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Abstract 

Tourism is appreciated globally as a major economic earner of many developed nations 

and acknowledged by many researchers that tourism could play a significant role in 

economic development of many developing countries. The Nigeria tourism sector is not 

left out of the several benefits Vis-à-vis economic, socio, cultural and environmental; that 

is associated with tourism only if the tourism infrastructures are well developed. Given 

the rich and diverse tourism potentials, Nigeria can transform its tourism sector through 

tourism infrastructure development. The paper aims to investigate the need for tourism 

infrastructure in Nigeria. Using the literature review and the quantitative method of data 

collection, the paper identified the importance of tourism infrastructure in sustainable 

tourism development. It appreciates tourism as an important sector that needs to be 

developed through the provision of tourism infrastructure if the gains from tourism are to 

be of immense benefit to Nigeria. The paper further sees the lack or slow pace of tourism 

infrastructure development as a major setback to sustainable tourism development in 

Nigeria. Furthermore, the paper examined the need for tourism infrastructure 

improvement for sustainable tourism development in Nigeria and concludes that tourism, 

if developed through the provision of tourism infrastructure will not only be of benefit to 

the Nigerian Nation as a whole but also to the individual. 

Keywords: Development, Infrastructure, Nigeria, Sustainable Tourism.  
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1. Introduction  

As acknowledged by several researcher (Aniah et al, 2009; Ebohon et al, 2009; 

Draghici et al, 2010; Ayeni, 2011) tourism is one of the fastest growing industry globally 

and a main engine for the local economy. With its benefits and importance, which ranges 

from economic, social, cultural and environmental, being constantly recognised 

worldwide, its full potentials are yet to be realised by developing countries (Ajala, 2008), 

with no exception to Nigeria as a developing nation. 

Whilst there are óunquantifiableô benefits from the social physical (Aniah et al, 

2009), the economic benefits brings the development of local economies through 

agriculture, construction, transport and trading (Draghici et al, 2010). These, conversely 

leads to employment, and as such, through tourism infrastructure development in Nigeria, 

apart from generating foreign exchange, tourism will be capable of reducing 

unemployment and generally improving the standard of the people. 

UNWTOôs defines tourism as ócomprising the activities of persons travelling to 

and staying in places outside their usual environment for not more than one consecutive 

year for leisure, business and other purposesô (Ugurlu, 2010). The definition greatly 

implies as noted by Akeredolu and Ayoola (2010) that tourism serves as a source of 

pleasure, holiday and travels as well as job opportunities for many people. However, 

these cannot be achieved without adequate provision of tourism supporting infrastructure. 

In this vein, Ajala (2008) argued that tourism environment comprises the physical 

component, that is, the landscape scenery, weather, climate, water and biodiversity of 

plants and animals; as well as the human component ranging from history, culture, to 

tradition. All these combine to give the tourists memorable experiences whether good or 

bad (Ayeni, Ebohon and Taki, 2011) as well as learning about ónew world or 

environmentô (Aniah, et al, 2009). Furthermore, the elements which make up these 

components to give the tourist experience can collectively be referred to as tourism 

infrastructure (Hamzah, 2009; Ayeni, 2011) and noting the importance of infrastructure 

in tourism, Draghici et al, (2010) argued that infrastructure serves as a determinant factor 

for a touristsô satisfaction.  

Nigeria as a nation is blessed with vast tourism potentials virtually in all the 

thirty-six states and the federal capital that make up Nigeria; however, these remain 

largely untapped and many characterised by the absence and dearth of tourism 

infrastructure. In spite of the awareness of its importance, tourism remains at its infancy 

stage (Akeredolu and Ayoola, 2010). For tourism to be sustainable in Nigeria, necessary 

infrastructures and social amenities such as road, electricity, water, accommodations as 

noted by Eja (2011) should be provided.  

Thus, the objective of this paper therefore is to investigate the importance of 

tourism infrastructure and the need for sustainable tourism development in Nigeria.  

2. Importance of Tourism Infrastructure  

Tourism as noted by Ford (2010) accounts for 5-10 per cent of Gross Domestic 

Product (GDP), being the worldôs biggest economic activities. If developed properly is 

capable of creating jobs and economic wealth for host communities, however, Least 

Developed Countries (LDCs) continue to play only a minor role in global tourism, 

receiving a mere 1 per cent of the worldôs travel exports ( Schiedermair, 2011). 
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South Africa as averred by Ford (2010) is by far the most popular destination in 

sub-Saharan Africa with 9.5 million visitors a year, while the three North Africa states of 

Egypt, Morocco, and Tunisia collectively attract 27.1 million tourists a year. This is 

followed by Botswana with 2.1 million visitors a year. From this assertion, tourist visit in 

Nigeria is still a mirage; as Itayemi (2012) noted,   with many tourist attractions, 

infrastructure is usually the ósore pointô as no tourist attraction whether artificial or 

natural can flourish without infrastructure. As such, Ford (2010) argued that the lack of 

infrastructure which is still a major concern still pose as a big challenge in many African 

countries in spite of the diverse cultural attractions and beautiful landscapes, in addition, 

many developing countries possess poor infrastructure which has hampered their growth 

and the ability to trade in the global economy (EUROPEAID, 2012). Furthermore, there 

cannot be effective tourism activities without major investment in infrastructure. 

Infrastructures as defined by Akogun (2011) are the basic facilities and services 

essential to institution, economic and social development. Also, Dwyer, Fosyth and 

Dwyer (2010) refer to infrastructure as the basic physical and organisational structure 

needed for a society to function effectively. In that token, a society cannot function 

effectively as argued by Ayeni (2011) without infrastructure. As noted by EUROPEAID 

(2012), good quality infrastructure is a key ingredient for sustainable development. More 

so, investment in infrastructure helps to contribute to business and help improve 

environmental conditions. As such, efficient infrastructure is needed for any country to 

prosper. In the same vein, Cernat and Gourton (2011) averred that infrastructure assets 

are key requirements to sustainable development since accessibility to specific tourism 

destinations depend on the quality of the overall infrastructure.  

Tourism infrastructure on the other hand, is the physical element that is created or 

made to cater for tourists, including the visible elements of landscape (Tress and Tress, 

2003; Hamzah, 2009; Ayeni, 2011) this implies as further argued by Ayeni (2011) that 

every physical element seen in and around tourist environment which enhances tourism 

development can be referred to as tourism infrastructure. Going by the ethos of 

sustainable development, Boers and Cottrell (2005) defines sustainable tourism 

infrastructure as tourism infrastructure that óenables sustainable tourism developmentô 

and enables visitors to realise desire and expected experiences. Furthermore, Seetanah et 

al (2011) stated that infrastructure play the role of determining the overall impression of a 

destination by the tourists, and the use, level or lack of infrastructure in a destination 

determines features that can enhance the touristôs trip experience. 

By the definition of tourism as activities that involve moving from one place to 

another, Dabur (2003) noted that the tourism industry encompasses all socio-economic 

activities that require infrastructure which directly or indirectly provide services to 

tourists and include the services of ótransportation, hotels and lodging, food and 

beverages, cultural and entertainment, banking and finance, and promotion and 

publicityô. Still in line with tourism, Seetanah et al (2011) stated that the infrastructure 

base of a country serves as a potential determinant of the attractiveness of a tourism 

destination. As such, infrastructure forms an integral part of tourism package. 

Akinwale (2010) and Akogun (2011) categorised infrastructure under the classes 

of communication, rendering services such as telephone, telex, telegraph; transportation 

which deal with movement of people from one place to another and made possible 

through airports, seaways, railways; portable water supply; drainage/sewage that is 
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infrastructure for disposal of waste. Also is the electricity, health facilities, educational 

infrastructure, sanitation and solid waste disposal through the removal of refuse; as well 

as social infrastructure which include recreational facilities such as play ground, parks 

and gardens.  However, Khadaroo and Seetanah (2007) argued that transport 

infrastructure is an important and essential component because it óinduces the creation of 

new attractions and the growth of existing onesô. Summarising these various aspects in 

tourism, Seetanah et al (2011) stated that while transportation infrastructure enhances 

accessibility of tourists, the airport infrastructure ensures comfortable transition from 

plane to destinations. Furthermore, communication infrastructure give maximum 

information about destination, while electricity, waste and others give reliable services, 

thereby is enhancing the attractiveness of a destination. Also, Khadaroo and Seetanah 

(2007) argued that tourism is characterised by a process in which tourists use multiple 

services which include information, transportation, accommodation and recreation; in 

addition, infrastructure and technology are key features of a destination. As such all these 

in combination create the tourist memorable experience. 

3. Setbacks to Sustainable Tourism Development in Nigeria 

 Nigeria is renowned for its beautiful scenery, natural landscapes and cultural 

heritage; dotting virtually across all the thirty six states and the federal capital. However, 

Emelike (20100, Ememou et al (2011) acknowledged that in spite of the abundance of 

tourism resources; and even with the fast growth and the advancement of tourism 

globally, the tourism sector in Nigeria is still at low ebb and operating at a slow pace and 

far below capacity. 

Although several attempts and efforts are being made by the government to make 

Nigeria accessible for tourists as a way to diversify from the long dependant on crude oil 

as a major source of revenue; these efforts as noted by Jacobson (2012) are constantly 

being faced with streams of problems. And unless these problems are tackled, there 

cannot be any visible advancement and progress in the tourism sector; as such may not be 

able to serve as an alternative to boosting and diversifying the Nigerian economy. 

Visible among the setback to tourism development in Nigeria are the dearth of 

infrastructure; and in any tourist destination, infrastructure contributes to the 

attractiveness of a destination. As posits by Orga (2010), attractions are the most 

important component in the tourism system; as they serve as motivators for touristsô 

choice and trip. Noting these setbacks, Jacobson (2010); Akogun (2012) stated that 

infrastructure is a major problem holding tourism back in Nigeria which as further argued 

are generally not reliable, not available or very weak where they exist. Also, Akinwale 

(2010) identified that infrastructure in Nigeria are meagre and improving them has not 

yielded desired results. Furthermore, several urban areas and even tourist destinations in 

Nigeria lack basic infrastructure like roads, water supply, electricity, parks, play grounds, 

health facilities, schools and open spaces, Akogun (2011).in addition, óno new 

developments in expanding roads or railways since 1970ô (Jacobson, 2010). These have 

caused Nigeria to be less competitive at the global level as argued by Emelike (2010). 

Apart from the lack of good infrastructure, Ijasan and Oladunni (2012) identified 

some setback to development to include poor communication systems, poor communal 

facilities, shortage of staff, lack of ethnic unity, poor research facilities, as well as poor 

maintenance culture. Others include inadequate government intervention, lack of interest, 

negligence and corruption. Other setback as identified by Emelike (2010); Enemou et al 
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(2012); Jacobson (2012); Sanni (2009); Orga (2010) and Ibimilua (2011) include 

governmentôs inconsistency in policy, short term planning, undue political interference, 

insufficient funds, low level man power, low safety and security measures. Above all, 

infrastructure seems to be the bane to sustainable tourism development in Nigeria.  

Indeed, tourism cannot exist without the adequate provision of tourism 

infrastructure, as such, Orga (2010) opined that provision of infrastructure should be 

encouraged as they not only help develop tourism, but also serve the purpose of 

employment in order for the employed to carry out the tourism services. Conversely, this 

will raise the hope of tourism both now and in the future; as such, infrastructure should be 

provided and maintained for sustainable tourism to develop. 

4.  The Need for Tourism Infrastructure Improvement for Sustainable Tourism 

Development in Nigeria 

It is a well known fact that diversifying the Nigerian economy from crude oil to 

tourism has immense benefit, both to the country as a whole as well as to the individual 

and the host communitiesô vis-à-vis revenue generation, employment, development, 

among other benefits. These are possible based on the enormous tourism potentials in 

several parts of Nigeria and as argued by Tunde (2012), the only way to realise the 

important roles tourism play is by having a well developed , packaged and promoted 

tourist attractions.  

Again, Ayeni and Ebohon (2012) noted that the tourism development without 

proper planning and integration with local values and the environment can lead to socio-

cultural, environmental and economic damage. Similarly, Dantata (2011) averred that, 

apart from the financial gains from tourism, if properly developed, would help beautify 

and conserve the environment as well as improve the infrastructural development for both 

tourists, and the locals. As such, the ófuture of tourism in Nigeria is dependent on the 

opportunities and challenges being exploited and addressed as posit by Dantata, (2011). 

However, these benefits cannot be achieved without putting adequate and necessary 

infrastructure in place. For the sector to develop as Eboh (2009) rightly asserts, necessary 

infrastructure need to be put in place in order to boost the tourism sector. 

Tourism as noted by Tunde (2012), is an activity that contributes to a better 

understanding of places, people, and their culture; and for it to be successful in Nigeria, it 

should adhere to the economic, social, environmental and ethnic considerations in the 

host communities in order to achieve a maximum benefit and visitors experience. And in 

achieving the experience, Sustainable Tourism Online (2012) noted that adequate 

infrastructure such as road, water supply, waste water system, public toilet, signage, car 

parks and other public utilities are critical; and need to be provided as these are central to 

meeting visitorsô needs. 

Ayeni and Ebohon (2012) stated that the problem of inadequate tourism 

infrastructure i  Nigeria is much pronounced because of the inability to maintain the few 

existing ones and these has put tremendous strain on the few available (Bello and Bello, 

2012). Furthermore, the lack of infrastructure is most pronounced in rural areas where 

most tourist sites are located. However, tourism will have its impact on economic 

development and positive gains maximized if the infrastructure is given adequate 

attention. Oyakhilome (2005) noted that tourism cannot thrive without the provision of 

basic infrastructural facilities, which should be the sole responsibility of government with 

adequate participation by the private sector and for any meaningful tourism development, 
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Ajadi (2012) argued that the provision of tourism infrastructure are essential because, the 

development of a destination is largely dependent upon the infrastructure and tourism 

resources available. This is because infrastructures are fundamental requirements for 

development which help to improve the standard of life of the individual and that of the 

host region as well as satisfying the touristôs experience. 

Indeed, infrastructure is a basic necessity for any business or society to function 

properly. Hence, if tourism is to contribute significantly to the Nigerian economy, basic 

infrastructure must be provided and maintained to enhance and promote sustainable 

tourism development. 

5. Methodology 

The study is a part of a research carried out between 2010 and 2012 and was 

conducted in Nigeria, within two geopolitical zones (South-west and North-central) 

randomly selected from the six geopolitical zones that make up Nigeria. That is, the 

North-west, North-east, North-central, South-south, South-west, and South-east and 

explored the quantitative method of data collection. 

The research population are all tourist attractions in Nigeria and the study 

population are tourist attractions within the two geopolitical zones randomly selected and 

from where the sample frame was drawn which was made up of four states; Kogi, Ekiti, 

Ondo and the Federal Capital Territory, Abuja.. This is because, due to the size of Nigeria 

and the enormous tourist attractions, it is impossible to carry out the research on all the 

tourist attractions at the same time. The sample chosen from the sample frame is made up 

of people in the tourism industry including staff of tourism board, hotels, travel agent; 

government offices, that is, public and civil servants; individuals and tourists from whom 

the questionnaires were administered in each of the study areas. 

A sample size of eight hundred and fifty was estimated for accuracy and precision 

and a stratified sampling technique was employed in administering the questionnaires to 

the respondents. Data was also gathered from the secondary source using books, journals, 

and internet websites to appreciate previous works and identify any gaps. At the end of 

the questionnaire administration, seven hundred and forty five questionnaires were 

returned filled, making a total of about eighty seven percent response rate. Data was then 

analysed using the statistical packages for Social Sciences (SPSSx) and results expressed 

using descriptive statistics and results expressed in simple percentages. 

6. Findings and Discussion 

6.1 Respondents General Information 

Out of a total of seven hundred and forty five responses received, about sixty 

three percent were male and about thirty seven percent were female; the mode is 1 and 

represents the male, and shows that more male participated in the survey and are likely to 

be interested in tourism activities than the female.  

The results also showed that all the respondents that participated are matured 

enough to take part in the survey as those within the age bracket of 20-30 years were 

three hundred and thirty five representing forty five percent.  One hundred and fifty two 

which is about twenty one percent were between the age brackets of 30-40 years. Also, 

one hundred and thirty six represented about eighteen percent and in the age bracket of 
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40-50 years, while above 50 years of age were eighty and represents about eleven percent 

and a total of forty two which is about six percent did not respond.  

Majority of the respondents were government workers among the respondents 

accounted for three hundred and sixty seven, about forty nine percent and revealed in 

mode as 2. The unemployed were one hundred and sixty two, about twenty two percent; 

while the private sector employees were eighty two, about eleven percent and the self 

employed were a total of one hundred and thirty representing about seventeen percent and 

one respondent was indifferent.  

The tertiary level ranked the highest in the educational level accounting for four 

hundred and ninety respondents, making about sixty five percent. A total of ninety four of 

the respondents, about thirteen percent hold secondary school certificate; while ninety 

one, representing about twelve percent hold the primary school certificate. Also, about 

sixty six respondents do not have any formal education and needed a form of assistance 

of interpreting and filling the questionnaires while four respondents, about one percent 

did not respond.  

A total of four hundred and thirty nine, which is about fifty nine percent 

respondents were married; two hundred and ninety one were single, that is thirty nine 

percent, while twelve respondents were widowed and three did not respond. Furthermore, 

the monthly income expressed in the Nigerian Naira show that three hundred and sixty 

three, that is, forty nine percent receive  monthly income of between N1 ï N100, 

000.00k, those who earn between N100, 000.00k ï N500, 000.00k were one hundred and 

eighty seven, about twenty five  percent. 

6.2 Adequacy of Tourism Infrastructure in Nigeria 

For a destination to satisfy the tourist experience there has to be adequate 

infrastructure and the infrastructure are the all the components that make up the 

destination which combine to give a memorable experience. Going by the literature, 

tourism serves as a source for pleasure and satisfies other needs. However, in many of the 

tourist destinations in Nigeria as noted in the literature, tourism infrastructure are either 

meagre or absent. The implication of this is that where the infrastructure does not exist, 

tourists would not be attracted to such destinations. 

In a bid to find out if tourism infrastructure in many of the tourist attractions in 

Nigeria is adequate, respondentsô opinions were sought. Analyses from the survey 

showed that about thirty six percent, that is, two hundred and sixty six respondents said it 

was fairly adequate and twenty six percent, which is one hundred and ninety four 

respondents believe it is adequate. Also, about nineteen percent, that is, one hundred and 

forty three said it is not adequate while about fifteen percent, that is, one hundred and 

fourteen responded that it was very adequate and  about four  percent did not respond. It 

can be seen from the analyses that about fifty five percent consider tourism infrastructure 

inadequate and   about forty percent consider it adequate. From the results, it implies that 

adequate infrastructure is required to meet up the tourists expectations; conversely, other 

benefits would come with the provision. 

6.3 Infrastructure and Tourism Development 

Tourism brings growth, development and reduces unemployment as gathered 

from the literature and the basic infrastructure which characterise a destination 

determines a touristôs satisfaction. Also, a destination cannot flourish without 
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infrastructure and these as identified from the literature have hampered tourism growth in 

Nigeria. 

From the analysis, respondents were asked to rate their response on whether they 

agree or disagree that infrastructure can enhance tourism development.  The results show 

that about fifty nine percent which represents four hundred and forty two respondents 

strongly agree that infrastructure can enhance tourism development in Nigeria and about 

thirty two percent, that is, two hundred and forty agree. Also, about three percent 

representing twenty respondents strongly disagree while two percent, that is, seventeen 

disagree and four percent, that is, twenty six did not respond. The analysis gave a total of   

about ninety two percent that agree to the notion. The mean is 3.41 and reveals that the 

data is located around this value and the standard deviation is .932 and shows the spread 

and dispersion of the data. 

Indeed, the value of destination is increased if there is functioning infrastructure 

and this implies growth and continuous visits by tourists far and near; this will enable 

sustainable tourism development. Unless the infrastructures of many of the attractions are 

improved upon, tourism growth in Nigeria will be a mirage. 

6.4 Accommodation, Transportation and Electricity as Necessary Infrastructure 

Also in categories of infrastructure as seen from literature are accommodation, 

transportation and electricity. These were also posed as questions to respondents in order 

to ascertain if they agree or disagree that they are necessary infrastructure in a tourist 

attraction. 

Results from the analyses show that accommodation is considered necessary; with 

a total of about eighty nine percent respondents in support.  From the results, about sixty 

percent, that is, four hundred and forty eight consider accommodation as very necessary 

while about thirty which is two hundred and twenty one consider it necessary.  Also, 

about  four percent, that is, thirty three respondents consider it fairly necessary while  one 

percent  as not necessary and  five  percent , that is, thirty nine respondents did not 

respond,  

Likewise, about sixty nine percent which is five hundred and eleven consider 

transportation very necessary and twenty four percent, that is, one hundred and seventy 

seven consider it as necessary. Also, three percent, that is twenty one respondents said it 

is fairly necessary while less than one percent said it is not necessary and about five 

percent, that is, thirty five did not respond. The mode is 4 and reveals that very necessary 

occurs the most and shows its importance to respondents. 

Electricity was also considered very necessary by about seventy percent 

respondents which came to five hundred and sixteen and about twenty four percent, that 

is, one hundred and one necessary. Also, about two percent, that is, thirteen respondents 

considers it fairly necessary, not necessary was nil and about five percent did not 

respond. This shows the strength of feeling regarding electricity interruptions and 

intermittent supply 

 Results from the above analyses corroborate the literature and shows the 

inadequacy of tourism infrastructure in Nigeria as well as the need for infrastructure 

development for tourism growth. Likewise, respondents support the fact that 

infrastructure such as electricity, accommodation, transportation to mention but a few are 

very necessary for sustainable tourism development in Nigeria. Whilst there is the need 
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for its provision, there is also the need for the maintenance in order to keep tourism 

going, both for the present and that of the future. 

Also in dare need of attention are the various problems causing setback for the 

Nigerian tourism industry and unless the government tackles these problems in addition 

to providing infrastructure, tourism would not be able to serve as alternative to boost the 

Nigerian economy. 

7. Conclusion 

The study has identified the inadequacy of tourism infrastructure in Nigeria and 

confirms that tourism serves as a sector for economic diversification for Nigeria. In 

addition, it affirms that tourism serves as an avenue for infrastructural development; not 

only in tourist destinations but also in the regions and country as a whole. However, this 

can only be evident if adequate and necessary infrastructure is provided and maintained 

in many of the tourist attractions in order to attract tourists far and wide. 
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Abstract 

Template reactions involving formaldehyde and amines facilitate the preparation of 

saturated multidentate complexes. The reactions are simple ñone-pot reactionsò, cheap 

and high yielding. DAB ligands possess different possible modes of coordination as 2-, 4-

, 6-, and even 8-electron donors in terminal, chelating and bridging arrangements. As Ŭ-

diimine ligands, DAB ligands have electronic structural similarities to the more 

extensively studied heteroaromatic chelating agents 2,2ô-bipyridine and 1,10-

phenantroline. DABs are readily available from the condensation of glyoxal with primary 

amines. Their coordination versatility stems from the flexibility of N=C-C=N backbone 

and strong ů-donating and ʧ-accepting properties. A novel Ŭ-diimine (DAB: 1,4-

diazabütadiene) palladium(II)chloride complex was synthesized by the in situ one-pot 

template reaction of appropriate primary amine (4-Aminophtalic acid), dialdehyde 

(Glyoxal) and PdCl2. The structure of the newly synthesized complex was proposed 

according to MALDI-TOF-MS, FT-IR and UV-VĶS spectral data.  

Keywords:  Ŭ-diimine ligands, Palladium(II) complex, synthesis, one-pot 
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1. Introduction 

Metal template syntheses often provide selective routes toward products that are 

not obtainable in the absence of metal ions. Especially, template reactions involving 

formaldehyde and amines facilitate the preparation of saturated multidentate complexes. 

The reactions are simple ñone-pot reactionsò, cheap and high yielding [1]. Late transition 

metal complexes of 1,4-diazabutadiene ligands (DABs) have lately received renewed 

attention, primarily due to their utility as homogeneous polymerization catalyst. As a 

result, the reaction chemistry of this class of diimine ligand with a variety of transition 

metals has become well established [2,3,4,5]. Bidentate nitrogen donor ligands have been 

used in many catalytic studies including the enantioselective carbonylation of olefins, 

hydrogenation, the borylation of alkanes and alkenes and diboration [6,7]. In particular, 

over the past decade cationic Ni(II) Ŭ-diimine and Pd(II) Ŭ-diimine complexes have 

gained considerable attention in the field of Ziegler-Natta catalysis[8]. DABs are readily 

available from the condensation of glyoxal with primary amines. Their coordination 

versatility stems from the flexibility of N=C-C=N backbone and strong ů-donating and ʧ-

accepting properties [9,10]. Herein, we report the synthesis and characterization of 

divalent palladium compound with an acidic 1,4-diazabütadiene ligand. 

2. Experimental 

4-Aminophtalic acid was obtained from the hydrogenation of 4-Nitrophtalic acid 

in a stainless-steel 300 mL Parr Reactor (Parr Co.) [11,12]. Other reagents were obtained 

from commercial sources and used as received. All of the reactions and manupilations 

involving transition metal compounds were performed under N2 using standard inert 

atmosphere. Solvents were dried and distilled by standard procedures. Thin Layer 

Chromatography (TLC) was made on Silica gel type 60 plates (Merck D.64271 

Germany) using chloroform/methanol as the mobile phase.  IR spectra were recorded on 

a Shimadzu FTIR-8300 spectrophotometer. UV-Vis was recorded on a Shimadzu UV-

1601 spectrophotometer. Mass spectra were measured on an Auto Flex III MALDI-TOF-

MS mass spectrometer.  

2.1. Synthesis of 3,4-dicarboxyaniline (4-aminophtalic acid)(a) 

A  4-Nitrophtalic acid solution (21,4237 g was dissolved in 200 mL Methanol) 

hydrogenated in a stainless-steel 300 mL Parr reactor with equivalent amount of Pd/C (as 

catalyst) at a temperature of 70-80 °C and a pressure of 11 mp of H2  gas with a residence 

time of 48 h. After stirring for two days in Parr reactor, the mixture was filtered and the 

methanol removed in vacuo. The remaining dark yellow solid was recrystallised from 

methanol. Yield 16,6 g, (77%). MS (MALDI-TOF) m/z [M] 181.1726; [M + Na
+
] 

204.15; [M + 2Na
+
] 227.19; [M + CH3OH] 213.53; [M + K

+
] 219.53. IR (KBr) ɜ (cm

-1
) 

3400 - 3500  

2.2. Synthesis of PdCl2(L),[L: N,N' -(ethane-1,2-diylidene)di-(3,4-

dicarboxyaniline)](b) 

 PdCl2 (0,0424 g, 0,236 mmol) and 4-Aminophtalic acid (0,1571 g, 0,867 mmol) 

were mixed in a porcelain crucible and dissolved in DMF (25 mL). Hydrochloric acid 

(36.5%, 3 drops) and glyoxal (0.03 mL) (0,01524 g) were added dropwise. The resulting 

solution was heated to 60
°
C for 24 h to complete transformation to the desired product 

and to evaporate the solvent. The residue was then cooled to room temperature, 

transferred to a beaker with THF (25 mL) and tested for the presence of any impurities by 
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TLC. Aluminium foil was placed over the beaker and the following day the dark brown 

precipitate which had formed was collected by filtration and dried under vacuum. Yield 

0,2508 g (71%). MS (MALDI-TOF) m/z [M] 561,34;  [M + 2CH3OH] 625,26; IR (KBr) 

ɜ (cm
-1

) 1000 - 750; 1599; 1701; 2924; UV-Vis (nm) ɚmax 283 - 284  

3. Results and discussion 

The synthetic procedure for obtaining 3,4-dicarboxyaniline (a) is outlined in 

Figure 1, starting from commercially available 4-Nitrophtalic acid. The details of each 

step leading to (a), (b) and pertinent spectroscopic data for each compounds can be found 

in the Experimental Section. The condensation reaction between 3,4-dicarboxyaniline and 

glyoxal was initially attempted by refluxing stoichiometric amounts of these reagents in 

methanol. All efforts to form the desired diimine ligand L by this method were 

unsuccessful. Using ethanol as a solvent and changing reaction conditions were also 

ineffective. Thus, the one-cup template reaction method employed by Niasari and 

Adaryani for the formation of similar complexes was used. Reaction of glyoxal with two 

mole equivalents of 3,4-dicarboxyaniline and stoichiometric amount of PdCl2  in 

adequate amount of DMF with a catalytic amount of hydrochloric acid affords the Pd(II) 

complex of L  [L: N,N'-(ethane-1,2-diylidene)di-(3,4-dicarboxyaniline)] (Figure 2.) in 

moderate yield. It was observed that the product obtained from the reactions was largely 

affected by the molar ratio of the reactants. 

 

Figure 1. Synthetic scheme for the preparation of 3,4-dicarboxyaniline (4-aminophtalic 

acid) (a) 

                        

 

 

 

 

 

 

 

 

 

 

Figure 2. Synthetic scheme for the preparation of PdCl2(L) (b) 
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The molecular formula of the compounds ñ4-aminophtalic acidò and 

ñPdCl2(L),[L : N,N'-(ethane-1,2-diylidene)di-(3,4-dicarboxyaniline)]ò have been assigned 

on the basis of the results of their elemental analyses and the molecular ion peaks in the 

mass spectra (MALDI-TOF). Mass spectra showed molecular ion peaks for molecular 

weight of (a) and (b) and also one mole of Na
+
 cation coordinated to (a), two mole of 

Na
+
 cation coordinated to (a), one mole of K

+
 cation coordinated to (a) one mole of 

methanol coordinated to (a) and two mole of methanol coordinated to (b) (Figure 3 and 

Figure 4), thus supporting the proposed starting material and complex are synthesized. 

 

Figure 3. Mass spectra of 3,4-dicarboxyaniline (4-aminophtalic acid)(a) 

 

    Figure 4. Mass spectra of PdCl2(L) (b) 
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A preliminary identification of the primary amine and complex was made on the 

basis of their IR spectra. The IR spectra of 4-aminophthalic acid (Figure 5) exhibits no 

bands characteristics of ɡC-NO2 around 1300 cm
-1
-1370 cm

-1
 and 1500 cm

-1
-1570 cm

-1 

when compared with the IR spectra of starting material 4-nitrophthalic acid (Figure 6)  

and also showed a single sharp absorption around ĕ3400 cm
-1 

which may arise from a 

primary amine, ɡN-H, thus supporting the proposed compound. The single absorbtion 

around ĕ2924 cm
-1

 in IR spectra
 
of the complex ñPdCl2(L),[L : N,N'-(ethane-1,2-

diylidene)di-(3,4-dicarboxyaniline)]ò (Figure 7) indicates the C=O functional groups and 

C=O stretching frequency, 1701 cm
-1

. Also C=N stretching frequency of this complex is 

1599 cm
-1 

as seen in spectra. The absorption bands in the 750-1000 cm
-1

 regions observed 

in the complex may reasonably correspond to =C-H stretching and =C-H bending 

vibrational modes. However, a medium intensity band at 403-415 cm
-1

 may 

unambiguously be assigned to the M-Cl stretching mode in complex. 
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     Figure 5. IR spectra of 3,4-dicarboxyaniline (4-aminophtalic acid)(a) 
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   Figure 6. IR spectra of 4-nitrophtalic acid  
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                             Figure 7. IR spectra of PdCl2(L) (b) 

The UV-Vis spectrum of this dark brown colored complex is dominated by 

intense charge-transfer absorptions in the visible and UV portions of the spectra. The 

spectrum is tabulated for identification purpose only; no detailed assignment will be 

made due to the overlap of ligand field and charge-transfer absorptions. Generally, the 

lowest energy bands of the spectra for Pd(II) complexes are d Ÿ ˊ* charge-transfer bands 



    

   

Scottish Journal of Arts , Social Sciences and Scientific Studies - ISSN 2047-1278 

        http://scottishjournal.co.uk 

 

21 

 

which have been extensively studied and characterized in other Ŭ-diimine complexes 

[13,14]. 

4. Conclusion      

First, DAB ligands possess different possible modes of coordination as 2-, 4-, 6-, 

and even 8 - electron donors in terminal, chelating and bridging arrangements. Second, as 

Ŭ-diimine ligands, DAB ligands have electronic structural similarities to the more 

extensively studied heteroaromatic chelating agents 2,2ô-bipyridine and 1,10-

phenantroline. In 2005, for example, Vimal K. Jain and Leela Jain [14] showed that 

square planar Ni(II) diimine dithiolate complexes containing 1,10-phenantroline and 

DAB ligand biacetetyl bis(anil) (R= Ph, Rô= Me) were spectroscopically similar with 

common low-energy charge transfer to diimine absorbtion. Third, Palladium (II) complex 

of ñN,N'-(ethane-1,2-diylidene)di-(3,4-dicarboxyaniline)ò (Ŭ-diimine) can be prepared by 

the simple in situ one-pot template reaction by using 4-Aminophtalic acid, glyoxal and 

PdCl2. The spectra of the complex show that two nitrogen (Ŭ-diimine) atoms are 

coordinated to the palladium(II) ion. 
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Abstract 

This study examined the challenges of public housing in a democratic Nigeria using the 

Presidential Mandate Housing Scheme as a case study. Data were derived from 

purposively selected members of staff of public institutions charged with the 

responsibility of implementing this scheme in urban areas of Southern Nigeria through 

interview enquiries and participant observation. These were analyzed using content 

analysis. The result shows that the scheme was implemented in very few States in 

Southern part of Nigeria with miniscule number of housing units constructed in those 

States. Poor programme conception and planning, funding inadequacies and the dearth of 

preferred building materials were identified as the key challenges that led to the failure of 

this scheme. The paper argues that despite the return of democratic rule in 1999 and 

subsequent adoption of the New National Housing and Urban Development Policy in 

2002, low organizational capacity of public housing agencies, the lack of collaborations 

between these agencies and private sector organizations and the none availability of 

reliable local building materials constitute serious impediments to smooth and successfull 

implementation of public housing programmes in Nigeria. It therefore suggests that the 

prospects of public housing in democratic Nigeria are contingent upon addressing these 

challenges.  

Keywords: Public Housing Agencies; Public Housing; Urban Areas; Presidential 

Housing Mandate; Nigeria 
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1. Introduction 

 In the hierarchy of human needs, housing is ranked next to food as a basic 

necessity of life. This is because housing has a profound impact on the quality of life, 

health, productivity and proper socio-economic status of man (Bashir, 2002; Aliu and 

Adebayo, 2010) and plays a vital role in security, physical development and natural 

disaster mitigation in the community (UN-HABITAT, 2006a). To this end, access to 

adequate housing is one of the fundamental human rights entrenched in the constitution 

and policy documents in different countries across the world (Thiele, 2002) and thus, 

making the need for housing one of those that should be fulfilled by the state. 

Unfortunately, in most urban centers in sub-Saharan Africa, governments have not been 

able to discharge this obligation satisfactorily as access to decent and affordable housing 

has continued to elude many middle- and low-income earners in urban areas in this 

region (Tipple, 1994; UN-HABITAT, 2010; Basorun and Fadairo, 2012). For instance, in 

Nigeria, the period between October 1960 when she gained political independence from 

Britain and May 1999 when the current democratic experience commenced was devoted 

to the struggle for freedom from autocratic military rule. As Katsina (2011) and Olu-

Adeyemi (2012) rightly observed, the 29 years of military rule after political 

independence was characterized by massive decay of urban infrastructure, 

unemployment, crime, deprivation, poverty, corruption and stunted economic growth in 

Nigeria. Consequently, the resources that should have been invested in securing and 

sustaining the economic, social and cultural rights of the people; including the right to 

access to adequate housing were massively diverted to political struggle.   

In addition to the long period of military rule, studies have also established that 

among other factors, rapid urbanization, high cost of building materials, ineffective 

housing policies, (Adejumo, 2010), housing finance inadequacies (Ajanlekoko, 2001; 

Basorun and Fadairo, 2012) and corruption (Mba, 1992; Ayodele, 2010; Oloyede et al., 

2011) have marred smooth implementation of public housing programmes, and by 

extension contributed to exacerbating urban housing crisis in Nigeria (Awotona, 1987, 

Olotuah and Bobadoye, 2009). Therefore, the return of democratic rule in May 1999 was 

expected to usher in the era of good governance and improvement in the social welfare of 

most urban residents through proper implementation of social intervention programmes 

in the housing, health and educational sectors in Nigeria.  It was therefore not surprising 

that in April 2004, the government of President Olusegun Obasanjo initiated the 

Presidential Mandate Housing Scheme (PMHS) as the first national housing programme 

under the current democratic dispensation. Etim et al (2007) noted that this was a 

commendable effort of the government to embark on social housing programme in favour 

of the less privileged Nigerians after a long time of neglect. However, looking back eight 

years after the PMHS was initiated; it thus appears that much has not been achieved in 

the implementation of this scheme in urban areas in Nigeria. Although, there is a dearth 

of reliable data on the number of housing units constructed under the PMHS across this 

country, available statistics suggest that no State has yet achieved the minimum set target 

of 500 housing units in the scheme. Hence, contrary to all expectations, the goal of the 

PMHS has not been achieved despite the prevailing democratic atmosphere; and thus 

urban housing crisis has continued to escalate unabated in Nigeria. This is no doubt a 

striking paradox as democracy  is associated  with the delivery of the dividends of 

democracy, including safe guarding fundamental human rights  (Abdullahi, 2012), good 
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governance, effective and efficient use of resources and rapid economic growth 

(Dellapiane-Avellaneda, 2009; UNDP, 2007; Ude and Coker, 2012).  

  A reflection of the above calls to question certain issues that stand as 

challenges of effective public housing delivery system in urban areas in a democratic 

Nigeria. Therefore, the aim of this study was to investigate the challenges of public 

housing in a democratic Nigeria using the Presidential Mandate Housing Scheme as a 

case study. The study attempted to answer two main research questions; firstly, what are 

the possible explanations to the failure of the PMHS to achieve its goal? Secondly, why 

has public housing continued to lag behind in urban areas in a democratic Nigeria? In 

order to provide answer to these questions, the succeeding sections of this paper have 

been structured to provide an overview of relevant literature, explain the research 

methodology used, present and discuss study findings and make concluding remarks.   

2. Urban Housing Crisis and Public Housing Provision in Nigeria: an Overview 

 The recent statistics released by the United Nations Population Funds (UNPF) in 

2012 shows that Nigeria with a population figure of about 160 million people is the  most 

populous country in Africa; contributing about 3.6 percent of the worldôs total population 

of about 7 billion people. Although she is the sixth largest producer of crude oil in the 

world, the World Bank (2010) classified Nigeria as a low-middle income country with a 

gross national income (GNI) of US$175.6 billion. Politically, before independence in 

1960, Nigeria operated a regional structure of government, but it currently operates a 

federal system of government with a three-tier of government structure consisting federal, 

state and local government. There are presently 36 States and 774 local government areas 

in Nigeria with Abuja as the administrative capital.  

Nigeriaôs experience in public housing provision has witnessed significant 

changes over the last fifty years as documented by several authors (Onibokun, 1985; 

Awotona, 1990; Ikejiofor; 1999; Omole, 2001; Mustapha, 2002; Ademiluyi, 2010). It is 

however interesting to note that over 90 percent of the housing stock in Nigeria can be 

traced to the ingenuity of her people (UN-HABITAT, 2006b), who despite the constraints 

of low income, high cost of building materials and economic hardship have struggled to 

put roof over their heads. On the part of the government, a number of policies and 

programmes have been underway to facilitate access by Nigerians to decent housing. 

Although, this appears to be in line with the submission by Sykora (1999) that 

government can use housing as a development instrument to reduce unemployment, 

improve public health and productivity and mitigate the impact of market forces that tend 

to exclude the less-privileged people from enjoying the benefits of decent housing; Ogu 

and Ogbuozobe, (2001) and  Adejumo (2010) have observed that some of the public 

housing programmes in Nigeria have remained mere intentions while others were 

implemented haphazardly. As a result, most of the previous schemes have not contributed 

much to reducing exclusion, urban poverty, and improvement of public health in this 

country (Ikejiofor, 1999).  

 Balchin et al. (2000) argued that the different ways in which government 

intervenes in promoting access to adequate housing by citizens depend on the scale of 

need, operational welfare regime and housing policy systems in a country. In the context 

of Nigeria, government intervention in the housing sector which began in the colonial era 

has taken varying forms, including direct construction of housing units (Awotona, 1990; 

Ibem, 2011a), creation of institutional structures (Omole, 2001) and financial 
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mechanisms; restructuring of the finance framework (Ajanlekoko, 2001) and policy 

formulation (Aribigbola, 2008). A number of strategies and approaches, including direct 

construction of housing units, urban renewal and slum clearance, site and services and 

public-private-partnerships have also been adopted (Ali, 1996; Ademiluyi, 2010; Ibem, 

2011b; Aribigbola and Ayeniyo, 2012). Despite all these, it is observed that quantitative 

and qualitative inadequacies, housing affordability challenges and homelessness have 

remained common features in urban areas in Nigeria (Ajanlekoko, 2002; UN-HABITAT, 

2006b; Olotuah and Bobadoye, 2009). In fact, public housing in this country has been 

associated with low productivity (Akinmoladun and Oluwoye, 2007), poor quality and 

expensive housing units (Mba, 1992). Consequently, most low-income people have been 

denied access to decent housing at affordable cost (Awotona, 1987; Bana, 1991; Olotuah 

and Bobadoye, 2009) leading to the proliferation of urban slums and shanties, which 

constitute serious threat to sustainable urban growth and development in Nigeria. 

It has been established in the literature that a number of factors have precluded 

full realization of government housing policies and programmes in Nigeria in the past 

few decades.  Indeed there is a substantial agreement in the literature that rapid 

urbanization, the absence of proper monitoring and evaluation of public housing policies 

and programmes (Awotona, 1990; Federal Republic of Nigeria, 1991; Akinmoladun and 

Oluwoye, 2007), the lack of easy access to land and high cost of building materials and 

other housing inputs (Federal Republic of Nigeria, 1991; UN-HABITAT, 2006b), low 

capacity of public housing agencies (Ibem and Solanke, 2011); high incidence of 

corruption (Mba, 1992; Ayodele et al., 2011; Oloyede et al., 2011); politicisation and 

poor implementation of housing programmes (Ali, 1996; Ademiluyi 2010; Ibem et al., 

2011) and adoption of unrealistically high housing standards (UN-HABITAT, 2006b) are 

responsible for the high rate of failure of public housing programmes and current urban 

housing crisis in Nigeria. Ndubueze (2009) was of the view that in the face of increasing 

urban population, the real challenge is how to ensure adequate supply and access to land, 

housing finance, infrastructure, and building materials within a framework that 

guarantees the supply of decent housing at costs affordable to all households. The 

implication of this is that government in Nigeria is faced with two key challenges. First, 

is how to improve the quality of housing in existing urban slums and squatter settlements; 

and secondly, ways and means to assists those with critical housing need to gain access to 

urban land and housing.  

From the foregoing, it is obvious that rapid urbanization, bureaucracy, political 

upheavals and gross economic mismanagement at all levels of government are at the root 

of urban housing crisis in Nigeria. Under the current democratic dispensation, a number 

of steps have been taken by the government to address these problems. Chief among them 

include the formulation and adoption of the New National Housing and Urban 

Development Policy (NNHUDP) in 2002; and restructuring of the housing finance sub-

sector to include secondary mortgage institutions. It is important to mention that the 

NNHUDP which seeks to address the inadequacies of previous policies and ensures that 

Nigerians have access to decent and sanitary housing through private sector-led initiatives 

(Aribigbola, 2008) is instrumental for the adoption of Public-Private-Partnerships (PPPs) 

in public housing delivery in Nigeria. Another step taken was to encourage the use of 

local building materials in the provision of mass housing. It was in pursuant to this 

objective that the then president - Chief Olusegun Obasanjo in April 2004 mandated three 

key agencies in the housing sector, namely, Association of Housing Corporations, 
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(AHCN), Nigerian Building and Road Research Institute (NBRRI) and the Federal 

Mortgage Bank of Nigeria, (FMBN) to commence the construction of at least 500 

housing units in each State of the federation and in the Federal Capital Territory-Abuja 

using local building materials. This gave birth to the Presidential Mandate Housing 

Scheme, which was originally intended to provide at least 18,500 housing units across the 

country in its introductory stage before the end of 2006 (Etim et al., 2007).  

To achieve the target of this scheme, the AHCN, which is the umbrella 

organization of all State government-owned housing agencies in Nigeria, was expected to 

provide land in their respective States for the scheme and be directly involved in the 

actual construction of the housing units. The NBRRI, which is the foremost federal 

government-owned research institute established in 1978 to undertake integrated research 

and development in building and road construction was to provide relevant technology in 

the production of interlocking laterite bricks for walling and walkway paving stones for 

landscaping; while the FMBN- the apex mortgage institution in Nigeria, which currently 

manages the National Housing Fund (NHF) was to provide financial backing for the 

scheme. Therefore, the scheme was expected to contribute to sustainable urban housing 

development by circumventing most of the challenges associated with access to land, 

finance and building materials that hitherto contributed to the failure of previous public 

housing schemes in Nigerian cities. Although, there are no published works on the 

performance of this scheme; evidence around us today suggests that this scheme has 

performed below expectations. Hence, the current study is justified as it attempted at 

examining the key challenges surrounding the conception and implementation of the 

PMHS as a feedback to public sector managers and programme designers of the 

challenges confronting public housing under current democratic milieu in Nigeria; and to 

highlight the need for improved performance in the planning and implementation of 

public housing programmes in this country. 

3. Methods 

Data used in this paper were derived using qualitative research method. Primary 

data were obtained through a survey of public housing agencies in States within Southern 

Nigeria, and participant observation. Extensive review of literature and official records 

was used in sourcing secondary data. It would be of interest to know that Nigeria is 

divided into six geo-political zones, three in the North and three in the South. Since the 

current study is focused on States in the Southern part of Nigeria; Ogun, Rivers and Abia 

States, representing Southwest, South-south and Southeast geo-political zones, 

respectively, were chosen as the study area. Lagos was however added to this list by 

virtue of its strategic importance as the host State of the national headquarters of the 

AHCN and its peculiar housing situation in Nigeria. Table 1 shows the public housing 

institutions that participated in this study. These agencies were purposively selected 

because they were the agencies charged with the responsibility of implementing the 

PMHS.  

The field work involved the use of purposive sampling technique in selecting key 

informants from these institutions. We adopted this sampling technique because of its 

advantage in allowing the selection of informants to be narrowed down to specific 

group(s) of people who can provide the desired information on the subject investigated. 

The principal data gathering instrument used in extracting data from the respondents was 

the interview guide prepared by the researchers. To reduce variation and provide 
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flexibility in the interviews, the interview guide contained both structured and open-

ended questions related to the subject investigated. Before the interviews were conducted, 

visits were made to the selected agencies, and subsequently, telephone calls were put 

across to the officers to book convenient dates and time for the interviews. A total of 

seven officers of grade levels 14 and above drawn from each of the agencies listed in 

Table 1 were interviewed between December 2011 and June 2012. Some of the 

interviews were on one-on-one basis, while others were through telephone conversations.  

The officers were asked questions related to the key challenges associated with the 

implementation, and outcome of the PMHS in the study area. The interviews were 

recorded manually and electronically, with the former later transcribed in preparation for 

the analysis. 

Table 1: Government Agencies Selected for the Study 

                                          

Data from the interviews were complimented by the records of involvement of the 

second researcher in NBRRI when this housing scheme was initiated. The key type of 

analysis data were subjected to was content analysis. This involved coding and 

organizing of the information gathered from the interviews and secondary sources into 

common themes and ideas. This helped in identifying patterns and highlighting crucial 

issues expressed by the informants.  Result of the analysis is presented in the subsequent 

section of the paper.   

4. Study Findings 

4.1. Implementation of the Presidential Housing Mandate Scheme 

From the interviews, it was found that prior to the implementation of this scheme, 

the Chief Executive Officers of the three aforementioned agencies that were given the 

mandate to implement the scheme held series of high-level meetings. These meetings 

culminated in the setting up of a Technical Committee comprising representatives of 

these organizations, and the committee was charged with the responsibility of examining 

the mandate and making recommendations to the Chief Executives. This was followed by 

three separate workshops held in three strategic locations of Ota in Ogun State (South 

West), Kaduna in Kaduna State (North) and Umuahia in Abia State (South East). The 

main thrust of the workshops was to train the potential team leaders of the scheme in the 

production and use of the preferred local building materials. It was expected that the team 

leaders so trained would go back to their respective organizations and replicate the 

training for their team members. The workshops focused on two of the local construction 

materials, namely; the interlocking laterite bricks for walling and walkway paving stones 

Agencies  Locations 

Association of Housing Corporations of Nigeria (AHCN)  Lagos National Office 

Ogun State Housing Corporation (OSHC) Abeokuta 

Nigerian Building and Road Research, (NBRRI) Ota 

Federal Mortgage Bank of Nigeria (FMBN) Lagos  

Abia State Housing Corporation (ASHC) Umuahia 

Rivers State Housing & Property Development Authority 

(RSHPDA) Port Harcourt 

Lagos  State  Property Development Corporation, (LSPDC) Ikeja, Lagos 
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for landscaping, respectively. In addition to these workshops, the AHCN organized series 

of sensitization forums during which its members were further educated on the new 

technology and materials to be used in the scheme and the need to embrace them. It may 

be noted here that the proposed technology and materials were quite different from the 

conventional construction technology and materials currently used across Nigeria. 

On the number of housing units constructed at the time of the survey, available 

data from the national office of the AHCN in Lagos, show that none of the States in the 

study area has yet achieved the minimum set target of 500 housing units. However, at the 

national level, it was reported that States like Ekiti, Eboinyi, Ogun, Osun, Jigawa and 

Kwara implemented the PMHS with different degrees of result. In Ekiti State Southwest 

Nigeria for example, the first phase of the scheme comprising 250 housing units was 

completed and commissioned by the then President Obasanjo before leaving office on 

May 29, 2007. The second phase of another 250 units had commenced and was at 

different levels of completion at the time of the survey. In Ebonyi State Southeast 

Nigeria, construction of the 500 housing units had commenced but was at varying levels 

of completion. Ogun State Southwest Nigeria was also found to have completed 88 

housing units with a number of them occupied. The scheme in Ogun State is located at 

Kemta Extension Housing Estate Olokota-Abeokuta and 2-bedroom and 3-bedroom flats 

housing units were constructed and sold for N4 million and N4.5million, respectively. 

Figure 1 and Figure 2 show the floor plan and the pictorial view of a 3-bedroom unit in 

this housing scheme. 

      
Figure 1: Floor Plan of 3-Bedroom Housing unit in the PMHS, Abeokuta, Ogun 

State: Source: Ibem (2011a) 
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Figure 2: Pictorial view of the 3-bedroom houisng unit constructed in PHMS, 

Abeokuta, Ogun State   Source: Ibem (2011a) 

It can be deduced from the foregoing, that the setting up of a Technical 

Committee by the agencies to examine the mandate and make recommendations to the 

Chief Executive Officers was a step in the right direction in ensuring successful 

implementation of this scheme. However, findings of the study suggest that this is not all 

it takes to implement a nationwide programme of this nature. It thus appears that the 

agencies did not have a well articulated plan of action on the implementation strategies 

for this scheme. This assertion is based on a number of observations. In the first instance, 

we view the organization of the training workshops in only three locations as not proper 

and inadequate. Considering the fact that the scheme was a national housing programme, 

and given the geographical spread of Nigeria, one would have expected that the training 

workshops be held initially in the six geo-political zones and later in every State capital 

and Abuja to create enough awareness on the scheme. Secondly, given the number of 

stakeholders in the building construction industry, the sensitization forums should also 

have included tradesmen and artisans who will be directly involved in the new 

technology and materials at the building construction sites. Unfortunately, these were not 

done; and thus it is not surprising the result achieved in this scheme.  

4.2 Challenges of the PMHS  

 Looking at the rate of success in the implementation of the PMHS, as discussed 

in the preceding paragraph, it is obvious that there were a number of challenges in the 

conception and implementation of the scheme. In the context of this study and for the 

purpose of clarity, these challenges are classified into two groups: challenges related to 

the conception, and those related to the implementation of the scheme.  

4.2.1Challenges Related to the Conception of the PMHS 

  It is evident from our introduction section of this paper and discussions with the 

officers interviewed that the PMHS came into existence through a presidential directive 

and not as a well articulated housing programme. This suggests that this scheme was not 

well conceived. Consequently, the agencies in a bid to obey a presidential order hastily 

jump-started the scheme without adequate planning and preparations. Most worrisome is 

the fact that in the conception of the scheme, there was no clear definition of what 
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constituted ólocal building materialsô, and thus it was assumed that laterite bricks was the 

most appropriate local material; perhaps because it requires less cement compared with 

the sandcrete blocks, which is the conventional walling material used in Nigeria. Another 

aspect of ill-conception in the scheme was the assumption that the NBRRI was the only 

research and development outfit in the housing sector in Nigeria to warrant the kind of 

responsibility given to it under this scheme. On the contrary, there are several institutions 

engaged in research and development in the housing sector in Nigeria. In the light of the 

above, we argue that it would have been better if the NBRRI had been given the role of a 

co-ordinating agency or clearing warehouse for the local material content of the scheme. 

In such a capacity, NBRRI would have been able to collate information on available local 

building materials and technologies; and assess their viability and appropriateness for the 

scheme. This is in view of the fact that some materials, for instance, may be more suitable 

for use in certain parts of the country due to their availability, prevailing local weather 

condition and socio-cultural practices. These ambiguities, among others, surrounding the 

conception of the scheme may explain why there seems to have been unrealistic 

expectations from the three participating agencies, and the subsequent failure of the 

scheme to realise its goal. 

4.2.2 Challenges related to the Implementation of the Scheme 

(a) Pre-Commencement Activities 

 During the pre-commencement training workshops for the participating agencies, 

it was observed that only one machine was used for the training per location. This no 

doubt was grossly inadequate for the number of participants. It was also observed that the 

training duration was just few days, which was insufficient for participants to acquire 

enough skills and develop the level of confidence they needed to transfer the knowledge 

to their team members on returning to their stations. Indeed, the trainings appeared to be 

more like demonstration sessions, which had very low hands-on component. As a result, 

staff members of the organizations under AHCN were not adequately equipped 

technically and otherwise to manage the huge housing development envisaged in the 

scheme using a new technology and materials. One of the manifestations of this was that 

the housing units were designed without due regard to the peculiar demands of the 

technology. For example, the lack of consideration for the dimensions of the bricks meant 

that bricks had to be cut. Apart from the difficulties in cutting the bricks; it resulted to 

material wastage and exposure of cut surface to water, thereby impacting negatively on 

the quality and durability of the walling materials. This goes to suggest that adequate 

technical information was not given to those who were supposed to implement the 

scheme in the field before the programme took-off. 

(b)   Funding 

In support of previous studies, the dearth of funds was identified as one of the 

critical constraints to successful implementation of the scheme. With a capital base of 

only N2.5billion, the FMBN appears not to have the required capital base to support the 

scheme, given its other commitments as the apex mortgage institution in Nigeria. The 

study found out that as at the end of 2010, FMBN could only fund the construction of 500 

housing units in this scheme across the country. The interviewees noted that accessing 

funds from this apex mortgage bank was further constrained by stringent requirements 

which members of the AHCN were expected to meet. For instance, the FMBN insisted on 
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a óstanding orderô which would empower it to deduct loan repayments from the office of 

the Accountant General of the Federation for any State whose housing corporation 

defaulted in repayments. This implies a reduction in the monthly allocation to such State 

from the Federation account. It was for this reason many of the State governments who 

were supposed to stand as guarantors for their housing corporations were very 

uncomfortable with this condition and therefore reluctant and in some cases were 

unwilling to endorse the contract agreement. To worsen the funding situation, 

disbursement of funds by the FMBN was in phases. Going by the bureaucratic 

bottlenecks in the administration of housing finance by the FMBN, there were usually 

delays in the release of funds. Consequently, the implementation of the housing scheme 

by members of the AHCN was delayed and negatively affected by inflationary trends in 

this country. In some States where the scheme was implemented, this resulted in upward 

review of project costs leading to cost overrun and a hike in the cost at which completed 

housing units were sold to the interested members of the public. 

 In Ogun State for example, where a number of 88 housing units were completed, 

it was found that only 15 housing units were occupied at the time of the survey. This was 

because a key service such as water supply was yet to be provided in the housing estate. 

Although, work was in progress in the housing estates as more housing units were 

planned for construction, according the Director of Estate in the Ogun State Housing 

Corporation (OSHC), the agency had to slow down the pace of work on the scheme due 

to the challenge of accessing funding from the FMBN. It is noteworthy that the use of 

local materials was to make the houses affordable to low- and middle-income earners, but 

going by the cost of the  housing units constructed in this scheme  in Ogun State, which 

was between N4 million and N4.5million, it is clear that the scheme did not benefit low-

income people, who were the target population. As pointed out in the preceding 

paragraph, in addition to the funding challenge, other issues related to the administration 

of the scheme could have contributed to the cost of housing provided in this scheme as 

observed in Ogun State.    

(c) Building Materials and Technology 

Interestingly, the availability of land was not identified as having posed a 

challenge to the smooth implementation of this scheme. However, the inability of the 

NBRRI to deliver on its own aspect of the mandate was identified as one of the key 

challenges that prevented full implementation of the PMHS across the country. The study 

revealed that the promised technology that was to be provided by the NBRRI had 

apparently not gone through the full circle in the process of development prior to its 

deployment for use in the scheme. It was observed that during the workshops and 

trainings sessions at the NBRRIôs National Laboratory and Production Complex in Ota, 

Ogun State, the machines used were different from those developed by the Institute. This 

was really a source of concern to the participants on the ability of the NBRRI to fulfil its 

obligation. This apprehension eventually became real when members of the AHCN 

needed the machines to commence the production of the building materials, and they 

were not available. Consequently, the organizations had to wait for a long time, even after 

payments were made to the NBRRI. It was obvious that the NBRRI did not have funds to 

finance the production of the machines; hence, money paid to the Institute by members of 

AHCN was used to finance the production of the machines. On the other hand, members 

of the AHCN whose machines were delivered reported frustrations and delays in the 
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production of the building materials due to frequent breakdowns and recurrent need for 

repairs. Apart from these difficulties, there were also reported cases of dimensional 

variations in the walling material (laterite bricks), not only from different machines but 

also from the same machine. This led to some constraints in using the resulting bricks as 

the walling material; and thus slowed down the rate of construction work on the project 

sites.  

Specifically, the failure of the NBRRI to deliver the machines as was expected 

might be due to obvious reasons. Notably, the mandate setting up the Institute did not 

empower it to handle the level of responsibilities given to it in the PMHS. As a research 

and development organization, the NBRRI did not have the capacity to venture into 

commercial production of its research findings. This is because it lacks the financial, 

personnel and infrastructural capacity to produce brick making machines for the scheme. 

In fact, it was found out that the few machines produced were contracted out and 

fabricated by other organizations outside the Institute. In some cases, these organizations 

failed to deliver the machines due to inadequate funding and unrealistic delivery time 

frame given to them. 

Generally speaking, it is evident from findings of this study that government may 

have had a good intention for initiating this housing scheme, but the implementation did 

not record reasonable success due to avoidable lapses at the conception, planning and 

implementation stages. The PMHS failed at the conception and design stages as little or 

no feasibility studies were carried to examine whether or not the scheme was in line with 

the operational National Housing Policy- the NNHUDP of 2002 mentioned earlier. In fact 

the scheme was not in line with the goal of this policy, as private sector organizations 

were not officially recognised as part of the institutional framework for the 

implementation of the scheme. The inclusion of the private organizations as partners by 

the three agencies at the training workshops before the took-off of this scheme could have 

produced better result. At least, the private sector could have been involved in the 

fabrication of the bricks making machines, the actual production of bricks and provision 

of funds for the scheme, and perhaps injected its resources in boasting the performance of 

the public-sector agencies in actualising the goal of the scheme. Another aspect that 

contributed to the failure of the scheme was the lack of understanding of the capacity of 

the three agencies entrusted with responsibility of delivering the mandate to produce the 

designed result. As a result, the agencies went into the scheme unprepared in swift 

response to the directive of the then President. This goes to suggest that the lack of 

adequate organizational capacity contributed to the dismal performance of this scheme; 

and that this explains why public housing has continued to lag behind in Nigeria in most 

recent times. 

5. Conclusions 

This study examined the challenges of public housing in democratic Nigeria using 

the Presidential Mandate Housing Scheme as a case study. It is evident from this study 

that even in the democratic era a number of challenges militate against the smooth 

implementation of public housing schemes in Nigeria. These include poor conception and 

design of housing programmes, poor implementation strategies, funding difficulties and 

poor organizational capacity of public housing agencies.  

One of the lessons from this study is that political leaders, policy makers and 

managers in the public sector should know that social intervention programmes are not 
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political programmes that are based on mere proclamations and directives; but are rather 

based on proper conception and design based on reliable data on the prevailing situation. 

This call for proper conception and designing, as well as adequate planning of public 

housing projects programmes to take-off to avoid or minimise project failure. The study 

has also shown that for effective performance of public housing schemes in the 

democratic era, capacity building is required in public housing agencies in the areas of 

information management, manpower development and funding. This can be achieved 

through partnership with private sector organizations in these areas. Another lesson from 

this study is that only materials and technologies that have been perfected and tested 

should be used in executing a nationwide scheme that has the capacity to generate 

multiplier effect on the life of people and national economy. Lastly, in the spirit of 

democracy, which thrives on popular participation, it has become imperative that public 

housing programmes be conceived based on the inputs of all the stakeholders in both the 

public and private sectors to ensure better implementation and performance of such 

programmes in addressing current needs of the people. 
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Abstract 

This work presents depth-area stratification of groundwater quality within Lagos 

metropolis, Nigeria. The hydrochemical data were checked for validity via ionic balance 

to ensure an acceptable 5 % error limit.  Spatially, two major hydrogeochemical regimes, 

namely Na-Cl and Na-HCO3
-
 facies types were identified in the study area. Also, depth-

dependent geochemical facies transformation from Cl-SO4
2-

 type at shallow horizons, 

through Cl-SO4
2-

-HCO3
-
 at the lower horizons, and to HCO3

-
-Cl-SO4

2-
 at the deep 

horizons were observed. Results of the algebraic-graphical analysis of the observed 

salinity suggest an ancient water origin entrapped by marine sediments rather than recent 

salt water intrusion. The pH values indicate higher (5.3) acidity in the northern part as 

compared with the central (5.9) and the southern (6.0) regions of the study area. The 

major ionic concentrations viz: Ca
2+

, Mg
2+

, Na
+
, K

+
, SO4

2-
, HCO3

-
, and Cl

-
, generally fall 

below the W.H.O. suggested desirable limits. The SAR limits of between 3.08 and 14.0 

were observed for the water samples in the area, and this suggests excellent to good water 

type for irrigation purposes. Regular routine chemical analysis is recommended to 

monitor possible ingress of salinity into the aquifers. 

KEYWORDS: Hydrochemistry; groundwater quality; hydrochemical regimes; statistical 

approach 
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Introduction  

The success of the global efforts in the development of groundwater resources 

potential depends largely on the ability to adequately protect this subterranean water from 

the increasing threat of subsurface pollution.  However, the compelling desires to reduce 

surface environmental pollution has caused some practitioners in the waste management 

fields to covet the subsurface environment as a waste disposal unit, thereby aggravating 

the potential for groundwater pollution. Hence, the interest on the geochemistry of 

groundwater is increasing as a result of a large number of groundwater pollution cases 

resulting from incidents like underground liquid waste storage, accidental contaminant of 

groundwater bodies by lethal substances, leakages from sanitary landfills, ponds and 

lagoons, as well as leaching of animal wastes, fertilizers and pesticides from agricultural 

soils (Adekunle, et. al., 2007; Olayinka and Alo, 2004; Ikem et. al., 2002).  

Generally, the results of the chemical analysis of a large number of samples 

usually yield a clumsy mass of data where quick visual comparison is difficult (Asiwaju-

Bello and Oladeji, 2001). Easily comprehensible techniques of analyzing these data are 

the graphical methods. Examples of these are the spatial variational maps, bar charts, 

circular diagrams, and Stiff diagrams. Others include trilinear diagrams developed by 

Piper (1953), with similar design by Hill (1940), and the semi-logarithmic diagram 

developed by Scholler (1962). Consequently, it is apparent that the combination of the 

different types of graphical techniques will be useful in extracting obscured facts from 

water analytical results. 

Reports on geochemical characteristics of groundwater within some parts of the 

basement (Ako et al., 1990; Malomo et al., 1990; Gbadebo, 2012), as well as some 

sedimentary basins of Nigeria (Tijani and Uma, 1998; Ekwere and Ukpong, 1994; 

Akujieze et al., 2003), are available in the literature. However, within Lagos State, there 

have been few published works, with the exception of consultant reports which are not 

freely accessible.  Few authors, e,g, Longe et al., (1986), provided little details on the 

water quality in the areas within the framework of their hydrogeological study. However, 

the depth of sampling could not be related to the samples analyzed. Therefore, this paper 

intends to study water quality depth stratification by integrating statistical enquiry and 

graphical techniques so as to utilize the advantages of the individual methods in the 

analyses of the hydrochemical results obtained from the study area. The Piper and 

Schoeller graphical techniques are favoured in this work because of their ability to reflect 

differences or similarities among different water samples, and their limited space 

requirement. 

The study area 

Lagos State is located along the coastal region of south-western Nigeria, and 

bounded by longtitudes 300ô ï 415ô E and latitudes 615ô ï 645ô N (Figure 1). The area 

of investigation is generally low-lying with several points virtually at the sea level, and is 

therefore prone to flooding. Jones and Hockey (1964) recognized three distinct 

topographical forms which include the northern uplands, the Ewekoro depression and the 

low-lying marshy belt at the southern part. The area is drained by four major river 

systems, namely Ogun in the centre, Ona and Osun in the east, and the Yewa in the west. 

Two climatic seasons exist in the area. These are the dry season, spanning from 

November to March, and wet season, which extends from April to October, with an 

http://www.springerlink.com/content/?Author=Christopher+N.+Akujieze
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average annual rainfall of 1700 mm (Akintola, 1986). The rainfall serves as a major 

source of groundwater replenishment in the area. 

 
Figure 1: Description of the study area 

Geology and Hydrogeology 

The geological map of the study area is presented in Figure 2. The area forms the 

eastern part of the regional Dahomey basin, and extends from Accra in Ghana to Benin 

hinge line in Nigeria, where it is separated from the Niger Delta by the Okitipupa ridge. 

The basal portion of Dahomey basin consists essentially of sandstones and gravels devoid 

of fossils. This is overlain by marine shales, sandstones and limestones of Albian to 

Santonian ages. Generally, the geosequence of the Dahomey basin covers Pre-Cambrian 

to Recent. The Recent sediments occur as alluvial deposits along the major rivers and 

coastal belts. It consist essentially of unconsolidated coarse to poorly sorted sands, clay 

lenses and mud, with presence of pyritic fragments and traces of lignites in sediments 

within the area. 

The aquifers within this horizon are unconfined (Asiwaju-Bello and Oladeji, 

2001). The Coastal Plains Sands consist of poorly sorted clays with traces of lignites and 

pyritic fragments and thicknesses increasing from north to south. Kampsax and Sshwed 

(1977) subdivided the Coastal Plains Sands into the upper and lower portions separated 

by impermeable argillaceous materials. Details about the geology of the basin can be 

found in reports by Jones and Hockey (1964), Omatsola and Adegoke (1981), and Fayose 

(1970). 
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Figure 2: Geology of the study area 

Methodology 

This study utilizes geochemical results of groundwater samples obtained from the 

study area (see Figure 1). The analyses include the following physical parameters 

namely, the temperature, conductivity, pH, and colour. The major ionic concentrations 

included in the analyses are Ca
2+

, Mg
2+

, Na
+
, K

+
, SO4

2-
, HCO3

-
, Cl

-
, total Fe, Si, NO3

-
, 

and NH4
+
. The physical parameters which include temperature, conductivity, and the pH 

were measured on the field using mercury thermometer, HANNA pH meter, and Mettler-

Toledo EC/TDS meter, respectively. The cations and the anions were determined using 

Perkin-Elmer 305B model of atomic adsorption spectrophotometer and titration methods 

(PerkinElmer, 1996), respectively. The hydrochemical data were checked for validity via 

ionic balance and the data that fall outside the acceptable percentage error of 5 % (Freeze 

and Cherry, 1979) were discarded.  

The data were sorted out based on the area and depth stratification. The study area 

was subdivided into the northern, the central and the southern parts. The geographical 

areas that constitute the northern part in this study are Ikeja, Ipaja, Shasha, Ilupeju, 

Ikorodu, Itoikin, Eredo, and Epe. The central part of the study area is occupied by Igando, 

Oshodi, Mushin, Isolo, Shomolu, Badore, Lakowe, and Bariga. Also, the southern part 

consist of Festac, Ijanikin, Apapa, Ojoo, Amuwo, Lekki, Kirikiri, Akodo, Victoria Island, 

Ikoyi and Badagry. The depth stratification range used for each of the area based on the 

available data on the depths of completed boreholes are <100 m, 100 ï 200 m, and > 300 

m, and these hereafter are referred to as the first, second and third horizons, respectively. 

The statistical parameters used for the descriptions of the hydrochemical data 

include the mean, measure of central tendencies, degree of dispersions and correlation. 

These helped to reduce the mass of data to a smaller representative collection that 
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adequately summarizes the entire set of data, measure consistencies and aid in its 

comprehension. The water samples were classified in terms of the water types, based on 

the concept of hydrochemical facies, and correlated using integrated graphical techniques 

developed by Piper (1953) and Schoeller (1962). Possible mixtures of water were tested 

by observations within the three fields of the trilinear diagrams, and by the application of 

the graphical-algebraic criteria suggested by Piper (1953). Comparisons were made 

between the ionic ratios from various water sources in order to establish the origin of 

anomalous chemical concentrations. Finally, the suitability of the waters for irrigation 

purposes was tested using Sodium Adsorption Ratio (SAR) formula proposed by the US 

Salinity Laboratory (1954). 

Results and discussions 

The arithmetic mean, range of values, standard deviations and coefficient of 

variations for the specific electrical conductivity (SEC), temperature, pH, colour, total 

dissolved solids (TDS) and the major ionic concentrations of the samples obtained from 

the northern, central and the southern parts of the study area are presented in Tables 1 ï 3, 

respectively. The tables indicate important similarities and differences between the 

various depth horizons. In all the horizons within the study area, the values of coefficient 

of variations are considered to be low, and therefore suggest a high degree of 

consistencies in the hydrochemical data obtained from the study area. Also, in all the 

horizons, the hydrochemical data indicate a good correlation between the SEC and TDS, 

with the average ratio of the latter to the former being 0.6. The concentration of other 

ions in the samples correlated favourably well with the observed trends of the TDS and 

SEC. The highest values of the TDS are observed at the central area, probably due to 

more intense anthropogenic activities. The temperature shows an increase with depth and 

also increases from the north towards the south. The pH value is highest in the north and 

decreases towards the south. The relatively high pH in the north is perhaps due to the 

presence of pyritic fragments and traces of lignites in sediments within the area. The 

colour indicator measured on the Hazen unit increases towards the south which suggest 

increasing turbidity. 
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Table 1:  Analytical results of depth stratification of water quality for the northern 

area 

Parameter 

Northern Sub area 

First Horizon Second Horizon Third Horizon 

 
Yn ς 
Y1 

 ̀ n ˋ
1
  

Yn ς 
Y1 

 ̀ n ˋ
1
  

Yn ς 
Y1 

 ̀ n ˋ
1
 

Conductivity (µS/cm) 150 0 0 1 0 51 53 20 5 0.4 360 156 78 2 0.4 

¢ŜƳǇŜǊŀǘǳǊŜ όꜛ/ύ - - - - - 29 2.4 0.8 5 0 30 22 10 3 0.2 

pH 5.5 0 0 1 0 5.3 0.9 0.4 5 0.1 6.1 0.7 1.3 2 0.2 

Colour 1 0 0 1 0 1 1 0.6 5 0.6 7 10 5 2 0.7 

TDS (mgL
-1
) 101 0 0 1 0 34 44 16 5 0.5 249 339 142 3 0.6 

Ca2+ (mgL
-1
) 14 0 0 1 0 5.1 4.9 1.7 5 0.3 31 58 24 3 0.8 

Mg2+ (mgL
-1
) 1.2 0 0 1 0 0.4 0.3 0.1 4 0.3 4.5 8.3 3.4 3 0.8 

Na+ (mgL
-1
) 11 0 0 1 0 5.1 6.3 2.1 5 0.4 44 53 22 3 0.5 

K+ (mgL
-1
) 3.8 0 0 1 0 1.3 4 1.5 5 1.2 15 23 9.8 3 0.6 

Total Fe (mgL
-1
) - - - - - 0.2 0.5 0.2 3 1 3.2 3.4 1.6 3 0.5 

Si (mgL
-1
) 8 0 0 1 0 8 17 6.9 4 0.9 21 35 15 3 0.7 

Cl
-
 (mgL

-1
) 22 0 0 1 0 8.8 14 4.7 5 0.5 15 11 4.5 3 0.3 

HCO3
-
 (mgL

-1
) 9.6 0 0 1 0 8.1 12 4 5 0.5 183 255 111 3 0.6 

SO4
2-
 (mgL

-1
) 5 0 0 1 0 2.3 0.5 0.3 5 0.1 3 2 1 2 0.3 

NO3
-
 (mgL

-1
) 33 0 0 1 0 11 13 5.2 4 0.5 5.6 7.7 3.2 3 0.6 

NH4
+
 (mgL

-1
) 0.5 0 0 1 0 0.5 0.1 0.1 4 0.2 1.6 2.6 1.1 3 0.7 
: Arithmetic mean; Yn ï Y1: Data Range; ů: Standard deviation; n: Number of data; ů

1
: 

Coefficient of deviation. 
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Table 2:  Analytical results of depth stratification of water quality for the central 

area 

Parameter 

Central Sub area 

First Horizon Second Horizon Third Horizon 

 Yn ς Y1  ̀ n ˋ1  Yn ς Y1  ̀ n ˋ1  Yn ς Y1  ̀ n ˋ1 

Conductivity (µS/cm) 318 502 146 7 0.5 60 7.8 5.3 2 0.1 199 0 0 1 0 

¢ŜƳǇŜǊŀǘǳǊŜ όꜛ/ύ 29 2 0.6 7 0 30 0 0 1 0 31 0 0 1 0 

pH 5.9 2.7 0.9 7 0.2 5.9 0.2 0.1 2 0 6.7 0 0 1 0 

Colour 2 3 1 5 0.5 2 0 0 1 0 1 0 0 1 0 

TDS (mgL
-1
) 210 372 125 6 0.4 45 0 0 1 0 135 0 0 1 0 

Ca2+ (mgL
-1
) 23 39 13 7 0.6 3.7 0.9 0.5 2 0.1 17 0 0 1 0 

Mg2+ (mgL
-1
) 2.4 4.4 1.4 7 0.6 0.2 0 0 1 0 - - - - - 

Na+ (mgL
-1
) 50 85 29 7 0.6 6.8 3.4 1.7 2 0.3 32 0 0 1 0 

K+ (mgL
-1
) 8.1 16 5 7 0.6 1.9 1.2 0.6 2 0.3 4.9 0 0 1 0 

Total Fe (mgL
-1
) 0.6 2.2 0.8 5 1.3 4.4 2.4 1.2 2 0.3 3.5 0 0 1 0 

Si (mgL
-1
) - - - - - - - - - - - - - - - 

Cl
-
 (mgL

-1
) 65 13 45 7 0.7 19 0 0 1 0 13 0 0 1 0 

HCO3
-
 (mgL

-1
) 24 51 17 7 0.7 19 7.1 3.5 2 0.2 109 0 0 1 0 

SO4
2-
 (mgL

-1
) 8 0 0 1 0 3 2 1 2 0.3 2 0 0 1 0 

NO3
-
 (mgL

-1
) 63 125 38 7 0.6 18 0 0 1 0 8.8 0 0 1 0 

NH4
+
 (mgL

-1
) 3.4 9.7 3.8 5 1.1 - - - - - - - - - - 

Table 3:  Analytical results of depth stratification of water quality for the southern 

area 

Parameter 

Southern Sub area 

First Horizon Second Horizon Third Horizon 

 Yn ς Y1  ̀ n ˋ1  Yn ς Y1  ̀ n ˋ1  Yn ς Y1  ̀ n ˋ1 

Conductivity (µS/cm) 226 223 96 3 0.4 127 172 67 4 0.5 90 134 48 11 0.5 

¢ŜƳǇŜǊŀǘǳǊŜ όꜛ/ύ 30 0.8 0.3 3 0 31 1.5 0.6 4 0 33 5.1 1.9 4 0.1 

pH 6.5 1 0.5 3 0.1 6 1.4 0.5 4 0.1 6.1 1.3 0.5 6 0.1 

Colour 7 13 4.8 4 0.7 6 21 7.3 6 1.2 2 7 1.8 11 0,9 

TDS (mgL
-1
) 166 158 66 4 0.4 65 63 20 6 0.3 54 77 28 11 0.5 

Ca2+ (mgL
-1
) 29 39 15 4 0.6 6.3 8.1 3.5 6 0.6 5.3 10 2.9 11 0.5 

Mg2+ (mgL
-1
) 1.2 1.3 0.5 4 0.4 0.9 2.1 0.7 6 0.8 0.6 1.5 0.4 8 0.7 

Na+ (mgL
-1
) 29 41 1.6 4 0.6 12 13 4.4 6 0.4 15 27 8.3 11 0.6 

K+ (mgL
-1
) 6.8 16 5.8 4 0.9 2.9 4 1.7 6 0.6 2.7 6.3 1.9 10 0.7 

Total Fe (mgL
-1
) 1.5 1.5 0.7 3 0.5 12 37 12 6 1 3.7 9.3 2.8 11 0.8 

Si (mgL
-1
) 8.3 4.5 2.3 2 0.3 12 12 4.4 4 0.4 7.7 9.8 3.5 4 1.5 

Cl
-
 (mgL

-1
) 22 28 10 4 0.5 12 21 7.6 6 0.7 11 23 7 10 0.6 

HCO3
-
 (mgL

-1
) 73 147 57 4 0.8 36 41 14 6 0.4 33 64 21 11 0.7 

SO4
2-
 (mgL

-1
) 13 18 7.7 4 0.8 2.3 3 0.9 6 0.4 2.4 3.5 0.8 11 0.3 

NO3
-
 (mgL

-1
) 18 20 9.4 3 0.5 12 11 4.5 5 0.4 10 7.4 3 9 0.3 

NH4
+
 (mgL

-1
) 1.5 2.9 1.2 4 0.8 1.1 1 0.4 4 0.4 0.8 0.5 0.2 4 0.3 
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Within the third horizons in the north and central areas, HCO3
-
 is the dominant 

anion, followed by Cl
-
 ions. The average ratio of the latter to the former within these 

horizons is approximately 10. The Cl
-
 and NO3

-
ions dominate the first horizons of the 

north and the central parts. The relative concentrations of the alkaline and alkali earth 

metals within the horizons are similar in these areas. The patterns of the chemical 

characteristics of the water samples from all the horizons as shown by the Schoellerôs 

semi-logarithmic diagrams are presented in Figure 3. Generally, in all the areas and the 

horizons, the pH values of 5.3 - 6.7 obtained indicate slight acidity when compared with 

the WHO (2011) recommended guideline of 6.5 ï 9.2. However, the pH values observed 

in this study agrees with the work of Edet, et. al., 2011, where it was observed that most 

groundwater samples in Nigeria have pH values of between 4.86 and 7.05. The average 

values obtained for TDS (34 ï 305 mgL
-1

), Mg
2+

 (0.2 ï 4.5 mgL
-1

), Na
+
 (5.1 ï 50 mgL

-1
), 

Cl
-
 (8.8 ï 65 mgL

-1
) and SO4

2-
 (2.0 ï 13 mgL

-1
) fall below the recommended highest 

desirable limits of 500, 30, 100, 200, and 200 mgL
-1

, respectively. 

Also, Si, HCO3
-
, Ca

2+
, and NO3

-
 ions fall largely below the W.H.O. (2011) 

recommended limits. The average total iron concentration within the study area is 

generally high. In the south, high iron concentration was observed in all the three 

horizons with average values of 1.5, 12, and 3.7 mgL
-1

, in the first, second and third 

horizons, respectively. These iron concentrations exceed the WHO (2011) maximum 

permissible level of 1.0 mgL
-1

. The suitability of the waters for irrigation purpose is 

dependent on the types of plant, soil and the climate. The replacement of Ca and Mg ions 

by sodium ions which could cause reduction in the soil permeability and hardening of the 

soils is measured by the SAR formula (US Salinity Laboratory, 1954), given as: 

ὛὃὙ 
 

        (1) 

The SAR values have been computed for the waters in all the horizons of the 

study area and the results are presented in Table 4, and the range of the SAR values is 

3.08 ï 14.00. According to the classification presented by Etu-Efeotor (1981), all the 

water samples in the study area are described as óExcellent to Goodô, and therefore are 

suitable for irrigation purposes. 

On the Piperôs trilinear diagram (Figure 4), the water samples are categorized 

based on the classification proposed by Piper (1953). In the northern area, samples from 

the second horizon plotted at sub-area 4 of the diamond-shaped field, and this suggests 

that the strong acids exceed the weak acids.  

Table 4: Values obtained for the SAR 

Horizon 
SAR Values Water Class (after 

Etu-Efeotor, 1981) North Central South 

First 3.98 14 7.8 Excellent - Good 

Second 3.08 4.87 6.06 Excellent 

Third 10.46 11.04 8.5 Excellent - Good 
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Figure 3: Scholler semi-logarithmic diagram 

 

The relatively high pH value earlier observed in this horizon agrees with this 

deduction. The third horizon in the north falls into the sub-area 3 of the diamond field, 

and this suggests the prevalence of weak acids as compared to strong acids. The first and 

the second horizons in the central part fall within the sub-area 7 of the field, and this 

suggests primary salinity where the chemical properties of the waters are dominated by 

the alkalis and strong acids, typifying the oceanic waters and brine. 

In order to demonstrate conclusively that certain water is a quantitative mixture of 

two other waters, Piper (1953) suggested that the apparent mixture must plot on a straight 

line between the plotting of its two inferred components in each of the three fields of the 

trilinear diagram. In addition, the following equations should also be satisfied: 

 

ὥὦϳ  ὠὉ ὠὉϳ    (2) 

ὠ ὠϳ  ὦὉ ὥὉϳ    (3) 

Ὁ  ὉὉ ὥ ὦ ὥὉ ὦὉϳ  (4) 

ὠ ὦὉ ὥὉ ὦὉϳ   (5) 

ὠ ὥὉ ὥὉ ὦὉϳ   (6) 

 

where 
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a, b: distances measured on the diamond field of the Piperôs diagram 

ὉȟὉȟὉ : concentrations in the samples a and b, and mixture m, respectively. 

ὠȟὠ: Proportionate volume of samples a and b in the mixture m. 

 

Therefore, with reference to Figure 4, the samples which show a degree of 

alignment with the plotting of the inferred components of rain water and sea water 

concentrations are the samples from the first and second horizons in the central parts. The 

compliance of these samples with equations 2 ï 6 was further tested and the results 

indicate a percentage difference of 50.5 and 25, respectively, between the empirically 

determined and computed concentrations. This suggests that the salinity of the two 

samples earlier observed is not due to the sea water intrusion. Furthermore, Table 5 

presents the ionic ratios of the major chemical parameters of the samples obtained from 

the central and southern areas, as well as similar ratios for the sea water constituents in 

the same area. Similarities exist in the values of the ionic ratios between the two sea 

water samples obtained from Akodo and Bar Beaches. However, there are large 

discrepancies between the set of the two sea water samples and those obtained from the 

horizons (Table 5). This further supports the deduction that the observed salinity is not 

due to sea water intrusions. 

The summary of the hydrofacies classification of the water samples obtained from 

the study area in all the horizons is presented in Table 6. With the exception of the third 

horizons in the north and central parts that are dominated by the HCO3
-
 facies type, all the 

remaining horizons within the study area are dominated by Cl
-
 facies type. In the north 

and the central parts, transformation of the water facies type from Cl
-
-SO4

2-
 type at the 

first horizon through Cl
-
-SO4

2-
-HCO3

-
 type at the second, and to HCO3

-
-Cl

-
-SO4

2-
 at the 

third horizon was observed. In the southern area, the observed water facies is Cl
-
- SO4

2-

HCO3
-
 in all the horizons. 

The chemical composition of dissolved salts can be used to characterize the origin 

of salinity in water samples. Shale consists essentially of clay minerals that have capacity 

for ionic exchange. Also, the high porous aquifers in the horizons where relatively high 

chloride values are observed are likely to be composed of an appreciable percentage of 

colloidal sizes particles which have the capability to exchange ion constituents that are 

adsorbed on the particle surfaces. Hence, it may be concluded that the major sources of 

these relatively high chloride values observed are the ionic exchange and dissolution of 

minerals within the strata. Other probable sources could be the presence of the remnants 

of marine water trapped through ancient transgression episodes, with subsequent 

chemical alteration by interaction with the aquifer materials and differential dilution 

caused by the infiltrating fresh water, though this is not substantiated in this study. 
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Figure 4: Trilinear Piper plot for the chemical characters of the water 

samples. 

Table 5: Calculated ionic ratio of some of the chemical parameters. 

Sample source ὶὔὥὑ ὶὔὥὅὰ 
ὶὔὥ ὑ

ὅὰ ὶ
Ὄὅὕ

ὅὰ 

First Horizon (Central) 6.15 0.77 0.89 0.37 

Second Horizon (Central) 3.58 0.35 0.45 0.95 

First Horizon (South) 4.21 1.29 1.6 3.29 

Second Horizon (South) 3.97 0.99 1.24 2.99 

Third Horizon (South) 5.4 1.3 1.54 2.9 

Akodo sea water 24.57 0.52 0.56 0.01 

Bar Beach sea water 32.12 0.55 0.57 0.01 

Table 6: Hydrochemical facies classification of waters with the horizons 

Horizon 
North Central South 

Anion Cation Total Anion Cation Total Anion Cation Total 

First Cl NDT* Cl-SO4 Cl Na-K Cl-SO4 NDT* Na-K Cl-SO4-HCO3 

Second Cl NDT* Cl-SO4-HCO3 Cl Na-K Cl-SO4-HCO3 NDT* Na-K Cl-SO4-HCO3 

Third HCO3 Na-K HCO3-Cl-SO4 HCO3 Na-K HCO3-Cl-SO4 Cl Na-K Cl-SO4-HCO3 

*: No dominant type 

Conclusion 

Two hydrochemical regimes are revealed by the analyses carried out in this study. 

The first regime is found within the three horizons in the south, as well as in the two 
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upper horizons in the north and the central parts. This regime is dominated by Na
+
-Cl

-
 

facies type, with relatively high iron concentrations. The second hydrochemical regime, 

dominated by Na
+
-HCO3

-
 facies type, is found within the third horizon of the north and 

central parts of the study area. The results of the analyses of the relatively high chloride 

values observed within the first hydrochemical regime support a non-sea water intrusion 

source but rather, believed to be due to ionic exchange, ionic precipitation and dissolution 

of the host geologic materials. Other probable sources that are not substantiated in this 

work could be the presence of water of ancient origin, trapped by marine sediments or 

concentrated by shale membrane. The spatial variation observed may be due to 

differential dilution by the infiltrating precipitates. The pH values indicate high acidity in 

the northern part, and this may be due to the presence of pyritic fragments in this sub-

area. However, within the central and the southern parts, the pH values fall within the 

WHO recommended maximum permissible limits. The SAR values of the waters in the 

study area vary between 3.08 and 14.0 and hence described as excellent to good for 

irrigation purposes.  

Arising from the above, it can be suggested that waters from the first 

hydrochemical regime require some amount of treatment to achieve wholesomeness, 

among which is aeration for the removal of iron. The waters within the second 

hydrochemical regime can be said to be of better quality. However, in order to ensure 

regular and continuous supply of wholesome waters for public uses, regular routing 

chemical analysis is recommended to monitor possible spread of contaminant into the 

aquifers. 
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Abstract:  

The paper examined the effects of global economic recession on both the foreign 

private capital inflows and growth of the Nigeriaôs economy. Data were sourced from the 

Statistical Bulletin published by the Central Bank of Nigeria and UNDP Human 

Development Reports published while cointegration and error correction mechanism 

(ECM) were employed in analyzing the data. Granger causality tests were also used in 

determining direction of causation between measures of global economic recession 

indicators, foreign private capital inflows, foreign reserves, trade openness and Nigeriaôs 

real GDP growth series. The paper found that global economic crisis portended a 

significant negative effect on the Nigerian economy. Indeed, global economic recession 

dampened the inflows of foreign private capital inflows into the country which in turn 

resulted in the poor growth of the economy.  The paper confirmed that Keynesô advocacy 

was still relevant in addressing the negative effect of global economic recession on the 

growth of the Nigeria economy indicating the effective use of fiscal stimulus to stimulate 

effective demand and reduction in income and corporate taxes. The paper, however, 

concluded that the present economic situation in the country permits the use of policy 

mixture of both monetary and fiscal measures to counter the effect of global economic 

downturn. 

Key words: global economic recession; foreign private capital; economic growth; 

granger causality; time series; fiscal stimulus. JEL Classification: C32, G21 
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I   Introduction:  

No country lives in autarky; countries interact with one another, as no country is 

an island or self-sufficient. Globalization; the integration of world economies, manifests 

in the greater movement of people, goods, capital and ideas, due to increased economic 

integration, which in turn is propelled by increased trade and investment. However, 

integration is multifaceted; it can be financial, trade, political, cultural and what have you. 

Indeed, it has to do with the sharing of goods, services, knowledge and cultures among 

people and countries. Today, improvement in technology and the dismantling of various 

barriers between countries have made the speed of these exchanges much faster. 

Globalization has consequently occasioned a global market built on an international 

financial system. The integration is expected to bring about accelerated development in 

all countries and also bridge the gap between the rich and poor countries. 

Evidence of development across the globe is, however, contrary to the 

expectation. Now, with globalization, ripples in the economy of any part of the world can 

easily spread to other parts. For instance, according to UNDP Human Development 

Report for 2011 reported in Table 1, most countries in Africa and Nigeria in particular 

belong to low human development, life expectancy and GNI index group. Table 1 clearly 

shows that development index in Nigeria is still far behind countries in other regions of 

the world; it ranked 156
th
 among 187 countries. While few countries in Africa appear to 

have developed their economies above average, many, including Nigeria, are still 

suffering from low expectancy rate, low calorie intake, poor housing, low and poor level 

of education, high level of corruption and low per capita GNI. 

The issue of whether or not the global village is in recession is not controversial. 

World output growth as reported in Table 2 fell from 3.8 per cent in 2007 to 2.2 per cent 

in 2008 and experienced a negative growth of ï 0.6 per cent in 2009 and 2.1 per cent in 

2010 marking the lowest rates so far since World War II. Despite wide-ranging policy 

actions, financial strains remain acute, pulling down the real global economy. The most 

affected countries facing the current economic depression are the advanced economies 

(including the USA where it all emancipated from) and the countries whose financial 

institutions heavily invested in buying debt bonds from the US financial system 

especially countries like the UK, Germany, Canada, Spain etc. The output growth records 

for Africa, Sub-Sahara Africa and emerging and developing economies from 2007 to 

2010, though not negative, followed the same trend with that of the global trend. 

Global output and trade plummeted from 2007 to 2009 as reported in Table 2 

which is an indication of global recession. The crisis ravaging the global economy is 

naturally a serious issue for concern to investors all over the world, hence the concern for 

countries, like Nigeria, facing poor and sluggish economic growth, high unemployment 

rate and high level of inflation. Some measures have been made already by the regulatory 

authorities to forestall the spill over of the crisis into the Nigerian economy, how 

effective are these measures in combating the negative effect of the global economic 

crisis in the country? The major issue for investigation is whether global economic 

recession affects the Nigerian economy and canvass for appropriate policy measures to be 

adopted to arrest the unwanted effect of the ugly scenario in the country. The paper fills 

these gaps. 

Given that economic recession is synonymous with slow growth, the paper argues 

that global economic downturn portends negative effect on the Nigeriaôs macroeconomic 



    

   

Scottish Journal of Arts , Social Sciences and Scientific Studies - ISSN 2047-1278 

        http://scottishjournal.co.uk 

 

55 

 

variables. The paper therefore determines the effects of the current global economic crisis 

on foreign capital inflows into the country and economic growth in the country. The 

remaining part of the paper is organized as follows: Section II overviews the meaning and 

provides the synopsis of the global economic downturn while section III focuses on the 

review of both the theoretical and empirical literature. Section IV presents the model 

specifications and methodology adopted. While section V focuses on the discussion of 

major findings, section VI concludes the study. 

II  Meaning and Synopsis of Global Economic Recession: 

Today, the world has created a lot of problems for itself and it is doubtful if the 

world could find just enough solutions to the myriad of problems it has created for itself. 

Why? This is simply because in a capitalist system, which the global world has now 

embraced and which Nigeria is also aspiring to build, productive resources are owned and 

controlled by private economic agents. Such an economy is therefore driven by the 

private sector. In such a system, it is assumed that scarce productive resources would be 

efficiently allocated through the interplay of market forces of demand and supply. The 

allocation and adjustment during period of distortions is assumed, therefore, to be 

automatically carried out by price mechanism (i.e., through the invisible hand). This view 

has, however, been refuted with the global economic recession experienced in recent 

times. 

a) Meaning of Global Recession: 

There is so much confusion about what scholars mean when they talk about a 

ñglobal recessionò.  Recession is seen as a period of general economic decline; 

specifically, a decline in GDP for two or more consecutive periods (quarters or years). 

Gross Domestic Product is the total market of all final goods and services produced in a 

country in a given year, which is equal to total consumer, investment and government 

spending, plus the value of exports, minus the value of imports {C + I + G + (X ï M)}. 

However, growth in GDP is what matters, and if there is negative growth for 2 

consecutive quarters, the economy enters recession. The developed countries; America, 

Britain, and other European countries and Japan are almost certainly already in recession 

according to the popular rule of thumb of two successive quarters of falling GDP. But is 

the recession in these countries really justified for the world as a whole? 

The IMF in World Economic Outlook (2008) predicted that world GDP growth 

would fall to 2.2% in 2009, based on purchasing-power parity (PPP) weights, from 5% in 

2007 and 3.7% in 2008. In the past, the IMF has said that global growth of less than 3% 

implied a world recession, so its latest forecasts would push the world over the edge. 

Some forecasts by private-sector firms are even gloomier, with several now predicting 

global GDP growth rates of no more than 1.5% in 2009.  

But why does the IMF think that a world economy growing by less than 3% a 

year is in recession? To many people, growth of 2.9%, say, sounds pretty robust. Surely a 

drop in output is required? The trouble is that there is no agreed definition of a global 

recession. The popular benchmark used in developed economiesðtwo successive 

quarters of declineðis not helpful when looking at the world as a whole, because many 

emerging economies do not report seasonally adjusted quarterly GDP figures. Also, 

downturns are rarely perfectly synchronized across countries, so even if most countries 

contract at some stage during a two-year period, global GDP growth may not turn 
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negative. Indeed, global GDP has never fallen in any year since the 1930s Depression. Its 

worst years since then were 1982 and 1991, with growth of 0.9% and 1.5% respectively 

(see left-hand chart of Fig. 1).  

It is only the developed world that faces severe recession (see right-hand chart of 

Fig. 1). The IMFôs revised figures now forecast that the advanced economies will shrink 

by 0.3% in 2009, which would be the first annual contraction since the war. The IMF has 

become markedly more bearish on emerging economies since October, revising its 

forecasts downward by an average of a percentage point. But emerging economies are 

still tipped to grow by around 5%. This is a sharp slowdown from recent growth of 7 ï 

8%, but still above their average growth rate over the past three decades and considerably 

higher than their typical growth in previous global downturns. 

When tracking such diverse economies, it does make much more sense to define a 

global recession not as an absolute fall in GDP, but as when growth falls significantly 

below its potential rate. This can cause anomalies, however. Using the IMFôs definition 

(i.e., growth below 3%), the world economy has been in recession for no fewer than 11 

out of the past 28 years. This sits oddly with the fact that America, the worldôs biggest 

economy, has been in recession for only 38 months during that time, according to the 

National Bureau of Economic Research (the countryôs official arbiter of recessions), 

which defines a recession as a decline in economic activity. It is confusing to have 

different definitions of recession in rich and poor economies. 

Before proclaiming global recession, it is also important to consider the extent to 

which a downturn has spread around the world. As stock markets and currencies have 

slumped in emerging economies and some governments have had to knock on the IMFôs 

door, it might appear as if these economies are being hit harder than rich countries. Even 

in China, growth seems to be slowing sharply, prompting the government to lift its quotas 

on bank lending at the start of this month. Yet most emerging economies are still widely 

expected to hold up much better than in previous global downturns. 

The repeated sequence of sustained decline in output followed a longer interval of 

rising output is classified as a business cycle. A sustained decline in real GDP for two or 

more consecutive period (usually quarter) is seen as recession and it is a short run 

phenomenon. The case of Nigeria can be examined from the real GDP trend shown in 

Fig.2. The Fig.2 clearly shows that there no evidence of recession in recent time going by 

the conventional definition of recession except in the first half of 1980s. The recession 

witnessed from 1980ï1985 then called for the implementation of the Structural 

Adjustment programme as the Nigerian economic experienced major distortions in 

macroeconomic variables. The Nigerian economy was therefore deregulated to allow for 

the of market forces of demand and supply to determine prices in all markets. The 

recession in the Nigeria economy (measured by the negative growth in real GDP) during 

this period could be attributed the global recession of that time. However, the question 

that readily comes to mind is to determine whether the recent global economic recession 

has any effect on the Nigerian economy. 

b) Synopsis of Global Economic Recession: 

So far, there had been three major economic crises in the history of the United 

States of America, which more or less, had spread to other countries. The earliest we can 

remember occurred in the 1830s. The global spread of the 1830s depression was largely 

restricted due to limited communication and globalization. However, that depression still 
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sneaked across the US borders to some European countries.  One hundred years later, in 

the 1930s, another economic crisis struck the USA. The 1930s economic crisis was 

regarded as the most vicious, and therefore referred to as the Great Depression. The 

1930s depression was more global in spread, partly because the world was more closely 

knit through advancements in communication technology.  In 2008, nearly another one 

hundred years, another economic crisis has hit the United States, which is fast spreading 

to other parts of the world, again, because the world has become, more than ever before, a 

'global village' as predicted by Marshall Mac Luhan. ñThe current economic crisis, more 

dramatically than ever before exposed the true nature of global interdependenceò, says 

British Prime Minister, Gordon Brown. 

The Developed or rich countries faced the effect of the global recession 

experienced in the 1930s mostly while for many developing or poorer countries the effect 

was still relatively mild. Many economists are now predicting the worst global recession 

since the 1930s. Indeed, as depicted in Fig. 1, global recession has also been reported for 

the 1970s, second half of 1980s, and also the second half the 2000s. Warnings of the 

future global economic recession continue unabated in the literature. Such grim warnings 

discourage spending by households and businesses, depressing output even more. 

This decline in the growth of world output reflects a weakening of the three major 

engines of growth of the global economy; US manufacturing sector faltered, Japanôs 

economy entered into another recession resulting from contraction of the economy with 

its ripple effect on the EU economies coupled with the September 11 attack on the World 

Trade centre in America. The simultaneous weakening of the three major engines of 

global output growth represents a distinguishing feature of the current global economic 

slowdown if one compares it with similar downturns in recent years. In 1998, for 

example, the decline in world output growth was caused mainly by the Asian economic 

crisis; and as the economies of USA as well as EU countries were continuing their strong 

growth, recovery of the Asian economies was easier. Similarly, when the US economy 

was in recession in the early 1990s, the EU countries and Japan were still growing. And 

so were the emerging economies of Asia. Thus, when certain parts of the world suffered 

declines in economic growth while others continued to grow, the former could ride out of 

the difficulties by utilizing the benefits of linkage with the latter. 

The current global crisis started as a ófinancial crisisô in US in August 2007 but 

now a óglobal economic crisisô. The crisis is unprecedented in severity of credit 

contraction (credit crunch and capital crunch). The roots are in banking rather than in 

securities market or foreign exchange and the crisis started in the U.S (due to certain 

laxities in the US financial system) which later spread to Europe, and has now become 

global. Even countries not affected by the financial crisis are now affected by ósecond-

round effectsô as the crisis now becomes óeconomicô. 

The financial crisis in US started with sub-prime mortgage crisis as households 

faced difficulties in making higher payments on adjustable mortgages. By the first quarter 

of 2008, there was widespread "credit contraction,ò as financial institutions in the US 

tightened their credit standards in light of deteriorating balance sheets. By the fourth 

quarter of 2008, increased delinquency rates affected not only sub-prime loans but also 

spilled over into consumer and other credits. The effect of this crisis is credit squeeze 

leading to reduction in lending to the real sector (supply side) and reduction in household 

demand (demand side). The wealth effect is the decrease in asset values such as stocks 
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and real estate leading to a loss of consumer confidence and a precipitous decline in 

consumption. These events translated into sharp decline in economic activities which 

resulted in massive job losses in most sectors of the economy the US economy. 

III  Review of the Theoretical and Empirical Literature: 

a) Theoretical Literature on the Causes of Economic Recession 

Economic depression can be explained from the Classical and Keynesian 

perspective. The Classical school attributes recurrent recessions to changes in the labour 

market and/or adverse aggregate supply shock. i.e., decrease in real aggregate output 

which might be as a result of an adverse supply shock and/or a change in the supply of 

labour. Simply put, causality runs from decline in real output to recession which leads to 

further decline in real output if not checked.  

 

Real Output            Recession            Aggregate Investment 

Given the Cobb-Douglas production function baKALY=  (where Y is aggregate 

output, L is the supply of labour input, K is the supply of capital input and A is the scale 

parameter), a drastic fall in labour supply and decline in investment (which is define as a 

change in capital stock) results in decline in aggregate supply which dovetailed into a 

recession as a final result. 

The Keynesians, on the other hand, attribute a recession to a slow wage and/or 

price response to a decline in aggregate demand. i.e., output decline where there is a 

decrease in aggregate spending and insufficient decline in prices in response to the lower 

spending level. Simply put, price rigidity during decline in aggregate demand is the cause 

of economic downturn. This negates the classical assumption of price flexibility in both 

direction and the validity of Sayôs law that ñsupply creates its own demandò. The 

implication of the Keynesian proposition is that the predictable outcome of a decline in 

aggregate demand is economic recession and thus, causality runs from decline in 

aggregate demand to recession. 

 

Aggregate Demand {C + I + G + (X ï M)}               Recession 

In Fig. 3, the initial aggregate demand (AD1) represent the amount of good and 

services that individuals, business and government plan to purchase at different price 

levels. The initial aggregate supply (AS1) represents potential output and therefore the 

economyôs ability to produce. The initial equilibrium is e1 with y1 and p1 clearing the 

market. Suppose a decline in spending shifts aggregate demand (AD1) downward to AD2 

which causes disequilibrium in the economy. With output remaining at y1, it is expected 

that price will fall from p1 to p2 to achieve equilibrium at e2. Lower price (p2) will cause 

output to fall to (y2). However, with price stickiness, retaining price at (p1), an economy 

enters a recession in short run when aggregate demand declines, but the response of price 

is insufficient to keep spending levels at their full employment level. 
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Fig 3: Economic Recession by the Keynesian 

 

From all indication, Keynesian and neo-Keynesian see recession as being caused 

by the failure of the market system in which price flexibility is assumed to restore 

equilibrium in case of distortions in the market. Hence, the call for government 

intervention through increased fiscal spending or stimulus (i.e., canvassing for mega-

deficit spending by governments). It is expected that this short-term increase in the public 

debt will retard the rise in unemployment, limit the impact and duration of the economic 

recession and in the long run lead to overall better economic performance, with limited 

effect on the ratio of public debt to GDP. Though advocates and opponents can offer 

differing views on the historical validity of Keynes and his counter-cyclical concepts of 

sovereign  intervention in the economy, there is no doubt that his theory is intellectually 

cogent and based on a serious analysis of economic problems, particularly in regards to 

the Great Depression of the 1930s and of our time. 

A recession normally takes place when consumers lose confidence in the growth 

of the economy and spend less. This leads to a decreased demand for goods and services, 

which in turn leads to a decrease in production, lay-offs and a sharp rise in 

unemployment. Investors spend less as they fear stocks values will fall and thus stock 

markets fall on negative sentiment. The economy and the stock market are closely 

related. The stock markets reflect the buoyancy of the economy. 

b) Empirical Literature on the Effect of Global Economic Recession 

The effect of global recession on any economy is usually being examined from 

different perspectives. The review of the literature is, however, focused on the growth 

effect it portends through foreign inflow of capital {either foreign private capital (FPC) or 

foreign direct investment (FDI)} on an economy. Macroeconomic studies generally 

suggest that FDI exerts a positive impact on economic growth. For example, 

Balasubramanyam et al. (1996) found that the effect of FDI on growth is more significant 

in the presence of trade openness, and Borensztein et al. (1998) argued that FDI is an 

important channel for the transfer of technology and contributes to economic growth 

when the country has a highly educated workforce. In turn, Alfaro et al. (2003) found that 

FDI was beneficial for economic growth when the country had sufficiently developed 

financial markets. However, Carkovic and Levine (2002) conducted a Generalized 

Method of Moments (GMM) panel analysis on pooled data from 72 countries in the 
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period 1960-1995 and found that FDI flows do not exert a positive impact on economic 

growth. 

Very few studies examined the growth effect of portfolio equity flows. Bekeart 

and Harvey (1998) found that portfolio equity inflows increase economic growth in 14 

out of 19 lower-income countries under study. Durham (2004) suggested that portfolio 

equity flows promote economic growth in countries with relatively large equity markets 

and limited corruption. Carkovic and Levine (2002), instead, found that portfolio inflows 

have no impact on economic growth. 

There is very little specific literature on the effects of debt flows on economic 

growth. This category of capital inflows is more often taken into account in recent studies 

investigating simultaneously the growth impact of different types of capital flows. For 

example, Reisen and Soto (2001) measured the independent growth effect of bond flows 

as well as FDI, portfolio equity flows, official flows and short-term and long-term bank 

lending on a sample of 44 developing countries around the world over the period 1986-

1997. Using GMM panel data analysis, they find that FDI and portfolio equity flows 

exerted a significant impact on growth, whereas bonds and official flows did not have any 

significant effect on growth. Furthermore, short- and long-term bank lending was found 

to negatively affect economic growth in the recipient country, except when local banks 

are sufficiently capitalized.  

Durham (2004) examined the impact on growth of bond foreign portfolio 

investment (BFPI) as well as total foreign portfolio investment (FPI) and other foreign 

investment (OFI), which includes cross-border bank lending, using a sample of 88 

countries from 1977 through 2000. Most of the results suggested that FPI, BFPI and OFI 

had no effect on economic growth. However, there was some evidence that OFI might 

have a negative impact on economic growth depending on the level of financial and legal 

development of the recipient country. 

On the other hand, Gheeraert and Mansour (2005) used a structural econometric 

model and found a significantly positive relationship between growth and various 

measures of capital flows (i.e. FDI, equity investment, debt investment and flows in 

financial derivatives). More recently, de Vita and Kyaw (2009), using a dynamic panel 

model on a large sample of 126 developing countries for the period 1985-2002, examine 

the impact of FDI and portfolio investment flows on the economic growth of low, lower 

middle and upper middle income countries. They found that only developing countries 

that have reached a minimum level of economic development and absorptive capacity are 

able to capture the growth-enhancing effects of both forms of investment inflows. 

Macias and Massa (2009) used a panel cointegration analysis to examine the long-

run relationship between economic growth and four different types of private capital 

inflows (cross-border bank lending, foreign direct investment (FDI), bonds flows and 

portfolio equity flows) on a sample of selected sub-Saharan African countries over the 

period 1980-2007. The results showed that FDI and cross-border bank lending exert a 

significant and positive impact on sub-Saharan Africaôs growth, whereas portfolio equity 

flows and bonds flows had no growth impact. The estimates suggested that a drop by 

10% in FDI inflows might lead to a 0.5% decrease of income per capita in sub-Saharan 

Africa, and a 10% decrease in cross-border bank lending might reduce growth by up to 

0.7%. The paper concluded that the global financial crisis was likely to have an important 
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effect on sub-Saharan Africaôs growth through the private capital inflows channel (half a 

percent of growth is worth around $5 billion in lost output). 

Kumo (2009) reviewed Keynesian business cycle theory and identifies the cause 

of economic crisis to blind investment and lack of demand. The paper also indicated that 

fundamentally, the 1939 Great Depression and current global economic recession are the 

inevitable outcomes of capitalist mode of production. It also demonstrated that the 

strategy of trying to develop public economy as well as increasing its influences and 

controls over investment and consumption was the only way to limit vicious expansion of 

capitalist mode of production and prevent future economic crises. 

Studies on Nigeria revealed that there is no consensus on the effect of global 

economic recession on the economy. For instance, Lynch (2009) declared Nigeria as one 

of the safest economies in the world. The author argued that the Nigeriaôs economy was 

highly insulated from the global financial crisis experienced in recent time. Many 

economic scholars and researchers were quick to challenge the finding. The critics opine 

that most Nigerian banks failed to disclose critical data for assessing their operations thus 

warned that Lynchôs finding should be taken with caution. 

Conde (2009) examined the background of the recession, including the conception 

of recession, as well as the causes of recession, and the Current crisis in the US. The 

paper then discussed the relationship between the US and Nigeria, and the role of oil 

industry of Nigeria in her economy. The author concluded the influence of the US 

recession to the oil industry of Nigeria. Some other authors claimed that global economic 

crisis will definitely affect Nigeria though the level of severity is not yet determined. The 

review of the exiting studies by authors and Central Bank of Nigeria (2009) indicates that 

global recession will have seven major effects on the Nigerian economy ranging from 

aggravation of the ongoing stock market crisis, dwindling petroleum prices, deficit 

national budget, reduction in development funds, reduction in absolute and net capital 

flows, lower growth and worsen poverty in the country. 

It was reported that foreign portfolio investors have withdrawn some US$15 

billion from our capital markets while lower fuel prices had led to a severe reduction in 

foreign exchange earnings. Due to lower oil revenue, it is expected that there will be less 

funds available for much-needed investment in infrastructures. All these effects portend 

slow growth of the economy which dovetailed into a slowdown in the fight against 

poverty. 

The controversy on the effect of global economic crisis on Nigeriaôs economic 

growth is not yet resolved. In order to empirically resolve the issue, the paper examine 

whether or no the global economic crisis has significant effect on the Nigeriaôs economic 

growth. Measures identified in the literature to effectively address the possible slowdown 

of the Nigerian economy include, the implementation of cost-cutting measures such as e-

governance by the Nigerian government, addressing the severe infrastructure constraints 

and supply-side issues, and effective anti-monopolies regime which put a halt to the 

symmetry of cartels that are feeding fat on the Nigerian economy and defrauding 

customers by charging exorbitantly for poor services and products. 

IV  Model Specifications and Analytical Techniques: 

The global recession affect countries through a variety of mechanisms, or 

channels, including a decline in global trade, a drop in foreign direct investment, falling 



    

   

Scottish Journal of Arts , Social Sciences and Scientific Studies - ISSN 2047-1278 

        http://scottishjournal.co.uk 

 

62 

 

external reserves, and possible cuts in foreign aid. These channels are largely connected 

to Nigeriaôs ñrealò economy, rather than its financial sector. It is therefore pertinent to 

examine the effects of these variables on the growth of the Nigerian economy. The 

examination of the effects of global recession on growth is preceded the determination of 

causal relationship between the series. The paper employs the standard Granger-causality 

test by examining whether past changes in one variable (say X) help to explain the current 

changes in another variable (say Y) over and above the explanation provided by past 

changes in variable Y.  If otherwise, then one concludes that X does not Granger-cause Y. 

To determine whether causality runs in the opposite direction, i.e., from Y to X, one repeats 

the test with Y and X interchanged (Granger, 1969; Folorunso, 2000).  Causal relationship 

models in a Granger causality sense are expressed as thus: 
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Y and X stand for the pair-wise series under consideration and k is the appropriate 

lag length to be determined by Akaike (1969)'s Final Prediction Error (FPE) criterion. If 

ä jb =0 and ä jg =0, then X does not Granger cause Y in equation (1) and Y does not 

Granger cause X in equation (2). This then implies that X and Y are assumed to be 

independent. The study performs pair-wise Granger causality tests between world GDP 

growth rate, foreign private capital inflows, trade openness, external reserves and 

economic growth series. 

If the causality tests confirm that world GDP growth rate (wgdp), trade openness 

(open), foreign private capital (fpc) and foreign reserves (res) series cause economic 

growth, the effects they portend on economic growth are then examined using the 

endogenous growth model. The model specification involves economic growth (rgdp) as 

the dependent variables while world GDP growth rate (wgdp), foreign private capital 

(fpc), foreign reserves (res) and trade openness (open) are the explanatory variables. In 

order to avoid omitting variables bias, macroeconomic variables such as gross fixed 

capital formation (gfcf), a proxy for domestic investment, inflation rate (inf), monetary 

variable (m2) and fiscal variable (gexp) are included into the model. Several attempts 

have also been made to incorporate different measures of uncertainty in growth equation 

(Servén, 2002). In order to avoid the problem of autocorrelation, only exchange rate 

uncertainty (uexr) is employed. When the measure of macroeconomic uncertainty is 

included, the basic aggregate foreign private capital inflows and economic growth model 

specifications considered in this paper thus become: 
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All series except for world real GDP growth rate (wgdp), inflation rate (inf), trade 

openness (open) and exchange rate uncertainty (uexr), are measured in natural 

logarithmic form. 

The study employed Error Correction Mechanism (ECM) econometric method to 

capture both the short and the long run effects of global economic downturn measures on 

economic growth and foreign investment. The time series properties of series were first 

examined using Augmented-Dickey Fuller (ADF) and Phillips-Perron (PP) unit root tests. 

These were then followed by testing for possible cointegration among the series using 

ADF test. Granger causality tests were also performed on pairs of global economic 

recession measure and economic growth, foreign private capital inflows, foreign reserves 

and trade openness; pairs of economic growth, foreign private capital inflows, foreign 

reserves and trade openness measures; pairs of foreign private capital inflows, foreign 

reserves and trade openness measures; and pair of foreign reserves and trade openness 

measures. Annual time series were employed in the estimation of the equation (3) and (4) 

and time series data were gathered mainly from Central Bank of Nigeriaôs Statistical 

Bulletin (2009) and IMF publication for various years. The sample period is from 1970 to 

2009. 

V Presentation and Discussion of Results: 

Except for world GDP (wgdp), inflation rate (inf), real interest rate (rir) and 

exchange rate uncertainty (uexr) indicators, the results in Table 3 clearly show that all 

macroeconomic variables are non-stationary; they are indeed I(1) series at 5 per cent level 

of significance using both the ADF and Phillips-Perron unit root tests. Log of real GDP 

(lrgdp), nominal GDP (lngdp), gross fixed capital formation (lgfcf), foreign private 

capital (lfpc), foreign reserves (lres), broad money (lm2), public expenditure (lgexp) and 

trade openness (open) indicators are I(1) series which implies that they need to be 

differenced once before they attain stationarity. The unit root test results were then 

applied in testing for causality and the estimations of growth and FDI models specified in 

equation (3) and (4) respectively. Evidence of long run relationships were also confirmed 

for equation (3) and (4). 

The Granger causality results reported in Table 4 reveal causality runs one 

direction from Nigeriaôs real GDP to foreign private capital inflows at 1 per cent level of 

significance while it runs to foreign reserves at 5 per cent level of significance. The 

opposite causation was not confirmed. Causality also runs from foreign private capital 

inflows to trade openness at 5 per cent level of significance with no evidence of reverse 

causality. However, causality runs from both directions from foreign reserves and trade 

openness which indicate a bi-directional causal relationship at 5 per cent level of 

significance. Also, foreign reserves Granger caused trade openness while world output 

growth rate and other variables failed to cause each other. 

The result of the estimated economic growth model is reported in Table 5. The 

result reveals a well-defined error correction term with a feedback effect of 0.85 of the 

previous yearôs disequilibrium from the long run elasticity of identified explanatory 

variables in the estimated economic growth model. The effect of the error correction is 

not only large but also has significant a-priori  negative sign. The result clearly supports 

the finding that the identified explanatory variables are indeed cointegrated with 

economic growth series. 
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The result also shows that the coefficient estimate for the catch-up term or the 

existing economic growth level, i.e., lagged real GDP (RGDP(-1)), is significantly 

positive at 5 per cent level of significance. The result implies that the immediate past 

level of economic growth portends positive effect on the current level of economic 

growth in Nigeria. This finding is in harmony with both theory and empirical evidence 

from most countries of the world. 

The cause-effect relationship revealed that the Nigerian economy is not insulated 

from global economic recession while the magnitude of the effect might be substantial 

given the degree of vulnerability of the Nigeria economy. The effect of global economic 

crisis is, however, of different dimensions. For instance, the results presented in Table 5 

reveals a significant negative influence of current world GDP growth at 1 per cent level 

of significance but positive lagged effect on Nigeriaôs economic growth at 5 per cent 

level of significance. 

Both current levels of foreign private capital (LFPC) and trade openness (OPEN) 

portend insignificant negative effect on economic growth in the country. The implication 

of the result is that global economic recession negatively affected inflows of foreign 

capital and degree of trade openness which in turns retards economic growth.  However, 

the current and lagged values of foreign reserves {(RES) and RES(-1)} show significant 

positive effect in the short run at 1 per cent and 10 per cent level of significant. 

The current level of domestic investment (GFCF) portends a significant positive 

effect while both the current levels of broad money supply (M2) and government 

expenditure (GEXP) portend insignificant negative effect of the Nigeriaô economy 

growth. The results further support the view that money has macroeconomic real effect 

while government expenditure is dominated by the recurrent expenditure which had been 

confirmed to have to positive effect on the economic growth in Nigeria. Inflation rate 

(INF) portends significant positive effect on economic growth at 1 per cent level of 

significance while its lagged value (INF(-1)) portends significant negative effect also at 1 

per cent level of significance. The coefficient of lagged value of the measure of 

macroeconomic uncertainty (UEXR(-1)) is negative as expected but not significant. 

The result of the estimated foreign private capital inflows model is reported in 

Table 6. The result also reveals a well-defined error correction term with a feedback 

effect of 0.86 of the previous yearôs disequilibrium from the long run elasticity of 

identified explanatory variables in the estimated foreign private capital inflows model. 

The effect of the error correction is not only large but also has significant a-priori  

negative sign. The result clearly supports the finding that the identified explanatory 

variables are indeed cointegrated with foreign private capital inflows series. 

The result also indicates that the coefficient estimate for the catch-up term or the 

existing FPC level, i.e., lagged foreign private capital (FPC(-1)), is insignificantly 

positive at 5 per cent level of significance. The cause-effect relationship revealed that the 

foreign private capital into the country is negatively influenced by the global economic 

recession (WGDP) but not significant at 5 per cent level of significance. The effect of 

real GDP of Nigeria on foreign capital inflow is significantly negative which indicate that 

the poor growth of the Nigerianôs economy has discouraged inflows of foreign private 

capital into the economy. The results presented in Table 6 reveals a significant negative 

influence of current real GDP at 10 per cent level of significance but insignificant 

negative lagged effect on Nigeriaôs foreign private capital inflows. 
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Trade openness (OPEN) bears a significant negative effect on foreign private 

capital inflows while the lagged value of foreign reserves (RES(-1)) bears significant 

positive effect at 5 per cent level of significance. The implication of the result is that 

foreign reserves determines the level of capital inflows into the country and when global 

economic recession raises its ugly head, it depletes foreign reserves which in turns 

discourage foreign private investors in flowing capital into the country. 

Both the current and lagged levels of domestic investment {GFCF and GFCF(-1)} 

portend significant positive effects at 1 per cent and 10 per cent respectively. The effect 

of money supply is mixed. While the current level of broad money supply (M2) bears 

significant positive effect, its lagged value portends a significant negative effect. Also, 

lagged value of government expenditure (GEXP) portends significant negative effect on 

foreign capital inflows into the country. Inflation rate (INF) portends significant positive 

effect at 10 per cent level of significance while effect of macroeconomic uncertainty is 

mixed. The coefficient of lagged value of the measure of macroeconomic uncertainty 

(UEXR(-1)) is significantly negative at 1 per cent level of significance while its current 

level (UEXR) portends significant positive effect at 5 per cent level of significance. 

VI  Conclusion: 

Many economic analysts have described the global economic crisis as imposing 

serious greatest threat to the world economy since the end of World War II. Most analysts 

view past global economic and financial turmoil been confined to some particular regions 

with little or no effect on other economies of the world. However, the effect of the current 

global economic crisis, as being experienced in America and Europe is far spreading to 

other regions of the globe. Indeed, if urgent remedy is not proffered to address the ugly 

scenario and restore confidence in the global economy, the whole world will face a deep 

and prolonged recession. 

Nigeria faces poor and uncertain macroeconomic situations both in the near and 

far future as a result of the global economic recession. In the country at moment, prices 

are unstable, financial market remained unorganized as banks are struggling while 

foreign private capital inflows dwindle. Low level of capital formation and dominance of 

oil sector continue to bedevil the country, calling for the need to adjust public expenditure 

and upcoming budget accordingly while the foreign reserves situation remains an enigma 

wrapped in a mystery for now. 

The appropriate policy measure to address the effect of global economic recession 

on Nigerian economy would be the adoption of the demand-side management measures 

by implementing an expansionary policy in order to stabilize the macro-economy. The 

paper suggests that the government through fiscal and monetary control measures can 

stabilize and promote long term economic prosperity in Nigeria. The paper therefore 

advocates for the expansion of government spending to stimulate consumption, reduce 

the interest rate and increase effective aggregate demand, in order to achieve long-term 

full employment, price stability and sustainable economic growth in the country. 

The paper concluded that a sustained economic recovery will not be possible until 

the whole financial sectorôs functionality is restored and credit markets are unclogged. 

Both monetary and fiscal policies need to become even more supportive of aggregate 

demand and sustain this stance over the foreseeable future, while developing strategies to 

ensure long-term fiscal sustainability. Macroeconomic environment has to stable and 

international cooperation is critical in designing and implementing these policies. 
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Appendix I:  

Table 1: Human Development Index (HDI) for Nigeria and Regions of the World 

(2011) 
Country HDI 

Value 

Life 

Expectancy 

at Birth 

(Years) 

Expected 

Years of 

Schooling 

(Years) 

GNI Per 

Capita 

(Constant 

2005 PPP$) 

Non- 

Income 

HDI 

Value 

VHHD (Very High Human 

Development) 

0.889 80.0 15.9 33,352 0.918 

HHD (High Human 

Development) 

0.741 73.1 13.6 11,579 0.769 

MHD (Medium Human 

Development) 

0.630 69.7 11.2   5,276 0.658 

LHD (Low Human 

Development) 

0.456 58.7   8.3   1,585 0.478 

Arab States 0.641 70.5 10.2   8,554 0.643 

East Asia and the Pacific 0.671 72.4 11.7   6,466 0.709 

Europe and the Central Asia 0.751 71.3 13.4 12,004 0.785 

Latin America and the 

Caribbean 

0.731 74.4 13.6 10,119 0.767 

South Asia 0.548 65.9   9.8   3,435 0.569 

Sub-Saharan Africa 0.463 54.4   9.2   1,966 0.467 

Least Developed Countries 0.439 59.1   8.3   1,327 0.467 

Small Island Developing States 0.640 69.6 10.8   5,200 0.675 

Nigeria 0.459 59.1   8.9   2,069 0.471 

World 0.682 69.8 11.3 10,082 0.683 

Source: UNDP Human Development Report (2011) 
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Table 2: Overview of the World Economic Output ((Percent change) 

 2007 2008 2009 2010 

World output growth based 

on market exchange rates 

3.8  2.2 -0.6  2.1 

World trade volume (goods 

and services) 

7.2  4.1 -2.8  3.2 

Advanced economies 2.7  1.0 -2.0  1.1 

United States 2.0  1.1 -1.6  1.6 

Euro area 2.6  1.0 -2.0  0.2 

Germany 2.5  1.3 -2.5  0.1 

France 2.2  0.8 -1.9  0.7 

Spain 3.7  1.2 -1.7 -0.1 

Japan 2.4 -0.3 -2.6  0.6 

United Kingdom 3.0  0.7 -2.8  0.2 

Canada 2.7  0.6 -1.2  1.6 

Other advanced economies 4.6  1.9 -2.4  2.2 

Newly industrialized Asian 

economies 

5.6  2.1 -3.9  3.1 

Emerging and developing 

economies 

8.3  6.3  3.3  5.0 

Africa 6.2  5.2  3.4  4.9 

Sub-Sahara 6.9  5.4  3.5  5.0 

Source: World Economic Outlook (2010) 

APPENDIX II:  

Fig.1: Global Economic Recession 
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Fig.2: Nigeriaôs Real GDP Trend (1960 ï 2009) 
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APPENDIX III:  

Table 3: Unit Root Test Results (1970-2009) 

 Level First Difference Order of 

Integration 

Series ADF PP ADF PP  

World GDP growth rate (wgdp) -3.7454
**

 3.0118
**

      =    = I(0) 

Log of Real GDP (lrgdp) -2.4668  -2.5861 -4.5172
**

 -5.7400
**

 I(1) 

Log of Nominal GDP (lngdp) -0.2063 -0.1901 -39209
**

 -5.3234
**

 I(1) 

Log Gross Fixed Capital Formation 

(lgfcf) 

-0.3093 -0.6341 -4.3555
**

 -4.7485
**

 I(1) 

Log of Foreign Private Capital (lfpc) -0.7993 -1.5619 -7.7917
**

 -9.2345
**

 I(1) 

Log of Forein Reserves (lres) -1.6521 -1.6190 -5.3146
**

 -6.5346
**

 I(1) 

Log of Broad Money (lm2) -0.1769 -0.4894 -3.8445
**

 -3.9753
**

 I(1) 

Log of Public Expenditure (lgexp) -0.6051 -0.5497 -5.4868
**

 -9.6400
**

 I(1) 

Trade/Nominal GDP (open) -1.8976 -2.7247 -5.4530
**

 -9.8961
**

 I(1) 

Inflation rate (inf) -3.7999
**

 -3.2632
**

     =    = I(0) 

Nominal Interest Rate (int) -1.6228 -2.0344 -8.2440
**

 -9.7489
**

 I(1) 

Naira/Dollar Exchange rate (exr)  0.6446  0.7566 -3.9089
**

 -5.4775
**

 I(1) 

Exchange rate uncertainty (uexr) -4.1511
**

 -6.0113
**

    =    = I(0) 

Real Interest Rate (rir) -3.8784
**

 -3.6381
**

     =     = I(0) 

5% Critical Values for the rejection 

of hypothesis of unit root 

-2.9399 -2.9378 -2.9422 2.9399  

Source: Estimates from E-View Econometric Package  
**

 significant at 5% 

level 

Table 4: Pairwise Granger Causality Tests (Sample 1970 to 2009) 
  Null Hypothesis: Obs F-Statistic Probability 

  WGDP does not Granger Cause LRGDP 39  0.00029  0.98648 

  LRGDP does not Granger Cause WGDP  0.79140  0.37958 

  LFPC does not Granger Cause LRGDP 39  0.08144  0.77699 

  LRGDP does not Granger Cause LFPC  11.3496  0.00181 

  OPEN does not Granger Cause LRGDP 39  0.52150  0.47487 

  LRGDP does not Granger Cause OPEN  1.71905  0.19812 

  LRES does not Granger Cause LRGDP 39  0.00264  0.95930 

  LRGDP does not Granger Cause LRES  6.39525  0.01597 

  LFPC does not Granger Cause WGDP 39  0.68236  0.41422 

  WGDP does not Granger Cause LFPC  0.00110  0.97372 

  OPEN does not Granger Cause WGDP 39  1.25222  0.27054 

  WGDP does not Granger Cause OPEN  0.54066  0.46692 

  LRES does not Granger Cause WGDP 39  1.70386  0.20006 

  WGDP does not Granger Cause LRES  0.18951  0.66593 

  OPEN does not Granger Cause LFPC 39  0.05894  0.80955 

  LFPC does not Granger Cause OPEN  3.96524  0.05408 

  LRES does not Granger Cause LFPC 39  5.83478  0.02091 

  LFPC does not Granger Cause LRES  4.01330  0.05271 

  LRES does not Granger Cause OPEN 39  2.96035  0.09392 

  OPEN does not Granger Cause LRES  0.02801  0.86802 
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Appendix IV:  

Table 5: Modeling Nigeriaôs Economic Growth 
Dependent Variable: D(LRGDP) 

Variable Coefficient Std. Error t-Statistic Prob.   

C -0.086613 0.255633 -0.338819 0.7380 

D(LRGDP(-1)) 0.596424 0.277150 2.151993 0.0426 

WGDP -0.109363 0.040436 -2.704559 0.0129 

WGDP(-1) 0.122778 0.054063 2.271032 0.0333 

D(LFPC) -0.069017 0.064170 -1.075537 0.2938 

D(OPEN) -0.269379 0.539840 -0.498998 0.6227 

D(LRES) 0.196214 0.071733 2.735358 0.0121 

D(LRES(-1)) 0.157419 0.088139 1.786042 0.0879 

D(LGFCF) 1.100171 0.276194 3.983328 0.0006 

D(LGFCF(-1)) -0.144432 0.239834 -0.602216 0.5532 

D(LM2) -0.567511 0.446982 -1.269651 0.2175 

D(LGEXP) -0.130842 0.100498 -1.301937 0.2064 

INF 0.013430 0.004537 2.960098 0.0072 

INF(-1) -0.011864 0.003848 -3.082927 0.0054 

UEXR -0.000215 0.000155 -1.384473 0.1801 

ECM1(-1) -0.851424 0.334738 -2.543549 0.0185 

R-squared 0.593014     Mean dependent var 0.132214 

Adjusted R-squared 0.315523     S.D. dependent var 0.348446 

S.E. of regression 0.288281     Akaike info criterion 0.645796 

Sum squared resid 1.828325     Schwarz criterion 1.335306 

Log likelihood 3.729870     F-statistic 2.137061 

Durbin-Watson stat 2.025957     Prob(F-statistic) 0.051407 

Table 6: Modeling Nigeriaôs Foreign Private Capital Inflows 
Dependent Variable: D(LFPC) 

Variable Coefficient Std. Error t-Statistic Prob.   

C -0.040425 0.360721 -0.112066 0.9118 

D(LFPC(-1)) 0.108681 0.174688 0.622144 0.5402 

WGDP -0.060005 0.063137 -0.950401 0.3522 

D(LRGDP) -0.473194 0.255614 -1.851203 0.0776 

D(LRGDP(-1)) -0.295746 0.283284 -1.043991 0.3078 

D(OPEN) -2.765046 1.047866 -2.638740 0.0150 

D(LRES(-1)) 0.350957 0.166548 2.107244 0.0467 

D(LGFCF) 1.991702 0.615284 3.237045 0.0038 

D(LGFCF(-1)) 0.716450 0.391306 1.830921 0.0807 

D(LM2) 1.558635 0.779329 1.999971 0.0580 

D(LM2(-1)) -2.683587 0.793199 -3.383246 0.0027 

D(LGEXP(-1)) -0.384672 0.177153 -2.171413 0.0410 

INF 0.010871 0.005909 1.839801 0.0793 

UEXR 0.000631 0.000254 2.488119 0.0209 

UEXR(-1) -0.001270 0.000231 -5.496056 0.0000 

ECM2(-1) -0.860105 0.262062 -3.282073 0.0034 

R-squared 0.834325     Mean dependent var 0.117977 

Adjusted R-squared 0.721365     S.D. dependent var 0.885290 

S.E. of regression 0.467308     Akaike info criterion 1.611905 

Sum squared resid 4.804290     Schwarz criterion 2.301415 

Log likelihood -14.62620     F-statistic 7.386028 

Durbin-Watson stat 2.110485     Prob(F-statistic) 0.000018 
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Abstract: 

The main purpose of the present study is to investigate the relationship between and job 

satisfaction (JS) and burnout of academician by a structural equation model (SEM). For 

this reason with the assistance of LISREL 8.54 was used to try to develop a model, and 

fitness of the model has been discussed considering goodness-fit measures. The other 

purpose of the study is to test for the factorial validity of the Maslach Burnout Inventory 

(MBI) and JS, for this purpose surveyed 312 university teaching staff. First, we 

determined the factors MBI and JS by means of the explanatory factor analysis (EFA), 

then utilizing confirmatory factor analyze (CFA) we showed the validity of those factor. 

Keywords: Job satisfaction, Burnout, University Teaching Staff, Structural Equation 

Model 
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Introduction  

If the beliefs and attitudes, regarding a specific subject, of the employees working 

for a particular corporation are foreknown, their behaviors could be also estimated and 

corrected. For example, if the beliefs and attitudes of the employees toward workplace 

arrangement, behaviors of managers and wage policy are already known, particular 

measures could be taken for operating the corporation at a better social environment and 

in more efficient manner. This enables company managers to develop a program that 

would be satisfactory to employees. An individual involved in a family, school, several 

associations and other organizations relating to business life will strive at satisfying 

his/her needs whether easily or hardly, depending upon availability or unavailability of 

such fields. A person, who has any means and tackles his/her needs, would be satisfied 

and become tranquil in psychological sense. Otherwise, specific adverse psychological 

cases called dissatisfaction and burnout may arise (Eren, 2001). 

In this study, an effort was made to examine the existence of a causal relationship 

between JS and burnout of academicians, by proposing a SEM. In this study, the 

statistical units are defined as assistant professors, executive lecturers, and researchers 

working for Eskiĸehir Osmangazi University (ESOGU) and Anadolu University (AU) 

during April-May 2007. Questionnaire was taken through website and 312 academicians 

who responded to the whole questionnaire constitute the sampling group. At the first 

stage of the study, the data obtained from 312 academicians was subjected to CFA with 

LISREL 8.54 to define the dimensions of MBI, and then EFA and CFA were done to 

examine the factor structure of JS inventory comprised of 37 items. Cronbachôs Alpha, 

Split-Half Method, Parallel Technique, and ANOVA were used to try to determine the 

reliability of inventories. Finally, A SEM was proposed for the relationship between JS 

and burnout, and the convenience of the model was tested fit considering goodness-of-fit 

measures. 

JS and Burnout 

JS is the sign of emotions developed by employees towards their physical and 

mental health as well as their work and institution for which they work. JS connotes the 

material benefits gained from work, the colleagues with whom you enjoy working and 

the happiness from doing work. Therefore, JS signifies the enjoyment or positive 

emotional state of an employee as a result of the evaluation of his/her own business life 

(Samadov, 2006). JS depends on two main components. The first component is an 

individualôs structure, emotions, thoughts and wishes as well as needs and their intensity, 

while the second component is the working conditions. This comprises the physical and 

mental conditions of the work as well as to what extent such conditions respond to an 

employeeôs expectations. JS will be as much as the magnitude of meeting those 

expectations. Such wishes and needs that remain unmet may cause mental stress and 

balance disorders as time passes, creating a burnout emotion and reducing productivity. 

Akman et. al. (2006) researched the factors affecting JS of university lecturers. Sampling 

group is a total of 488 lecturers from 24 universities in Turkey, who responded to a 

questionnaire sent through electronic mail. Chi-square analysis shows that some opinions 

of the academicians concerning JS have significant differences depending on their 

gender, seniority, and academic status.  Özyurt et. al. (2006) suggested that the physicians 

in Istanbul have a JS above average and a lower level in terms of burnout, according to 

the study on the level of JS and burnout performed on 598 physicians by applying the 
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MBI and Minnesota Satisfaction Questionnaire (MSQ). A strong, negative, and 

statistically significant relation was found between JS and burnout, and this finding has 

been assessed as an anticipated result. Ok (2002) examined the burnout level of bank 

employees in terms of JS, role conflict, role similarity and certain individual properties. 

999 persons were involved in the study, on a voluntary basis. MBI was used to gain the 

data, while in order to collect the data concerning independent variables MSI was carried 

out to determine JS of employees and ñrole conflict and role ambiguity questionnaireò to 

define role conflict and role ambiguity. According to the findings of the study, when 

trying to find out the effect of gender on the emotional burnout level of bank employees, 

the contribution of gender to satisfaction of emotional burnout level is significant if JS, 

role conflict and role ambiguity of those employees are kept under control. Koustelios 

and Tsigilis (2005) examined the multivariate relationship between job satisfaction and 

burnout, experienced by Greek physical education school-based teachers. The sample 

consisted of 175 physical education teachers, from primary and secondary education. The 

MBI and the Employee Satisfaction Inventory used to assess burnout and job satisfaction 

respectively. Canonical correlation analysis revealed a negative multivariate relationship 

between the two constructs (r =0.61). Canonical loadings indicate that job satisfaction is 

primarily affected by ójob itselfô followed by ósupervisionô and óworking conditionsô, 

whereas burnout is affected by ópersonal accomplishmentô and óemotional exhaustionô. 

Intrinsic aspects of job satisfaction seemed to correlate stronger to burnout than the 

extrinsic. Tsigilis et. al. (2006) was to examine perceived levels of burnout and job 

satisfaction of Greek early educators, across public and private sector. One hundred and 

seventy eight childhoodeducators participated in the study. Participants were 

administered the Employees Satisfaction Inventory and the emotional exhaustion 

subscale of the MBI. They found that early educators experienced moderate levels of 

emotional exhaustion. Public sector early educators were more satisfied from thejob itself 

and their immediate supervisor than their counterparts in the private sector. 

Method and Material  

Factor analysis is a statistical process used to investigate relationships among 

observed and latent variable sets. Two basic factor analyses are EFA and CFA. EFA, the 

researcher is not aware of the number of factors measured through the measurement tool. 

When attempting to obtain information on the nature of factors detected a priori, instead 

of examining a specific hypothesis, the researcher uses exploratory factor analysis. In 

case of examining a theory developed by the researcher to test a hypothesis, CFA is used 

(Sharma, 1996; Wlash and Betz, 1995; Yēlmaz and ¢elik, 2008). The linear structural 

relation (LISREL 8.54) analysis program was used for CFA, with the aim of examining 

the fit of the factor models carried out by the exploratory analysis. In determining the fit 

of the model, multi-fit measures are used. In this study, adjusted goodness-of-fit index 

(AGFI), goodness-of-fit index (GFI), normed fit index (NFI), nonnormed fit index 

(NNFI), root mean square error of approximation (RMSEA) and Standardized Root Mean 

Square Residual (RMR). Data were analyzed in two stages. Responses were assigned to 

two data sets and these two data sets were subjected to a two-stage factor analysis. The 

first data set (n1 = 145) was used to explore the underlying factor structure of the scale 

using EFA. The second data set (n2 = 167) was used to confirm the factorial structure 

derived from the EFA procedure using CFA. The research also used Bartlettôs Test of 

Sphericity (BTS) which test the hypothesis ócorrelation matrix = unit matrix. The 

rejection of the hypothesis shows that correlation between the variables is different from 
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1.0 and the factor analysis is appropriate for the variables (Hutcheson & Sofroniou, 

1999). Both the Bartlett test of sphericity and the KaiserïMeyerïOlkin measure of 

sampling adequacy indicated that there were sufficient inter-item correlations within the 

data for performing factor analysis. 

In the study, first, original 3-factor model of MBI was handled and the factor 

structure for Turkish academicians discussed by examining it with CFA. Then, uni-

dimensionalty of JS structure was studied with EFA and CFA. Finally, JS was defined as 

exogenous latent and burnout as endogenous latent variable and a SEM recommended in 

order describing the relationship between them. 

Measurement Tools 

Attitude scales are the foremost and most widely used method to measure the 

attitudes. Attitude scales are called those questionnaires that are designed for an 

individual to respond to a series of propositions prepared to unveil the interior of that 

individual. By this method, the response of individuals to a series of propositions relating 

to a particular subject is investigated. In these studies, such accepted scales as previously 

verified in terms of reliability and validity may be used; or, sometimes researchers may 

change such existing scales after verifying validity thereof for different occupational 

groups, and use these scales as changed. Sometimes those scales developed for different 

countries, cultures and occupational groups may not be verified on every country, or a 

difference may occur in the size of a scale (or in the number of propositions). JS attitude 

items used in the study were created using the scale developed by Spector (1985), the 

MSQ (Minnesota Satisfaction Questionnaire ) and the study of Akman et. al. (2006), 

while the burnout items using the MBI. Factor structures of the scales were reexamined. As 

a result of the analyses some propositions were not even analyzed. This questionnaire 

contains attitude items concerning relations with management, award, and opportunity for 

promotion, and loyalty to company as well as attitude items belonging to the MBI. 

Academiciansô responses to attitude items were measured on a 5-point Likert-type scale. 

Sample 

The universe of this study includes the researchers, executive lecturers, and 

assistant professors working for Eskiĸehir Osmangazi University and Anadolu University 

during the academic year of 2006-2007. The study sample is 312 academicians, who have 

worked for the said universities during the same period and completed the questionnaire 

through website. 167 academicians from Eskiĸehir Osmangazi University (58 Women, 

109 Men; 110 Researchers, 25 Executive Lecturer, 32 Assistant Professors) and 145 

academicians from Anadolu University (58 Women, 75 Men; 85 Researchers, 32 

Executive Lecturers, 28 Assistant Professors) filled-in the questionnaire. 

Data Analysis 

 EFA and CFA for Burnout Measurement Model 

MBI developed by Maslach and Jackson (1981 and 1986) was used to determine 

the burnout of academic staff. Inventory burnout comprised of a total of 22 items is 

considered in three sub-dimensions: Emotional Exhaustion (EE), Depersonalization (DP), 

and Personal Accomplishment (PA). Subscale EE describes feeling of emotionally 

overextended and exhausted by oneôs work. This subscale includes 9 items relating to 

fatigue, boredom, and decrease of emotional energy. Depersonalization has 6 items and 
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refers to a set of callous and sensitive behaviors displayed by an individual toward his/her 

clients. Subscale PA refers to feelings of qualification and accomplishment and includes 

8 items. Some authors have investigated about three-dimensionality of burnout inventory 

since EE and DP dimensions have higher correlation with each other and suggested that it 

would be more appropriate to express this inventory with two dimensions (Cordes and 

Dougherty, 1993; Boles et. al., 2000). Lee and Ashforth (1996) found a correlation of 

0.64 between EE and DP. These authors claimed that the said two factors are laid on a 

single factor. Byrne (1991) investigated the validity of factor structure in MBI with CFA 

over primary education 163, secondary education 162, and university lecturers. When 

investigating the three-factor structure, he expressed that 4 items should be cancelled. In 

the study, the burnout inventory comprised of 22 items was reduced to 12 items by the 

help of reliability and EFA results. Then, fit was investigated using three-factor model 

CFA. From Figure 1, the correlation is 0.86 between EE and DP, -0.39 between EE and 

PA, while 0.54 between DP and PA. As understood from the correlation values, the 

correlation between EE and DP factors is too high. This indicates that these two factors 

may be handled in one single factor, indeed.  

 

Figure. 1. CFA Results of MBI CFA 

 

When the items concerning such factors are investigated, it may be claimed that 

all of them has a negative meaning and are comprised of similar items. According to 

interpretation of the correlation coefficients calculated as a result of the analysis: DP will 

increase as EE increases (or vice-versa), PA will decrease as EE increases, while PA will 

decrease as DP increases. These results are consistent with those seen in the literature. 

At a later stage EFA and then CFA were performed in order to find out whether 

MBI could be explained in two factors (by combining EE and DP). EFA was 

implemented for 145 data obtained from Anadolu University. As a result of the analysis 

was reached two factors with eigenvalue 4.68 and 2.67 and explained variance 38.97(%) 

and 22.27(%), respectively. For the two factors, Emotional Exhaustion Exertion (EEE): 

s27 mch3 (0.83); s26mch2 (0.80); s28mch4 (0.79); s32mch8 (0.77); s31mch7 (0.71); 

s33mch9 (0.70); s25mch1 (0.70); s34mch10 (0.69), and PA: s37mch13 (0.84); s38mch14 

(0.77); s36mch12 (0.75); s39mch15 (0.72). KMO was found 0.88 and Bartlett Test Chi-
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Square=1853.98, p=0.000. As a result of EFA, it was suggested that the two factors 

explains 61% of the total variance and their factor loads vary between 0,69 and 0,84. If 

these findings are also verified with CFA results, it would be possible to express that the 

two-factor burnout model is more appropriate. CFA verification of two-dimension case 

found by EFA was done using 167 data obtained from Eskiĸehir Osmangazi University. 

As understood from the Figure 2, the correlation between two factors is -0.48. Detection 

of a negative relation between two factors is reasonable as PA items have positive while 

EEE items, combination of EE and DP, have negative meaning. 

Figure 2. CFA Results of Two-Factor Burnout Model 

 

Multi -fit measures calculated for compliance of two-factor model were found as: 

RMSEA=0.09; NFI=0.93; CFI=0.94; RMR=0.07; GFI= 0.87. According to these 

measures the fit of the model is within reasonable limits. Reliability analysis of the 

burnout inventory comprised of 12 attitude items suggested the following results: 1. 

Cronbach Alpha=0.88; 2. Split-Half Method,  Ŭ1=0.90 (6 items) ; Ŭ2=0.70 (6 items); 

correlation=0.58; 3. Guttman Split-Half Method, Reliability Coefficient=0.70; 4. Parallel 

Technique, Chi-Square=521.02 (df=151), p=0.000; 5. Tukeyôs Test for Additivity 

F=0.213 (df=11;1), p=0.645; 6. ANOVA, F=10.13; (df=166;11), p=0.000.  

Development of Structural Equation Model 

This stage, a SEM was suggested to test the hypotheses indicated herein-below. 

The suggested model is given in Figure 3. In order to test the relations as set out the 

model in Figure 3 the following hypotheses may be developed: H1: EEE will decrease as 

JS of academicians increases; H2: PA will increase as JS of academicians increases; H3: 

EEE will decrease as PA of academicians increases.  
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Figure. 3. Model Suggested for the Relationship between JS and Burnout 

 

Figure. 4. Results of SEM suggested for defining the relationship between JS and 

burnout for academicians 

 

The results of a SEM suggested for defining the relationship between JS and 

burnout of the academicians are given in Figure.4. Fit measure of the model found with 

LISREL 8.54 program were calculated as RMSE=0.09; NFI=0.89; CFI=0.91; 

RMR=0.08; GFI=0.80. According to examination of fit measure the suggested SEM is 

understood to remain within the acceptable limits. The factor loads for JS indicate that the 

attitude items ñ43. I believe that the bond between employees and management is strongò 

and ñ50. There is a mutual sense of trust between individuals and unitsò have the highest 

factor loads (0.81 and 0.80, respectively). R
2
 values of these attitude items are 0.66 and 

0.64, respectively. Such attitude items, which have effects on development of JS factor, 

were determined as ñ20. I find the company I work for an ideal workplaceò, ñ42. Our 

managers become integrated with us and strive at solving our problemsò, and ñ51. There 

is a permanent exchange of views among managers and their staffò. When these attitude 

items are examined, it may be expressed that the words ñbondò, ñtrustò, ñintegrationò, 

ñexchange of viewsò, and ñmanagersò should be underlined. According to review of the 

factor loads of EEE dimension, the loads are found to be 0.64-0.78. The factor load of 

those items ñ32. Iôm worried that this work sears me emotionallyò, ñ28. I feel myself 

disappointed because of my workò, and ñ27. I feel myself exhausted because of my 

workò is 0.78. The highest factor load for PA is (0.80) with ñ38. I easily create a 

comfortable working environment together with individuals working for our 
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organizationò. Please find below the structural equations gained as a result of the 

analysis. 

 EEE =  - 0.27*PE  ï  0.35JS ; R² = 0.31  

                (t=-3.33)  (t=-4.49) 

        PE =  0.61*JS   R² = 0.37 

                (t=8.04) 

Test statistics calculated for the test of hypothesis H1 was found as -4.49. 

Absolute value of this being higher than 2 indicates the coefficient is statistically 

significant. This result means the hypothesis H1 is verified. The regression coefficient 

between JS and EEE was expected to be -0.35. This coefficientôs being negative makes 

academicians think that EEE will decrease as JS increases. t value calculated for the test 

of hypothesis H3 was found as -3.33. The regression coefficient was expected to be -0.27. 

This coefficient has also negative meaning and H3 was verified. Test statistics calculated 

for the test of hypothesis ñPA will increase as JS increasesò was 8.04. The estimated 

coefficient was 0.61, which has a positive meaning. In brief, a one-point decrease of JS 

will result in 0.35-point increase of EEE, one-point increase of PA will result in 0.27-

point decrease of EEE, while one-point increase of JS will cause 0.61-point increase of 

PA. 

Conclusion  

According to the results of SEM, the need for the managers to make certain 

arrangements for raising JS of academicians has arisen. The reason is JSôs affecting PA in 

a positive way and the decrease of EEE by reasons of the increase of PA. From these 

relationships, if it is desired to increase PA and decrease EEE, it is required to implement 

those decisions on raising JS of the academicians. Therefore, the major factors affecting 

JS should be determined and it would be vital to take corrective decisions with respect 

thereto. 

The hypothesis suggesting that there is no significant difference between the 

burnout averages of the academicians in terms of gender was tested with ANOVA to 

reach the values F=4.17 (df=1;300), p=0.04. This result indicates that the burnout 

averages in terms of gender are different, with the average higher for men. A study was 

done in two universities to find out whether their burnout value is same, and the values 

found were F=0.14 (df=1;300), p=0.71. This result claimed that the burnout averages of 

these two universities were similar. The difference between the burnout averages in terms 

of academic position was found significant, with F=6.02 (df=2;300), p=0.002. The 

burnout level of assistant professors was higher than that of other two positions. The 

highest value for EEE was 40, while the lowest value 8. The highest averages relating to 

the expressions contained in EEE are those numbered 31, 28 and 27, respectively.  

Beckstead (2002) investigated the burnout level of 151 nurses working in Florida, 

with CFA and using MBI. The author determined a 0.65-point correlation between 

emotional exhaustion and depersonalization, -0.16-point correlation between emotional 

exhaustion and personal achievement, and -0.25-point correlation between 
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depersonalization and personal achievement. In the study performed by Proctor and 

Steadman (2003) 63 psychologists constituted the sampling group to find out the effects 

of burnout and job satisfaction. In the study, a 28-point Likert-type scale was used to 

collect data. According to the findings achieved at the end of the study, it was found that 

gender, age or experience has no effect on JS and burnout and that those who have higher 

JS experience lower level of exhaustion. Sarē (2004) investigated the factors affecting JS 

and burnout of 295 private school teachers. He determined that, particularly, gender and 

work experience factors are significant. In a study on the employees working for a library 

in Greece, Tsigilis et.al. (2004) examined the relationship between burnout and job 

satisfaction. A questionnaire was applied to 135 academic librarians to find out burnout 

and JS levels. Interrelated two-factor model was assumed and supported. The authors 

determined a higher negative correlation (-0.75) between two structures, through SEM. 

Chiang Ku Fan and  Chen-Liang Cheng (2007) analyzed with MBI the burnout levels of 

those employees working in the life-insurance sector in Taiwan, and determined that 

gender and working hours are important factors. 

In later studies, especially the factor structure of JS scale should be reexamined 

with new items. The model mentioned in this study is initially and of suggestion level, so 

it is considered that new factors should be added to improve it. 
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Abstract 

In this study, vascular flora of Karaköy (Bilecik-Turkey) and its environs were 

investigated between 1996 and 2012. Our study area comprises Karaköy (Bilecik-Turkey) 

and 17 villages (Fig. 1). It is located at the junction point of A2, A3, B2 and B3 squares 

according to the grid system adopted in the Flora of Turkey and Aegean Islands. The 

flora of study area consisted of 546 taxa including 544 species, 1 subspecies and 1 variety 

belonging to 345 genera of 80 families. Among these, 46 taxa (2 taxa VU, 5 taxa NT, 3 

taxa CD and 36 taxa LC) are endemic to Turkey and the ratio of endemism is 8.42 %. 

Distribution of taxa according to their floristic region reveals that the Mediterranean 

elements are the most abundant with 16.85 % (92 taxa). Ratio of Euro-Siberian elements 

is 14.28 % (78 taxa) and this is followed by Irano-Turanian elements with 8.06 % (44 

taxa). The rest 322 taxa (60.81 %) are elements of one or more floristic regions or their 

floristic regions are unknown. The largest family in study area is Asteraceae which 

contains 61 taxa (11.17 %). Second largest is Fabaceae includes 47 taxa (8.06 %) and 

third is Lamiaceae includes 43 taxa (7.87 %). 

Keywords: Bilecik, Biodiversity, Endemism, Flora, Karaköy, Turkey 
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Introduction  

Turkey has considerable topographical, climatical and ecological diversity 

because of the effects of different events which occurred in geological formation process 

(Akman, 1990). Also, Turkey is located at intersection of the Euro-Siberian, 

Mediterranean and Irano-Turanian floristic regions and so act as a bridge between Asia 

and Europe continents. From all reasons above, Turkey has very high biological diversity 

(about 12.000 taxa) in comparison with neighboring countries (Davis, 1965; Erik and 

Tarēkahya, 2004). 

The first studies on flora of Turkey were started with botanical excursions of 

Tournefort in 1702 (Erik and Tarēkahya, 2004). Afterwards, many native and foreign 

researchers have studied on flora of Turkey until today. First notable study between these 

studies is Boissierôs Flora Orientalis. But undoubtedly that the most important and 

detailed study between these is Flora of Turkey and Aegean Islands which performed by 

P.H. Davis et al. Although Flora of Turkey and Aegean Islands and other studies have 

contributed significantly to the flora of Turkey, detailed floristic structure of provinces 

and grids havenôt been identified yet (Davis, 1965-1985; Davis et al., 1988; Güner et al., 

2000; Ocak and Tokur, 2000; Türe and Tokur, 2000). 

The study area comprises Karaköy (Bilecik) and 17 villages (Fig. 1). It is located 

at the junction point of A2, A3, B2 and B3 squares according to the grid system adopted 

in the Flora of Turkey and Aegean Islands. The area at the latitudes of 39° 54'- 40° 06' N 

and the longitudes of 29° 56' - 30° 04' E. Altitude of area is ranging from 400 to 1200 m 

and surface is 500 km
2
. 

Major soil groups of the study area are composed of brown forest soil, colluvial 

soil, red-brown soil, alluvial soil and non calcareous brown soil. The most widespread is 

the brown forest soil type. Major rock structures are limestone (Bilecik Toprak Su 

Envanteri, 1983). 

Climatic features of study area have been evaluated according to the obtained data 

from Bilecik, Boz¿y¿k, Pazaryeri and Sºĵ¿t meteorological stations. The average 

temperature of Bilecik is 12.3°C, Bozüy¿k is 10.4ÁC, Pazaryeri is 11.2ÁC and Sºĵ¿t is 

11.4°C. Annual precipitation of Bilecik is 436.6 mm, Bozüyük is 484.5 mm, Pazaryeri is 

436.5 mm and Sºĵ¿t is 472.7 mm. When all the climatic data is evaluated according to 

the Emberger method, climate type of study area is determined as semi arid 

Mediterranean type. The precipitation regime belongs to the East Mediterranean (Akman, 

1990; Türe and Tokur, 2000; Meteoroloji Gn. Md., 1998). 

There have been no other specific studies related to the flora of Karaköy (Bilecik) 

and its environs. The aim of this study was to determine the floristic characteristics of 

Karaköy (Bilecik) and its environs. We hope that, this study will make contribution to the 

all related researches and plant diversity of Turkey. 
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Figure 1. Geographic map of the study area. 

Material and Methods 

This study based on 1723 plant specimens, which were collected from 20 

localities in Karaköy (Bilecik) and its environs between 1996 and 2012. The majority of 

the specimens were identified with the help of the Flora of Turkey and the East Aegean 

Islands (Davis, 1965-1988; Güner et al., 2000). Some doubtful identifications were 

checked in Flora Europaea (Tutin et al., 1964-1980), Flora Iranica (Reichinger, 1965-

1977), Flora Palestina (Zohary, 1966-1986), Flora of Iraq (Guest and Townsend, 1966-

1985), Flora Orientalis (Boissier, 1867-1888). The herbaria of GAZI, ANK and OUFE 

were used to check the specimens. The plant specimens prepared for herbarium 

collections have been stored in the Herbarium at OUFE. The floral data are listed in the 

appendix. All taxa in the floristic list are given according to the Angiosperm Phylogeny 

Group (APG III, 2009). In the floristic list, locality, altitude, OUFE number, collection 

date, phytogeographical region, whether the plant is endemic or not and threatened 

categories it belongs to are mentioned at the end. Authorôs abbreviations follow Brummitt 

and Powell (1992) and The International Plant Names Index (2012). Threatened 

categories are proposed for endemic and some non-endemic taxa according to IUCN risk 

categories (IUCN, 2001; Ekim et al., 2000). The abbreviations used in the text and the 

floristic list are as follows: Ir.-Tur.: Irano-Turanian; Medit.: Mediterranean; E. Medit. 

(mt.): East Mediterranean (mountain); Omni Medit.; Omni Mediterranean; Eur.-Sib.: 

Euro-Siberian; Eux.: Euxine; End.: Endemic; CR: Critically endangered; EN: 

Endangered; VU: Vulnerable; NT: Near threatened; CD: Conservation dependent; LC: 






































































































































































































































