2.15).

Figure 1 shows the trend of temperature for countries with the highest swings over the period. Sudan 
and Chad have the highest levels and have been rising consistently between 1961 and 2009.  They 
are followed by Uganda, Botswana and Tunisia.  Countries that experienced some relative stability 
in temperature between 1961 and 2009 include Madagascar, Congo Democratic Republic, Gabon, 
Liberia and Sierra Leone (see Figure 2).

As shown in Figure 3, lag of temperature change appears to have inverse relationship with the change 
in current output.  This is a clear indication that lag of change in temperature is a good predictor of 
change in the level of outputs. A similar trend is observed for agriculture (Figure 4). The pattern for 
most countries follows the regional trend as shown for Sudan in Figure 5.  The correlation index 
between temperature and agriculture value added is -0.61.

Table 1: Descriptive analysis of temperature (1961-2009)

4.4 Analysis model of results

Row Labels Min Max Max - Min Mean 
Temperature 

Standard 
errors 

Absolute change 
in temperature 
(1961 – 2009) 

Algeria 21.72 24.04 2.32 22.96 0.55 1.01 
Benin 26.62 28.61 1.99 27.56 0.46 1.02 
Botswana 20.39 23.21 2.82 21.86 0.62 1.46 
Burkina Faso 27.54 29.12 1.58 28.32 0.39 1.34 
Burundi 19.83 21.73 1.91 20.48 0.46 0.96 
Cameroon 24.00 25.51 1.51 24.71 0.33 1.01 
Central African Republic 24.28 26.02 1.74 25.10 0.45 1.06 
Chad 25.72 28.33 2.61 26.99 0.58 2.61 
Congo, Dem. Rep. 23.79 25.33 1.54 24.62 0.30 0.64 
Congo, Rep. 23.75 25.10 1.35 24.23 0.33 1.01 
Cote d'Ivoire 25.58 27.17 1.59 26.41 0.32 0.21 
Egypt, Arab Rep. 21.54 23.74 2.19 22.57 0.56 2.15 
Gabon 24.17 25.91 1.75 25.09 0.31 0.46 
Ghana 26.45 28.14 1.70 27.29 0.37 0.68 
Kenya 23.49 25.55 2.06 24.59 0.43 1.06 
Lesotho 11.48 13.40 1.92 12.39 0.49 0.49 
Liberia 24.71 26.10 1.39 25.38 0.29 0.42 
Madagascar 21.67 22.81 1.14 22.30 0.32 0.05 
Malawi 21.20 22.91 1.71 22.01 0.40 0.71 
Morocco 16.04 18.47 2.43 17.36 0.53 0.29 
Niger 26.20 28.68 2.47 27.45 0.49 2.47 
Nigeria 26.19 27.84 1.65 26.93 0.38 1.52 
Rwanda 18.32 20.24 1.92 18.99 0.48 1.09 
Senegal 27.14 29.06 1.92 28.08 0.46 0.47 
Sierra Leone 25.60 26.97 1.37 26.25 0.32 0.60 
South Africa 16.96 18.60 1.64 17.85 0.42 0.82 
Sudan 25.82 28.86 3.04 27.26 0.73 3.04 
Swaziland 19.47 21.16 1.68 20.21 0.44 0.34 
Tanzania 21.83 23.38 1.55 22.52 0.42 0.66 
Togo 26.24 28.27 2.04 27.19 0.44 0.84 
Tunisia 18.40 20.87 2.47 19.71 0.68 1.14 
Uganda 22.01 24.58 2.57 23.00 0.67 1.90 
Zambia 20.96 23.29 2.33 21.84 0.52 0.92 
Zimbabwe 20.29 22.91 2.62 21.28 0.56 1.14 
 

“Journal of Economic Growth and Transformation” Vol.2 No.4

137



The analysis of the link between temperature and economic growth is based on the common 
2intercept α , common slope β , variance parameters of the second-stage covariance ∑ (denoted by σ0 0 α 

2and σ ), the correlation between the intercept and slope, denoted ρ , for all the selected African β α,β

countries based on data availability. In addition to the pooled result, we analyze the slope and 
intercept results for 34 African countries. We report parameter posterior means and posterior 
probabilities of the effect of temperature change being negative on economic growth [denoted P 
(.<0|y)]. Multivariate regressions are also examined for the complete effect to be manifested.

Table 2 presents the result of common parameter estimates. The results of the multivariate regression 
are generally consistent with previous studies and will not be discussed at length. Although evidence 
is not strong for population growth, investment and human capital (proxied by net primary school 
enrolment and life expectancy) all contribute positively to economic growth.   The results show the 
importance of initial condition (the log of initial GDP per capita) in the continent growth process. 

11 However, it does not provide evidence in favor of unconditional convergence. The result shows that 
the correlation between the temperature and other factors that influence economic growth is mostly 
negative and rather precisely estimated. This suggests that countries with lower temperature 
increases will tend to have higher growth rates.

Table 3 presents the results for the pooled and individual countries. For all countries, the relationship 
between temperature and economic growth is largely negative. Evidence from the shorter sample 

o (1961-2000) tends to show higher level of damages to economic growth than the larger sample. A 1
Celsius rise in temperature slows down economic growth by 0.41 percent for the smaller sample 
with a probability value of 0.98. This implies that the chances that the effect
of temperature change on economic growth in Africa is negative are 98 percent most of the times.  

o For the larger sample, a 1 Celsius increase in temperature reduces GDP growth by 0.27 percent. This 
is better illustrated in Figure   that shows the distribution of the “pooled” mean effect of temperature 
on GDP growth in Africa. Majority of the posterior distribution for the shorter sample is clearly 
massed away from zeros.  However, although for the full sample, the
majority of the posterior distribution is still massed away from zeros, the evidence is not as strong as 
in the shorter sample period. As could be gleaned from figure 6, the extended sample size has 
reduced the mean effect of temperature changes on economic growth from about -0.5 for the 1961- 
2000 sample to -0.3 for the 1961-2009 sample.

The reduced influence on the larger sample could be as a result of adaptation programmes such as 
use of drought resistant seedlings that is being adopted in many African countries. Recent surveys 
especially from La Rovere et al (2010) reveal that dissemination and distribution of drought 
resistance maize among many African countries have yielded some positive results in terms of 

12raising yields by 10 to 34 percent compared with non-drought resistant varieties .

To gauge the impact of the four largest economies (South Africa, Egypt, Nigeria and Algeria) on the 
overall impact on the pooled data, a with-or-without analysis reveals the strength of these countries 
on the overall performance. When South Africa and Nigeria were removed, the severity of the 

o impact is higher both in parameter estimates and probability. A 1 Celsius rise in temperature 
increases the damage effect from 0.27 (for all countries) to 0.35 percent with a probability of 97 
percent. Several factors could account for this significant influence on the continent.  The most 
obvious is the level of economic integration of these two countries – especially Nigeria in ECOWAS 
and South Africa in SADC   and COMESA. All the neighboring countries to these large economies 
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always benefit from their relaxed trade relations.   When Egypt and Algeria were removed from the 
larger sample, the results the severity declined as well as the  probability of  occurrence (Table 3).  
The  two  countries are  net  importers of  grains especially wheat  (the  main  staple  food).  Egypt,  
for  instance,  depends  on  her  neighboring countries such like Sudan and Ethiopia and has also 
acquired land for agricultural activities in these countries especially Sudan.

Analysis of the individual country provides more illuminating results. It shows that countries in 
Africa share some degree of “commonality” on the effect of temperature changes on GDP growth 
rate. The intercept and slope parameters are drawn from the same normal population with 
temperature having a negative impact on GDP growth rate in Africa.  Across the 34 countries, the 
effect of temperature on economic growth is largely negative with β ranging between -0.338 for i 

Rwanda and -0.545 for Zambia (for the small sample) and 0.128 for Sudan and 0.495 for Zimbabwe 
(for the large sample). As indicated in table 3 and using the large sample size (1961- 2009), climatic 
change will have the highest impact on countries such as Zimbabwe, Algeria, Gabon, South Africa, 
Swaziland, Zambia, Tunisia, and Botswana. The least effect (although still very high) is noted 
among countries such as Rwanda, Sudan, Chad and Uganda.

There is also the proximity effect on a few countries in terms of the similarity of the effects of 
climate change on economic growth. Chad and Sudan; and South Africa, Lesotho and Swaziland are 
good examples. An important policy implication of this is that there could be economies of scale in 
dealing with the effect of climate change both in term of mitigation and adaptation through cross 
border or regional efforts.

Conclusions

The vulnerability of the African economy and key sectors driving economic performance (such as 
agriculture, forestry, energy, tourism, coastal and water resources) to climate change has been 
acknowledged to be substantial.  The inability  of most African countries to create jobs in the formal 
sectors of the economy could further strengthen the dependence of majority of the population on 
these sensitive sectors. Yet,    in the past five decades, many countries in Africa such  as  Sudan, 
Chad,  Uganda, Botswana and  Tunisia have  experienced substantial rise  in temperature – ranging 

o  o  from 1 to over 3 Celsius.  Managing the impact of climate change on Africa's economy has 
therefore become an important development challenge. This paper examines the empirical linkage 
between economic growth and climate change in Africa.

Sudan, Botswana and Niger experienced the highest swings – temperature variability. Their 
o temperature changed by more   than 2 Celsius between 1961 and 2009 while countries Madagascar, 

Congo Democratic Republic, Gabon, Liberia and Sierra Leone experienced some relative stability. 
This study finds that lag of temperature change has inverse relationship with the change in current 
output and appears to be is a good predictor of change in the level of outputs. Based on data from 

o 1961 and 2009, a 1 Celsius increase in temperature reduces GDP growth by 0.27 percentage point.  
The impact is not homogenous across countries.  The highest impact is on countries such as 
Zimbabwe, Algeria, Gabon, South Africa, Swaziland, Zambia, Tunisia, and Botswana while the 
least impact tends to be on Rwanda, Sudan, Chad and Uganda.

Given the critical role of agriculture in Africa's economic growth and development, heavy 
investment in research and development on the most appropriate adaptation interventions such as 
development of drought resistant crops and promoting the development of water resources 
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management infrastructure (e.g. dams) would be vital in moving forward. To ensure a proactive 
engagement in addressing this challenge, climate change adaptation should be integrated into 
national development agenda and also reflected into budget implementation.   The proximity effect 
exhibited by the findings raises the need for economies of scale in dealing with the effect of climate 
change. Sub-regional or cross border climate change mitigation and adaptation initiatives may be 
more effective in the continent.

Using the four largest economies as the controlling factor for the impact of temperature changes on 
economic growth provides some illuminating results with policy relevance. There is evidence that 
Nigeria and South Africa serve as important stabilizer to the impact of climate change in the 
continent when compared with Egypt and Algeria.  One possible link for this stabilizing role could 
be economic integration – especially Nigeria in ECOWAS and South Africa in SADC and 
COMESA. During period of serious economic downturns in most neighboring countries to South 
Africa and Nigeria, cross border trade with Nigeria and South Africa tends to douse such pressure.  
Efforts to strengthen regional trade and integration may be an important strategy to indirectly 
ameliorate effects of climate change in the continent.

Although the focus is on climate change, the result also underpins the importance of investment and 
human capital development (especially net primary school completion and life expectancy rate) in 
the growth process. While quality investment is needed to fast track the growth process, investment 
in human capital (including primary and secondary school education as well as child and maternal 
health) is critical to sustain growth in the long run.   

Table 2: Dependent Variable is GDP growth rate using data from 1961-2009 (P(. <0|y) in parentheses) 

Table 3: Country Level result - Dependent Variable is GDP Growth Rate

Explanatory Variables 
 

Temperature (“Pooled” impact on 

M1 
 

- 

M2 
 

- 

M3 M4 
 

- 

M5 
 

- 

M6 
 

- 
Africa) 0.2689 0.2357 -0.237 0.2507 0.2633 0.2594 
 (0.9255) (0.9097) (0.9193) (0.9148) (0.9249) (0.9196) 
 

Constant 
 

9.861 
 

0.2144 
 

0.2083 
 

0.1605 
 

0.1135 
 

0.0949 
 (0.0133) (0.4156) (0.4327) (0.4340) (0.4548) (0.2704) 

Log Initial GDP per capita  1.2776 1.177 0.8817 0.6447 0.4998 

  (0.0165) (0.0312) (0.1017) (0.2045) (0.2704) 

Population Growth   0.5307 0.4208 0.3378 0.3045 

   (0.3019) (0.3426) (0.3658) (0.3805) 

Investment GDP ratio    0.7419 0.6369 0.5661 

    (0.2262) (0.2661) (0.2839) 
Primary School Enrolment (ln)     0.6003 0.5004 

     (0.2618) (0.2960) 

Life expectancy (ln)      0.4223 

      (0.3253) 
 45.520 45.516 45.520 45.512  45.513 
Sigma square 1 5 3 3 45.521 1 

Sigma beta 0.1404 0.1491 0.1452 0.1455 0.1451 0.1433 

 
 
correlation (rho) 

 

-0.6809 
 

-0.681 
 

-0.6782 
 

-6802 
 

-0.6727 
 

-0.674 

log[p(y)] (Model Marginal 
Likelihood) 

 

 
3457.1 

 

 
4859.3 

 

 
4951 

 

 
4658.6 

 

 
4664.5 

 

 
4617.6 
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Table 4: Estimation Results Removing at Least One of the Largest Economies in Africa (1961-

All sample Period (1961‐ 2009) 1961 ‐ 2000 

Row Labels betais P(. <0|y) Betais P(. <0|y) 

“Pooled” Mean  ‐0.2661  0.92 ‐0.4180  0.98 

Algeria ‐0.3552 0.83 

Benin ‐0.2058 0.74 

Botswana
 

‐0.3148
 

0.79
 

Burkina
 
Faso

 
‐0.1863

 
0.73
 

Burundi
 

‐0.3165
 

0.80
 

Cameroon
 

‐0.3092
 

0.81
 

Central
 

African
 

Republic
 

‐0.3249
 

0.82
 

Chad
 

‐0.1369
 

0.67
 

Congo,
 
Dem.

 
Rep.

 
‐0.2815

 
0.79
 

Congo,
 
Rep.

 
‐0.2624

 
0.77
 

Cote
 
d'Ivoire

 
‐0.2847

 
0.80
 

Egypt,
 

Arab
 

Rep.
 

‐0.2308
 

0.74
 

Gabon

 

‐0.3711

 

0.84

 

Ghana

 

‐0.1994

 

0.73

 

Kenya

 

‐0.2932

 

0.79

 

Lesotho

 

‐0.3491

 

0.82

 

Liberia

 

‐0.2141

 

0.74

 

Madagascar

 

‐0.2800

 

0.77

 

Malawi

 

‐0.2527

 

0.75

 

Morocco

 

‐0.3171

 

0.79

 

Niger

 

‐0.2895

 

0.81

 

Nigeria

 

‐0.1873

 

0.72

 

Rwanda

 

‐0.0646

 

0.58

 

Senegal

 

‐0.2675

 

0.80

 

Sierra

 

Leone

 

‐0.1900

 

0.72

 

South

 

Africa

 

‐0.3341

 

0.80

 

Sudan

 

‐0.1280

 

0.67

 

Swaziland

 

‐0.3345

 

0.80

 

Tanzania

 

‐0.1943

 

0.71

 

Togo

 

‐0.2785

 

0.80

 

Tunisia

 

‐0.3320

 

0.81

 

Uganda

 

‐0.1422

 

0.66

 

Zambia

 

‐0.3479

 

0.82

 

Zimbabwe

 

‐0.4591

 

0.88

 

‐0.5126 0.91 

‐0.3533 0.90 

‐0.3365
 

0.81
 

‐0.3289
 

0.90
 

‐0.4696
 

0.90
 

‐0.4488
 

0.90
 

‐0.4592
 

0.91
 

‐0.4273
 

0.91
 

‐0.4725
 

0.91
 

‐0.4158
 

0.90
 

‐0.3954
 

0.90
 

‐0.3756
 

0.90
 

‐0.4859

 

0.91

 

‐0.3762

 

0.87

 

‐0.4245

 

0.90

 

‐0.4627

 

0.90

 

‐0.3749

 

0.90

 

‐0.4596

 

0.90

 

‐0.4006

 

0.90

 

‐0.4880

 

0.90

 

‐0.4501

 

0.92

 

‐0.3744

 

0.90

 

‐0.3384

 

0.81

 

‐0.4262

 

0.90

 

‐0.4196

 

0.92

 

‐0.5037

 

0.90

 

‐0.3583

 

0.90

 

‐0.4495

 

0.90

 

‐0.3845

 

0.90

 

‐0.3870

 

0.90

 

‐0.4732

 

0.90

 

‐0.3587

 

0.84

 

‐0.5449

 

0.92

 

‐0.4184

 

0.90
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2009).

Countries       "Pooled"
                Mean P(:|y<0)

Removing Algeria and Egypt -0.1968 0.857

Removing Nigeria and South Africa -0.3546 0.9695

Removing South Africa -0.2704 0.9197

Removing Nigeria -0.2944 0.9419

Removing Egypt -0.2579 0.9156

Removing Algeria -0.2382 0.9002

Figure 1: Temperature Trends for Five of the Most Volatile (High variance) Countries in Africa

Figure 2: Temperature Trends for five of the Least Volatile (Lowest variance) Countries in Africa
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Figure 5: Change in Temperature and change in GDP (Sudan)
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Figure 3: Change in Average GDP Growth and  
lag of temperature change (1980-2009) 
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Figure 6: Distribution of the "Pooled" Mean Effect of Temperature on GDP Growth in Africa

“Pooled” Mean Effect of Temperature on GDP Growth
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ABSTRACT

Quietly and decisively, the Imo State Government of Nigeria pursed the implementation of one of 
her core content of the electoral promises in 2011; free education among other incentives such as 
monthly stipends to the students and pupils, free school uniform, foot-wears, rehabilitation and 
refurbishment of dilapidated educational infrastructures.
Prior to May 2011, Imo State was known for high cost of education, which the public alongside 
private investors owned and ran schools, charging fees for supplying education. The quest for this 
essential commodity in the state led to high fees and consequently leading  to school dropouts and 
no-schooling at all; thereby constituting both social and economic waste to the state and the nation.
A model of Net Discount Present value analysis was employed to ascertain the benefits of free 
education in the state. This being the present value equivalent of all cash inflows less cash outflows 
associated with the project. After the analysis of the streams of costs and the streams of benefits, the 
net value obtained, showed a positive value greater than zero, implying profitable project worth 
embarking on.

INTRODUCTION
 It was a renowned educationist, John Blackie who led on how to improve the public school system 
in England. The concern for this situation perhaps, give birth to a number of commissions and 
conferences directed at improving public schools education delivery in Nigeria. Among them is the 
Ashby Commission which published its report in 1960.
The Nigerian Educational Development Council of 1969, (NERC) concern about the quality of 
education in Nigeria. The specific objective dealt here included reviewing the old goals, identifying 
new goals and evolving a new set of implementation strategies for the attainment of the new goals 
based on the present needs of the Nigeria society. The most recent being the declaration of 
Millennium Development Goal (MDG) which lent weight to the need to encourage a favorable 
environment within which citizens could play their full role in contributing towards the 
achievement  of sustainable improvement in the lives of the people by the year 2015. In goal number 
2, education is identified as the main cornerstone of development.
 Upon all these efforts and emphases, unfortunately, there is a high degree of school dropout 
and no-schooling at all for some children in Imo state. Among the causal forces, cost of education in 
form of high school fee was accused. According to Orji, B. N.(2003) “Education in Imo State is a 
very expensive commodity…, the high school fees made it impossible for poor parents to cope with 
the educational demands of their children”.
One of the incidences of this is societal indiscipline. These dropouts more often than or are seen 
loitering around motor parks as touts, harassing, exploiting innocent passengers, pickpockets, togs, 
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assassins, militants among others.
In 2011, the Imo state government saw the enormous economic waste and came out with free 
education programme to squarely deal with it, spanning from primary to tertiary institutions.
According to Ajonuma, Charles; Director, PRS, SEMB, Owerri, 'this singular programme has 
curbed the problem of school dropout, encouraged students turn-up and increased enrolment among 
secondary school students in Imo State'.
In the interview, he further enumerated the benefits if free education which included the plugging of 
the drains by which the state had experienced economic waste and asserted that 'education of youths 
was a pillar of economic, social and political development of any society'.
 This paper is structured to include the introduction in part on, Conceptual framework in part 
two, while part three saw the Cost and Benefit Analysis, Conclusion and recommendations.

2.0 CONCEPTUAL FRAMEWORK
Capital is a factor of production which comprise human and physical capitals.

The human capital ultimately determines the character and pace of economic, social and political 
development. An active agent that accumulates and exploits other resources for socio-economic and 
political building and carry forward national development (Harbison, 1966). Human capital 
therefore consists of the skills, capabilities possessed by an individual which permit him/her to be 
productive and earn income resulting from his/her expenditure on education… (Oguj and Kene, 
1977). To this, human capital formation through education and training is affected by the nature of 
the educational system as well as the cost.

2.1 EDUCATION AND ECONOMIC GROWTH AND DEVELOPMENT
The place of education on growth and development stems from the contributions of human capital; 
the acquired and useful abilities of all the inhabitants or members of the society (Falloniand 
Vittadini,2010).
Adedeji and Bamidele (2003) opined that among the generally agreed causal factors responsible for 
the impressive performance of the economy of most developed and newly industrialized countries is 
an impressive commitment to human capital formation. What stands to differentiate economics of 
today is not much of natural resources, stock of physical capital and other endowments, but the 
quality and quantity of human resources. Education and training ensure that the workforce adapt the 
new innovations and challenges in its total environment. It imparts on the general attitudes, specific 
skills, reduction of economic waste and improvement of living standards which combine to raise 
productivity (Lucas, 1988).Education therefore has a wide range of direct and indirect benefits 
which instigate powerful changes in people' attitude to work and their society. It makes easier the 
learning of new skills throughout one's life, facilitating his/her performance and participation in 
modern economics, increase knowledgeable workforce, enhances occupational mobility, thereby 
tending towards curbing unemployment etc.
The much clamored and desire industrialization of Imo State government in particular and Nigeria 
in general is a function of skilled labour force and entrepreneurship. It will be very difficult, if not 
impossible for any development without the full mobilization and effective of her human capital 
resources, because according to Harbison(1973) “ideas come from people and are put to work by 
people”.
 Another area of concern related to the effect of reserved/retained income of most parents in 
the living standard of the people. This effect, as studied in the health sector reflected in the reduction 
in childhood and maternal mortality. A survey revealed that during the period 2012-2014, about 
3,180 cases of illness were reported with only 1,189 cases reported very late. Parents took their 
children to hospital at the early stages/signs of illness compared to the previous years where 
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1,875(55%) of 3,302 children cases were reported late causing death with fays of reported cases. 
Most of these children (0-16 years) were presented to the hospital with malnutrition and at avery 
advanced stage of illness in the previous years. At such a state, complicationas may have set in such 
as dehydration and electrolyte loss with heavy tolls on life. Malnourisheed children have been found 
to suffer the more sever forms of diarrhea leading to death (Morley, 1980).The period under study 
Showed very low and insignificant cases of malnutrition.
If therefore, most of the children illness were early reported, and this early reported was the cause of 
recorded low mortality rate, it was perhaps that the parents has wherewithal to produce their 
children for medical attentions, and as well providing proper and sufficient foods for their children.

2.2 FREE EDUCATION AND HUMAN CAPITAL ACCUMULATION
 Many decades of education history, developing countries have been in  the efforts of making 
significant progress in ensuring access to better education to increase human capital formation. No 
other reasons for these efforts than to  achieve positive and significant economic growth (Grammy 
and Assane, 1996). To achieve a stuck of human capital accumulation and capabilities, which must 
exceed depreciation as a result of, perhaps, intense use or lack of use, with passage of time, in 
education is a condition sine qua non. Education is an important and negotiable agent of human 
capital accumulation. Efforts to increase enrolment rates are also very important to further increase 
literacy rate.

3.0 IMPLICATIONS OF FREE EDUCATION INVESTMENT: NET DISCOUNT 
PRESENT VALUE ANALYSIS
The price paid by students for any form or level of education is a direct cost. Cost if form of tuition 
fees is the most outstanding factor deterring education acquisition in Imo State. This has affected in 
no small measure the number of students who enroll at any type and level of education. Oguji and 
kene in 1977 made a case to this assertion when they opined that “private demand for education at 
any level increases whenever that level is declared free of tuition fee by the government:. This 
implies that the higher the price (cost) of education the lower the demand for education and vice 
versa.  

Cost of Education   

 

D

O Qty. of education
Fig 1
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And the subsequent and consequent results lie in the magnitude of capital formation.
 So much, the demand for education in Imo State is on the increase since 2011/2012 academic 
Session. For instance, at the secondary school level in Imo State, the relationship between cost and 
demand for education has shown an infinite elasticity. That is the demand for education is 
continuously on the increase due to unchanged zero cost.

In fig.2 above, due to zero cost of education, the demand curve of education is flat, parallel and 
asymptotic to horizontal axis.
The table below also shows the yearly enrolment of secondary school students in the state.

Table 1

Sources: Ministery of Education, DPRS, Owerri

In table 1, the lowest enrolment of 104, 149 students in 201/2011 session is an effect of the previous 
year (session) without free education programme in the state. The impact of free education started to 
reflect from 2011/2012 academic session. When it became certain and obvious that free education is 
real, the surge in enrolment continued unabated to 179,428 students in 2011/2012 to 187,862 in 
2012/2013 up to 198, 192 in 2014/2015.

 

Cost
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We can as well use bar chart to show the nature of growth in secondary school enrolment in the
Enrolment/100

Although, growth or expansion in education not only contribute to the improved quality and 
quantity of labour. The overall benefits accrue to the society who receives increased output.
Returns to free education investment in Imo State can be calculated to ascertain its benefits to the 
society. For the purpose of this study, we employ the model of Net Discount Present Value, (NDPV).
This is defined as the present value equivalent of all cash inflows less cash outflows associated with 
that project. Here we try to determine the future value of money given the discounted rate, that is, the 
alternative rate to investment in free education my be used, or where the funds for the project are to 
be borrowed, the rate of interest to be charged could be used foeth discount. After the discounting 
analysis, the streams of benefits and streams of cost, the net value obtain will provide the yardstick 
for the decision to invest in the free education project. If the net discount present value is positive, 
then the educational project is considered profitable and worth embarking on, but if NDPV is 
negative, it is unprofitable.

Also, the input in the education sector includes cost and time spent in acquiring it.
An average student in Imo State University spent about  N200,000, N150,000 N300,000 in his/her 
first, second, third and fourth year for a four year programme of course.
As a result of his/her degree certificate, his/her salary increased from N48,978.70 to N57,138.70 per 
annum on re-instatement with annual increment of N680 in subsequent years. If the rate of interest 
on investment is 25% and the graduate worked for 35years before retiring,
Then;   Returns =

Hence 
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Given the above, the calculated net value obtained is approximately equal to 5925.29 greater than 
zero, (see appendix).
The rational investor; here the public sector, should invest in this project. This is to say that, since the 
calculated value is greater than zero, the return to investment id high and encouraging, before, 
investment is worthwhile. Hence; the Imo State government should continue on the free education 
programme for its investment is beneficial to the society and the individual beneficiary.

CONCLUSION:
Facts, in fact revealed that, relationship exists between cost of education and rate of enrolment, 
enrolment rate and human capital accumulation. The former relationship agreed that, there is a 
trade-off; that is, for increase in schools' enrolment, price in the form of free education has to be paid 
and for introducing or hike in the cost of education, price in the form of low enrolment; low human 
capital accumulation, social vices, and underdevelopment have to be borne.
 It is therefore, quite beneficial to the society to invest in free education.
To this we recommend that the on-going free education in Imo State should be sustained with greater 
commitment and will. Enabling environment through more infrastructural development in both 
public and private schools should be encouraged. Increase of trained and experienced system 
managers to translate government polices into implementable programmes. The aged long political 
insensitivity and indiscipline in the management of public schools should be dropped for a more and 
efficient conducts and discipline approach. Unwarranted and unfounded criticisms, because of 
party differences and project abandonment due to change of government should be discarded. If it 
must be abandoned, public opinion should be sought.
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TOTAL                                             =                                 5923.286283

-150000 26 26 -5769.230769  

-100000 26^2  676 -147.92 89941 

-100000 26^3  17576 -5.689576695  

-200000 26^4  456976 -1437659746  

8160 26^5  11881376 0.000686789  

8840 26^6  308915776  2.86162E-05 

9520 26^7  8.032E+09  1.18529E-06 

10200 26^8  2.08827E+11  4.88442E-08 

10880 26^9  5.4295 E+12  2.00387E-09 

11560 26^10  1.4167E+14  8.188882E-11 

12240 26^11  3.67034 E+15  3.33484E-12 

12920 26^12  9.5429E+16  1.35389E-13 

13600 26^13  2.4815 E+18  5.48132E-15 

14280 26^14  6.451E+19  2.21361E-16 

14960 26^15  1.67726 E+21  8.91931 E-18 

15640 26^16  4.36087 E+22  3.5844 E-19 

16320 26^17  1.13383E+24  1.43937 E-20 

17000 26^18  2.94795 E+25  5.76672 E-22 

17680 26^19  7.66467E+26  2.30669 E-23 

18360 26^20  1.99281E+28  9.2131E-25 

19040 26^21  5.18132E+29  3.67474E-26 

19720 26^22  1.34714 E+31  1.46384E-27 

20400 26^23  3.50257E+32  5.82429E-29 

21080 26^24  9.10669 E+33  2.31478E-30 

21760 26^25  2.36774 E+35  9.1902E-32 

22440 26^26  6.15612 E+36  3.64515 E-33 

23120 26^27  1.60059E+38  1.44447E-34 

23800 26^28  4.16154E+39  5.71904 E-36 

24480 26^29  1.082E+41  2.26248E-37 

25160 26^30  2.8132E+42  8.94356E-39 

25840 26^31  7.31432E+43  3.5328E-40 

26520 26^32  1.90172E+45  1.39453E-41 

27200 26^33  4.94448E+46  5.50109E-43 

27800 26^34  1.28556 E+48  2.16247E-44 

27856 26^35  3.34247E+49  8.33396E-46 

29440 26^36  8.69042E+50  3.38764 E-47 

29920 26^37  2.25951 E+52  1.32418E-48 

30620 26^38  5.87472E+53  5.21216E-50 

31280 26^39  1.52743 E+55  2.04789 E-51 
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ABSTRACT
The focus on oil to the detriment of other sectors with tremendous revenue generating potential has 
brought the Nigerian economy to its knees and this paper seeks to demonstrate that unlocking the 
potentials of the Nigerian economy especially that of the non-oil sector is a panacea to getting the 
economy out of recession and on the path of steady economic growth.  The paper investigated the 
impact that non-oil sectors like agriculture, solid minerals and tourism would have on the economy 
and illustrated how to improve their capacity as viable contributors to GDP, and with the various 
recommendations, the potentials of these sectors to boost our foreign exchange earnings, create 
employment opportunities and fast-track infrastructural development, while helping to get out of 
recession would be obvious for all to see. The paper employed secondary data in the analysis of 
variables.
Key words: Agriculture, solid minerals, tourism, non-oil sector, economic recession.

INTRODUCTION
Prior to the discovery of oil in commercial quantities, Nigeria was self-sufficient in food production 
and also a net exporter of agricultural produce. Regions had run tax-based economies that enabled 
growth by leveraging on their comparative advantage which was basically agriculture
Sadly though, since oil became a major foreign exchange earner and significant contributor to GDP, 
other sectors of the economy have been relegated to the background. Since 2014, the international 
price of crude oil has steadily crashed from its June 2014 price of USD114.60 per barrel to USD 30 
per barrel in February 2016, to its current floating price of between USD 50-54 per barrel. Being 
majorly dependent on the export of oil as a major source of foreign exchange earnings, the economy 
suffered from the vagaries of the sharp decline in the price of oil with the following negative effects: 
dwindling revenues of governments at all levels, sluggish economic growth, the free fall of the 
Naira, significant erosion of our foreign reserves, rising inflation and increased unemployment. 
Since our fiscal policies are vulnerable to the price of oil because our annual national budget is 
premised on projections made on oil prices and quantity of oil sold, we now have difficulty in 
financing our budget. The 2016 national budget was a deficit budget intended to be funded by debt 
{both local and foreign}. As a result, we are challenged with investors pulling out their funds from 
the capital market, challenges in meeting salary obligations by state governments {though not all}, 
hike in prices of basic amenities like food and housing, increase in the cost of living, while the GDP 
is consistently slowing because of lower oil sector growth and a weaker non-oil sector
OBJECTIVE AND STRUCTURE OF THE STUDY
The paper seeks to buttress the need to exploit the positive relationship between the non-oil sector 
and sustainable growth, and what needs to be done in order to unlock the potentials of the 
agriculture, solid minerals and tourism sectors of the economy
The paper starts by firstly looking at the structure of the Nigerian economy, then enumerating the 
potentials in agriculture, solid minerals and tourisms the sectors with the immediate and long term 
potentials, and lastly coming up with some recommendations as to getting the best out of these 
identified sectors with the view of returning the economy to the path of steady economic growth
SECTORAL ANALYSIS
The National Bureau of Statistics {NBS}report of third quarter 2016 indicated that the nation's GDP 
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contracted by -2.24percent in real terms {this was lower by 0.18 percent from growth recorded in 
quarter two 2016 and 5.08percent in the corresponding quarter three 2015}, real GDP increased by 
8.99 percent, nominal GDP grew by 9.23percent {higher relative to growth recorded in quarter 
three 2015}
The Oil sector: oil production according to the Nigerian National Petroleum Corporation 
{NNPC}averaged at 1.63mbpd lower from production in quarter two which was 2.17mbpd, real 
growth of the oil sector slowed by 22.01percent {a decline of 1.06percent relative to quarter three 
2015}and as a share of the economy, the oil sector contributed 8.19percent of total real GDP {down 
from quarter two and quarter three 2015 figures}
The non-oil sector: growth in the non-oil sector was largely driven by the activities of Agriculture 
{crop production}, information & communication and other services, the non-oil sector grew by 
0.03percent in real terms reversing the negative growth recorded in quarters one and two but lower 
than the 3.03percent recorded in quarter three 2015}, and in real terms, the sector contributed 
91.81percent to the nation's GDP {higher than the 91.74 percent figures for quarter two and quarter 
three 2015}
Manufacturing's contribution to GDP according to the report is as follows: nominal GDP growth in 
quarter three 2016 was -2.93 percent {7.73 percent lower than the 4.80 percent figures of quarter 
three 2015}. This was partly due to the continued fall in the exchange rate which makes imported 
inputs more expensive thereby increasing production costs. Growth also reflected a drop from 1.91 
percent in quarter two 2016, contribution to nominal GDP was 8.59 percent lower than the figures 
of 8.95 percent in quarter two 2016 and 9.67 percent of quarter three 2015, Real GDP growth 
slowed by 2.63 percent to -4.38 percent from 1.02 percent in quarter two 2016 and -1.75 percent in 
quarter three 2015
From the Arts, Entertainment and Recreation sector, nominal growth was 12.81 percent {rise of 
1.86 percent on quarter two 2016 figures, but decline of 3.45percent from quarter three 2015 
figures}, contribution to total nominal GDP was 0.20 percent {decline of 0.26 percent from quarter 
two 2016 figures, Real GDP growth grew by 1.99percent {rise of 0.19percent from quarter two 
2016 figures, but a decline of 4.41 percent compared to quarter three 2015 figures, contribution to 
Real GDP was 0.19 percent {lower than the 0.23 percent figures for quarter two 2016, but a rise of 
0.18 percent from quarter three 2015 figures
From the Insurance sector, growth rate in nominal terms was 18.98 percent, contribution to the 
overall nominal GDP was 3.51 percent {down 3.67 percent from quarter two 2016 figures but a 
3.18 percent rise from the corresponding figures of quarter three 2015, contribution to Real GDP 
was 2.90 percent {lower than the 3.05 percent figures of quarter two 2016, but a 2.76 percent rise 
from quarter three 2015 figures.
THE CASE FOR AGRICULTURE
Prior to the discovery of oil in commercial quantities, agriculture was the mainstay of the Nigerian 
economy. We were self-sufficient in food production and it was also the highest earner of foreign 
exchange for the country. In the 1960s, Nigeria accounted for 42percent of the world's shelled 
groundnuts, was the largest exporter of palm oil in the world, accounted for 18percent of the global 
export volume for cocoa, agriculture's contributions to the economy were instrumental in 
sustaining economic growth and stability. The bulk of food demand was satisfied from domestic 
output thereby reducing the need to utilize foreign exchange on food importation, while the vast 
revenues realized were used to finance several developmental and social infrastructure like the 
cocoa house in Ibadan {the first skyscraper in the country}
Sadly though, these giant strides and contributions were cut short by the focus and over-
dependence on the oil sector, which consequently led to agriculture's contribution to the economy 
becoming increasingly insignificant thereby resulting in large scale food importation, importation 
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of agricultural raw materials for local industries, and rising food costs
According to the National Bureau of Statistics {NBS}2016 quarter three report, the sector grew by 
7.37percent in nominal terms driven by output in crop production, contributed 24.09percent to 
nominal GDP {higher than quarter two figures by 19.71percent}, Real GDP growth was 
4.54percent {higher by 1.07percent from quarter three 2015}, contribution of agriculture to overall 
GDP in Real terms was 28.65percent {higher by 1.86percent for figures for quarter two and 
6.10percent for figures for quarter three 2015}
Crop production grew by 4.88percent from 4.72percent in quarter two and 3.31percent in quarter 
three 2015, livestock grew by 0.76percent relative to figures for quarter two and quarter three 2015 
which were 6.32percent and 5.50percent respectively, forestry grew by 2.08percent from 
3.84percent in quarter two and 2.24percent in the corresponding quarter three 2015. Fishing 
however contracted by 0.34percent from 6.85percent in quarter two and 5.59percent in quarter 
three 2015 
Nigeria has unimaginable agricultural potential: arable land potential of 98million hectares out of 
which 84million hectares is cultivable, the Food and Agriculture Organization {FAO}report on 
Competitive Commercial Agriculture for Africa shows that Nigeria has vast areas of savannahs 
that can become the breadbasket for the rest of the world if properly harnessed, and according to the 
International Food Policy Research Institute, the value of agriculture in Nigeria at constant 2010 
dollars was USD99billion and it is projected to grow to USD256billion by 2030
A group study {Diao, Xinshen, Hazell, Peter and Thurlow, 2009}found out that industrial growth is 
less effective in reducing poverty than agricultural growth because a major percentage of the 
population live in rural areas and that the agriculture sector is favorable as it allows greater 
employment opportunities for the poor. The report went further to state that though the industrial 
sector is important for boosting the economy, it fails to create sufficient employment opportunities 
for  unskilled workers and the poor, and that there was little evidence to prove that African 
countries could launch a successful economic transformation without going through an 
agricultural revolution
The agriculture sector and its value chain have the enablement to provide the raw material that is 
required in agro-based industries and also cater for the fledging manufacturing and production 
industry. Crops like cotton, cassava, oil palm and animal products like cattle hide and wool are very 
key raw materials in high demand in a variety of industries. An abundance of raw materials will 
boost the output of the existing industries and also attract foreign direct investments {FDIs}into the 
country. The sector also has the potential to create millions of jobs
Don Ekeobasi, the Managing Director of Eurobase Group said Nigeria's arable land has the 
capacity to generate USD100billion annually. He said, 'if Nigeria take agro value chain seriously, 
Nigeria can be like Chile and many other countries which survive on agriculture, with huge foreign 
reserves and favorable balance of trade, if she adopts and applies the right technology'
Some of the gains being witnessed in this sector include Dangote Industries building a tomato 
processing plant to be supplied by hundreds of tomato out-growers; Olam building the largest 
poultry and feed mill in sub- Saharan Africa; Flour Mills diversifying into fertilizer blending, food 
processing, downstream production and aggregation of grains and soya beans; Vicampro's plan to 
grow potatoes and process the output into slices packaged ready for kitchens and fast food outlets 
{who currently import such to produce French fries}; Teragro company in partnership with the 
Benue state government has set up a USD10million juice processing plant to process oranges and 
mangoes; the USD5billion new investments in fertilizer manufacturing by Dangote Industries, 
Indorama and Notore; Dansa foods USD35million tomato processing plant and USD45million 
pineapple plantation and processing plant; Hershey {one of the largest chocolate companies in the 
world} has invested USD20million to procure cocoa from over 20,000 certified cocoa farmers; and 
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Dominion farm's USD40million investment in commercial rice production {by using small holder 
contract farmers and out-growers, it has created close to 15,000 jobs}
In order to fully harness the potential of this sector, these recommendations ought to be considered, 
Land reform to help ease the challenges of agricultural land tenure, increased funding, forward 
linkages to agro processing and governments should continue to provide the enabling environment, 
fiscal incentives, protect the sector from dumping and increased social infrastructure and security
THE CASE FOR SOLID MINERALS
According to the National Bureau of Statistics {NBS} 2016 quarter three report, on a nominal basis, 
the sector grew by 5.65percent {substantially above figures recorded in quarter two which was -
33.43percent}, the sector contributed 6.23percent to overall GDP {higher than the 3.93percent for 
quarter two but minimally lower than the figures for quarter three 2015 of 6.44percent}, in Real 
terms, the sector slowed by 21.64percent {lower than quarter two figures by 4.45percent and 
quarter three 2015 figures of 22.77percent}, contribution to Real GDP stood at 8.34percent 
{decline by 2.06percent and 0.07percent respectively for quarter two and quarter three 2015}
Coal mining contracted -7.76percent compared to quarter two figures, metal ores grew 6.89percent 
from 4.22percent in quarter two and 6.85percent in quarter three 2015, quarrying and other 
minerals grew 7.07percent from 2.52percent in quarter two and 6.96percent in quarter three 2015
Nigeria's natural resource portfolio has at least forty four {44}known mineral assets that include 
precious minerals, base metals, bulk minerals and rare earth minerals {gold, iron ore, barite, 
bitumen, lead, zinc, tin and coal}, yet a large number of our mineral assets have yet to be exploited, 
and according to the resource audit findings by the National Extractive Industry Transparency 
Initiative {NEITI}, solid minerals are scattered all over the country and there is ample geological 
evidence that every zone, region and state has something to bring to the national table of resource 
riches
Prior to the concentration on oil, solid minerals like coal, tin and Columbite contributed 
significantly to the economy of Nigeria. Coal was a major source of power generation as well as the 
main source of power for the railways. According to the Minister of Solid Minerals, Dr. Kayode 
Fayemi, 'the solid minerals sector is the next frontier of opportunity for the Nigerian economy. A 
sector with immense scale of riches and potential to power a new age of economic growth'
With the demand for mineral commodities especially from Asia and Latin America on the rise, 
increase in international commodity prices and global resurgence of exploration activities, there is 
no better time than now to focus on this sector. According to the Association of Metal Exporters of 
Nigeria, we can generate at least N5trillion annually from mining and exporting of its vast solid 
minerals deposits, with several multiplier effects on job creation, state development and social 
infrastructure that can position the solid minerals sector as the main catalyst for national 
development. The Raw Materials Research and Development Council {RMRDC} said that Bauchi 
state alone could generate more than N1.6trillion annually as revenue from kaolin, if properly 
harnessed. Kaolin is a widely used industrial non-metallic mineral used as raw materials in the 
production of cement, plastics, rubber paper, paints, ink, insecticides, food additives, chemicals, 
pencils, detergents, textiles and drugs, with its major consumers in the ceramic, paint, rubber, 
plastic and pharmaceuticals industries as well as fertilizer blending plants. Other potential areas 

thinclude iron ore where Nigeria currently has the 12  largest reserves in the world for possible 
manufacturing of iron and steel; Bitumen with deposits of almost twice the quantity of existing 
reserves of crude oil and when fully harnessed, can satisfy the local requirements for road 
construction; Coal with Nigerian coal being one of the most bituminous in the world owing to its 
low sulfur and ash content as well as being environmentally friendly and adequate to power the coal 
power plants that can contribute up to 30percent to the nation's power generation by 2020.This 
sector offers a viable alternative to oil for foreign exchange earnings and globally, the mining 
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industry has been a close rival to the oil and gas industry with the commercial value of Nigeria's 
solid minerals estimated to run into hundreds of trillions of dollars
Some of the benefits derivable from harnessing the potential of this sector include helping to 
alleviate poverty through job creation especially given its forward linkage with other sectors of the 
economy; provision of viable prospects for the manufacture of a lot of intermediate raw materials 
for local industries; emergence of new industrial and downstream products and development of 
social infrastructure especially in the rural areas
The following recommendations need to be considered in order to fully benefit from the potentials 
of this sector, collaboration between the Mining and the Power sectors, whereby the development of 
one will act as a catalyst for the development of the other. According to the Power sector roadmap, 
government intends to develop commercial power generation through focus on hydro, coal and 
natural gas, which means there is the urgent need to take a holistic approach to the commercial 
exploitation of coal; encourage and incentive states to invest in the development of domiciled solid 
minerals either as sole investor or in collaboration with private investors with revenues accruing to 
the states, while taxes and royalties accrue to the federal government; establish a Solid Minerals 
Development Bank to provide investor friendly loans specifically packaged for the different stages 
of the mining operation, and repayment terms more reflective of the realities of the sector; 
ecological Justice whereby government ensures that investors comply with global best practices in 
resource extraction by integrating all relevant protocols on environmental conservation in the 
conduct of mining and all related activity, and also providing a good deal for the host communities; 
and restructuring and equipping of the Mines Inspectorate Department for optimal performance 
since this department indirectly through its actions or inactions determine the revenue accruable to 
government from mining
THE CASE FOR TOURISM
The most common motivations for tourism are rest and relaxation, visiting friends and relatives, 
education and study, medical treatments, business, pilgrimage and attendance at religious festivals, 
attendance at cultural festivals, exhibitions and conventions, attendance or participation at sports 
events and their combinations {Ward et al 1996: 5}
According to the National Bureau of Statistics {NBS}2016 quarter three report, the sector had a 
nominal growth of 12.81percent {a decline of 3.45percent relative to quarter two but a rise of 
1.86percent relative to quarter three 2015}, the sector contributed 0.20percent to total nominal GDP 
{0.26percent in quarter two but similar figures with quarter three 2015}, in Real terms the sector 
grew by 1.99percent {0.19percent higher than quarter two figures but 4.41percent lower than 
quarter three 2015 figures}, it contributed 0.19percent to Real GDP {lower than 0.23percent 
recorded in quarter two but higher than 0.18percent recorded in quarter three 2015},Road transport 
grew by 1.26percent from -3.71percent in quarter two and 4.98percent in quarter three 2015, rail 
transport grew 0.15percent from -1.23percent in quarter two and 2.75percent in quarter three 2015, 
water transport grew by 1.02percent from 0.82percent in quarter two and 8.30percent in quarter 
three 2015, while air transport contracted -3.12percent from -2.56percent in quarter two and 
3.14percent in quarter three 2015
Nigeria is a potential tourist paradise as a result of her good tropical weather, variety of wildlife, awe 
inspiring waterfalls and springs {Gurara, Ikogosi, Wikki, Ikom, Kwa, Owu, Kura}, historical relics 
and ancient kingdoms {Ile-Ife, Benin, Kano, Oyo, Badagry}, captivating beaches, coupled with the 
warm hearted, friendly disposition and culturally active people. Added to these is the Sukur World 
heritage site at Adamawa state and the Osun Oshogbo grove in Osun state are on the UNESCO 

rdWorld heritage list. Nollywood, Nigeria's film and entertainment subsector {the 3  largest in the 
world after Hollywood in the United States of America and Bollywood in India}. Tourism stands 
out to be among the first three major and rapid growing industries in the world after Technology and 
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Telecommunications. The economic potential of tourism must be viewed from two perspectives, 
the economic contribution of tourism in terms of direct impacts {from sectors directly related to 
tourism}and indirect impacts {from other sectors that rely on tourism through the supply and value 
chain}
Some of the investment opportunities in this sector can be in the development of hiking trails and 
jeep tracks in the various national parks; development of amusement parks, zoos, entertainment 
facilities, shopping malls, tourist lodges; construction of international exhibition centers and 
convention halls; provision of cable bus systems to take tourists through the very rugged but scenic 
terrains; establishment of boating and sport fishing facilities; and improved transportation services 
{airlines, buses, ferries}
Some of the benefits accruable from harnessing the potential of this sector include employment 
opportunities{tourism creates jobs directly and indirectly through linkages {tourism sites, hotels, 
airlines, travel agencies, restaurants and other associated products to tourism}; Poverty 
alleviation{the salaries of those who participate directly since it engages a large proportion of 
unskilled and semi-skilled labor, which then offers rural dwellers an alternative to unemployment 
or migration to urban areas to seek greener pasture {which is no longer there};it also helps through 
the tourism value chain as tourism draws on inputs from the food and beverage, construction, 
transportation, furniture and other related sectors; development of social infrastructure that 
complement the local needs; stimulation of Small and Medium Enterprises {SMEs}who are the 
backbone of any nation's industrial base {hotels, guest houses, restaurants, transport services, 
souvenirs, handcrafts and guide services}; and Tourism Income Multiplier {TIM} which implies 
that a visit by a tourist to an area is spending some money with the host community, who in turn will 
spend their earnings in other places and continues on and on
These recommendations should be considered in order to fully harness the potential of this sector, 
encourage each ethnic group to preserve their culture and nurture it in a way that it can be exhibited 
to a wider audience of tourists who would come from all over the world to enjoy the culture; project 
festivals like the Argungu fishing festival, Osun-Oshogbo festival and Ojude-Oba festival to 
mention a few to make them internationally attractive; encourage other state governments to 
improve upon the tourism template of Cross Rivers state {the whole month of December spent to 
host carnivals that attracts a large number of both local and foreign tourists with the attendant 
economic benefits, the Tinapa resort center- Africa's premier business resort, redevelopment of 
Obudu Ranch resort and national parks}; and improving Nigeria's international and local transport 
infrastructure is critical to strengthening tourism and enhancing its potentials. With good roads, 
safe, clean and reliable rail system, safe and customer friendly airlines, it will become more 
accessible and attractive for tourists
PROJECTED CONTRIBUTION OF THE NON-OIL SECTOR
Earnings from the non-oil sector has varied from USD3billion in 2013, to USD2.7billion in 2014, 
and USD1.6billion in 2015 and a projection of over USD5billion if the potentials are properly 
harnessed
Increased export through the contribution of the non-oil sector can perform the role of 'engine of 
economic growth' for the economy because as foreign earnings increase, domestic capacity and 
investment will expand, aggregate demand will be boosted, social infrastructure will be improved, 
while companies involved will witness increase in sales, revenue and profits, business expansion 
and strengthening of their competitiveness, thereby increasing employment, reducing 
unemployment, triggering increased productivity, and improving the standard of living of the 
citizenry
Export promotion policies such as Cluster development through export processing zones like the 
Challawa industrial Estate in Kano with an integrated textile mills and modern tanneries has 
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projected annual export figures of USD 700million, the Cocoa processing clusters in the South west, 
the rubber processing plant in Sapele and the large scale shrimp processing plant in Lagos are already 
contributing to creating hundreds of thousands of jobs and improving our foreign exchange 
earnings, while there has been a significant increase in the export of cocoa beans and butter, dried 
split-ginger, leather woven sacks, technically specified rubber {TSR} and hibiscus flowers to the 
United States of America, increase in export of Nigerian textile products like wax prints, cotton yarn 
and fabric to the European Union and West and Central Africa
Greater local sourcing of raw materials, expected improvements in infrastructure {especially 
power} and reduction in the cost of doing business will help to wipe out the negative GDP growth 
reported in quarter three 2016 and also return the economy to steady positive growth path {sooner 
rather than later}
Take agriculture for instance, backward integration is already bearing fruits, as Nigerian Breweries 
through its sorghum and cassava value chains have engaged 250,000 farmers and created thousands 
of jobs. 
This is a clear indication that harnessing the potentials of the Nigerian economy through agriculture, 
solid minerals and tourism and backward integration can be used to revive and reflate the economy
CONCLUSION
With the consequent hardship occasioned by the crash in the price of oil and drop in production 
output, it has become imperative that the economy of Nigeria be diversified, thereby reversing the 
effects of the recession and returning the economy to a growth path. However, in order to implement 
the most effective diversification strategy, the nation must first establish strong economic 
institutions capable of overseeing the process and also understand the role of demographic trends. A 
young and rapidly growing population, represent a potential 'demographic dividend' which can reap 
benefits in economic development, but also turn into a hindrance if the proper education and training 
initiatives are not well implemented
Government should ensure that key elements of the economy such as exports, investments, human 
capital, enterprise base, technology and knowledge are varied, flexible and readily applicable to a 
variety of economic opportunities. The short term priority should be export oriented sector 
diversification as aforementioned in this paper to boost our foreign exchange earnings and revenue 
base
Agriculture remains a key driver of Nigeria's economy, and with renewed focus, this sector is 
capable of seeing Nigeria out of recession. It is said that for any nation that desires industrial and 
technological advancement, the steel industry should be regarded as a fulcrum on which that desire is 
hoisted and this is why it is expedient for the Federal Government to seriously consider the Solid 
Minerals sector as one of the key sectors to focus on in the diversification of the Nigerian economy. 
There is no gainsaying the fact that when the tourism potentials of Nigeria are harnessed, we are able 
to generate vast sums in foreign exchange, greatly reduce the rate of unemployment, especially 
among the Youth as the sector also offers the economic potential to pull Nigeria out of recession and 
also set the economy on a more solid footing
According to the Governor of Kaduna state, Mallam Nasir El-Rufai, 'the challenging times and 
difficulties we confront daily represents an opportunity to refocus, re-strategize and re-position the 
economy for greatness'
APPENDIX
Manufacturing, Arts et al, Insurance & Oil's contribution to Nigeria's GDP {2013-2015}
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YEAR MANUFACTURING ARTS, 
ENTERTAINMENT 
& RECREATION 

INSURANCE CRUDE 
PETROLEUM 
& NATURAL 
GAS 

2013 67% 6.02% 4.80% 0.73% 
2014 34.44% 6.63% 5.24% -4.39% 
2015 9.54% 0.22% 0.44% 6.36% 

 S o u r c e :  N a t i o n a l  B u r e a u  o f  S t a t i s t i c s
Agriculture's contribution to Nigeria's GDP {2010-2015}

YEAR PERCENTAGE 
2010 24 
2011 22.8 
2012 22.4 
2013 23.33 
2014 23.86 
2015 23.11 

 
Source:  National  Bureau of Stat is t ics
Solid Minerals contribution to GDP {2010-2015}

YEAR % TO GDP 
2010 .27 
2011 .38 
2012 .39 
2013 .14 
2014 .15 
2015 .15 

 
Source: National Bureau of Statistics, Social Economic Survey
Tourism's contribution to GDP {2010-2015}

YEAR % TO GDP 
2010 1.3 
2011 1.4 
2012 1.5 
2013 1.8 
2014 2.15 
2015 2.25 
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