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ABSTRACT 

The high nutritional value of bambara groundnut (Vigna subterranea [L.] 
Verde.) has placed a tremendous demand on it in the face of low supply 
due to neglect and continuous use of poor cul ti vars with low genetic base. 
Information on the genetic variability and adaptation of this crop has 
remained scanty and minimal. This study focused on the evaluation of the 
morphological and genetic diversity of bambara groundnut for a possible 
adaptation to Calabar South-South ecological zone. Thirty eight accessions 
sourced from local farmers and the International Institute of Tropical 
Agriculture (IITA), Ibadan Nigeria were studied. The field experiment was 
laid out in a randomized complete block design (RCBD) with three 
replications while the molecular work was done using seven microsatellite 
markers specific for bambara groundnut. Thirty characters, representing 20 
quantitative and 10 qualitative traits were studied. Data collated were 
subjected to analysis of variance (AN OVA), principal component analysis 
(PCA) as well as heritability computations. Significant differences were 
observed among the accessions for most of the traits studied (P<0.05) 
indicating enormous morphological diversity. Principal component 
analysis (PCA) revealed that plant height, leaflet number, leaf area, seed 
weight, seed yield per plot, pod fresh weight, pod dry weight, terminal 
leaflet width and length, petiole and internode lengths contributed most of 
the variations observed among the accessions. Broad sense heritability 
estimates were high in many of the traits but was at its peak in pod fresh 
weight suggesting that many of these traits may have genetic bases. 
Correlation and regression coefficients showed that number of pods per 
plant, pod fresh weight, pod dry weight and seeds per plant associated 
positively and significantly with yield. Thus, selection for these traits 
would help in the improvement of yield in bambara groundnut. The study 
also revealed a moderate level of genetic diversity in the accessions (mean 
of 0.53). The dendrogram generated from the morphological data grouped 
the 38 accessions into three major clusters, with several sub-clusters. 
Grouping of accessions into sub-clusters indicated some level of intra
landrace polymorphism, suggesting that accessions existed in various 
forms which could be harnessed for the improvement of bambara crops. 
The principal coordinate analysis (PCoA) from the morphological data 
grouped the accessions based mainly on their origin and source of 
collection. There was a slightly similar grouping pattern between SSR 
markers and morphological parameters in the accessions. This was shown 
by the grouping together of the highest yielding accessions as obtained in 
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this study on the P-2 axis of the PCoA for SSR markers and cluster two of 
the dendrogram generated from the morphological data. The highest 
yielding accessions in this study (NG/BG/2/1-A3 with 9.38g, NG/BG/ 1-
A2 with 8.16g; NG/BG/2/2-A4 with 8.13g and NG/BG/4-A5 with 7.74g 
were the locally sourced ones, they performed better in yield than the 
improved varieties from IITA. These 4 varieties are therefore 
recommended for growth in the Calabar region of Nigeria. In conclusion, 
although the yield recorded in this work is lower than records from the Middle Belt and 
Northern Nigeria as well as some African countries, the present study has shown that 
the crop could also have a good yield in Calabar agro-ecology if properly managed. In 
addition, the observed genetic variability would aid further selection for improved 

traits. (Word count: 485) 
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CHAPTER ONE 

INTRODUCTION 

).1 Background information 

Plant proteins provide nearly 65% of the world's need of protein for humans in 

the ratio of 50: 15 from legumes and cereals, respectively (Oiimelukwe, 1992). Food 

legumes have been part of meals that are low in price around the globe. They have a 

major role to play in the fight against malnutrition and to contribute to food security 

(Borget, 1992; Brink et al., 2006; Aliyu et al. , 2016). One example of such legume is 

the Bambara groundnut (Vigna subterranean [L] Verde.) which is an underutilized crop 

species. Bambara groundnut is an indigenous African legume which represents the third 

most important pulse of sub-saharan Africa after groundnut (Arachis hypogea) and 

cowpea (Vigna unguiculata) (Odongo et al., 2015). The crop is a herbaceous 

indeterminate annual plant, with creeping stems at ground level. It grows to a height of 

0.30-0.35m with compound leaves of three leaflets (Bamshaiye et al., 201 1). 

Vigna subterranea (L) Verde, belongs to the family Fabaceae which is 

morphologically diverse and includes a number of trees and some aquatic plants. It is 

the third largest family of flowering plants, consisting of about 650 genera and 180,000 

species (Doyle and Luckow, 2003). The family Fabaceae has an important socio

economic role in the tropical zone, especially in Africa where they are part of tradition 

in culinary habits (Massa we et al., 2005). It serves as an important source of protein in 

the diets of a large percentage of the population in Africa (Odongo et al., 2015), 

particularly the poor people who cannot afford expensive animal protein. The crop has 

natural agronomic advantages including nutritional values, drought tolerance and the 

ability to thrive in soils that are considered insufficiently fertile. It is primarily 



cultivated for its seeds which are highly nutritious and are used for both human and 

animal consumptions (Baryeh, 2001; Olukolu et al., 2012). 

Research into the production and improvement ofbambara groundnut has been 

neglected for many years. Although, farmers have an important role to play as 

custodians of this crop (Hillocks et al., 2012), the responsibility of its propagation and 

improvement should not be saddled with them alone. There should be governmental 

interventions as well as support from the private sectors which might serve as possible 

bridge between farmers and consumers (Atoyebi et al., 2017). 

1.2 Justification 

Legumes are the most important sources of plant- based proteins for human and 

animals. Their high nutritional values have placed a tremendous demand on them in the 

face of low supply due to neglect and continuous use of poor cultivars with low genetic 

base. Bambara nut is a promising commodity whose potentials are largely unexploited. 

Its cultivation in Nigeria presently is mainly limited to the middle belt as well as the 

northern part of the country. It is no longer widely cultivated in the South- East of the 

country as was the case previously as a result of low yield and is sparsely grown in the 

South-South region. Information on genetic variability and adaptation of this crop has 

remained scanty as the crop has been largely neglected by modern researchers. Hence, 

there is need to focus first and foremost on a proper characterization of available 

germ plasm as well as morpho-agronomic studies for its adaptability to the South- South 

zone of Nigeria, which is what the present study did. This would help in the selection 

of land races that would enhance the performance of the crop in this zone. 
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1.3 Aim and objectives of the study 

The aim of the research was to study the genetic variability of bambara 

groundnut as well as its adaptability to South-South ecological zone of Nigeria. 

The objectives were: 

1. To evaluate the morphological traits and adaptability of 38 accessions of 

bambara groundnut to Calabar in the South-South ecological zone of Nigeria 

11. To evaluate yield and yield-related traits in the accessions studied 

iii. To identify traits that contribute most significantly to variation in these 

accessions using principal component analysis (PCA) 

iv. To document the genetic variability existing within 38 accessions of bambara 

groundnut using SSR marker. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Origin and distribution of bambara groundnut 

Investigations into the origin of Bambara groundnut revealed that it originated 

from the African continent; that it was actually found by Dalziel in its wild state in 1901 

around the Jos Plateau and Yola in Nigeria. There was another report that same year 

about Ledermann who also found Bambara groundnut (wild species) near Garoua in 

Northern Cameroon (Dalziel, 1937). Generally, Nigeria and Cameroon have been 

accepted as the putative centres/origins of domestication of V. subterranea (Hepper, 

1963; Harlan, 1977; Goli, 1995). 

Many other authors as well as scientists have carried out some studies in order 

to ascertain this claim. Begemann (1988) undertook a detailed analysis of seed diversity 

in a collection of bambara groundnut from the international Institute of Tropical 

Agriculture (UTA). He found out that samples collected within 200km of the putative 

centre (Yola/Cameroon) showed greater diversity than accessions and samples 

collected from other regions. Similarly, Olukolu et al. (2012) using both diversity array 

technology (DArT) molecular markers and phenotypic descriptors on 40 and 124 

accessions respectively, provided evidence that pointed out Nigeria and Cameroon as 

the putative areas of origin of bambara groundnut. These regions showed a higher 

phenotypic diversity for both quantitative and qualitative characters compared to other 

regions. In contrast to the above claim, Som ta et al. (201 1) studied diversity in a 

collection of240 bambara groundnut accessions using 22 simple sequence repeat (SSR) 

markers and found highest diversity in West Africa (excluding Cameroon and Nigeria). 

Based on the above results, Odongo et al. (2015) maintained that the centre of diversity 

and origin of Bambara groundnut is still inconclusive as more evidence is needed to 

elucidate them. However, Rungnoi et al. (2012) suggested that the contrasting results 
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reported by Som ta et al. (20 l l) might have stemmed from the different DNA markers, 

number of loci and germplasm used. They maintained that the centre of origin of 

Bambara groundnut is West Africa (including Cameroon and Nigeria), having analyzed 

a set of 363 bambara groundnut accessions from five geographical region using inter 

simple sequence repeat (ISSR) and random amplified polymorphic DNA (RAPD). 

Molosiwa et al. (2015) and Aliyu et al. (2016) independently raised the possibility of 

the Southern African region as a secondary centre of domestication or diversity for the 

bambara groundnut and suggested a call for re-evaluation of the current domestication 

theory and hypothesis of V. subterranea, based on emerging new data. 

Today, V. subterranea is widely cultivated throughout tropical Africa, 

Indonesia, Malaysia, India, Srilanka, Philippines, South Pacific, parts of northern 

Australia, Papua New Guinea, Central and South Thailand and America (Brink et al. , 

.. _ 2006; Temegne et al., 2018). The crop is believed to have been brought first to East 

Africa and Madagascar, then to South East Asia and with the slave trade to Suriname, 

Brazil and later to the New World (Hamelt, 2001). In 2001, FAO published a global 

mapping account of the earth pea in which crop modelling was used for the first time 

to predict areas of production as well as potential yields. Azam-Ali et al. (2001) 

reported that countries with a Mediterranean climate such as Lebanon, Israel and some 

European countries including Italy, Portugal, Spain and Greece are potential areas for 

the cultivation of bambara groundnut. 

2.2 Nomenclature and taxonomy 

The genus Vigna is an important legume taxon. It comprises about 90 described 

species of which seven are cultivated as economic crops in various regions whilst 

several others are planted as minor crops. Some widely grown ones are harvested for 

food and feed (Rungnoi et al., 2012; Odongo et al. , 2015). 
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In 1763, Linnaeus (the father of botanical/scientific names) described the 

bambara groundnut in species Plantarum and named it Glycine subterranea in 

accordance with his naming system. Thereafter, Du Petit-Thouars (1806) located the 

crop in Madagasgar (already called by the local people as "Voanjo) and named it 

Voandzeia subterranea (L). Thouars. This name was widely used by researchers for 

more than one hundred years. Then, Marechal et al. (1978) undertook detailed botanical 

studies on bambara groundnut and found great similarities between this crop and plant 

species of the genus, Vigna. This research was in line with the studies done by 

Verdcourt, who in 1980 proposed the current name: Vigna subterranea (L) Verde (Goli, 

1995). The species Vigna subterranea is further divided into two groups: 

var.spontaena, comprising the wild type and var.subterranea consisting of the 

cultivated forms (Basu et al., 2007). The chromosome number in both var.spontanea 

and var.subterranea is 2n=2x=22 (Forni-Martins, 1986; Heller et al., 1997).The wild 

types of the grain legume landraces usually have a spreading growth habit, compared 

to the compact type of the cultivated landraces (Swanevelder, 1997). The two types also 

differ in pod size, with domesticated landraces having bigger seeds which do not 

wrinkle upon drying unlike the wild types (Pasquet, 2003; Basu et al., 2007). Several 

African varieties differ in the shape and size of the leaves, as well as the colour, size 

and hardness of the seeds (Purseglove, 1992). There might be no named cultivar of 

bambara groundnut yet, but genotypes are differentiated based on seed characteristics 

(colour, size, hardness) and growth habit (bunch, semi-bunch or spreading). 

Sometimes, crops are named on the basis of the location where the seeds are collected 

(Brink et al., 2006). 

Different names are associated with bambara groundnut. In French language, it 

is called Voandzou, "pois bambara" or "Pois de terre". The generally acceptable 

common name-'bambara groundnut' is linguistically linked to the Bambara tribe, near 

Timbuktu (a derivative of the Mande group of people) whose descendants now live 
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mainly in modern day Mali (Holm and Marloth, 1940; Aliyu et al., 2016). However, 

the tribe has no claim to the plant, only that wild forms might have been located near 

Senegal (Oimakatso, 2006; Temegne et al., 2018). Other English names include: 

bambara pea, bambara nut, hog-peanut, bambara bean, Congo goober, earth pea and 

ground bean. The bambara nut is also known as jugo beans (South Africa) ntoyo 

ciBemba (Republic of Zambia), nyimo beans (Zimbabwe), matob (Douala-Cameroon). 

In Nigeria, it is known by the major ethnic groups as okpa (Igbo), gurjiya or kwaruru 

(Hausa) and eparoro by the Yorubas (Bamshaiye et al., 2011 ). 

2.3 Morphology of bambara groundnut 

Bambara groundnut generally takes the appearance of bunched leaves arising 

from branched stems which form a crown on the soil surface (Goli, 1995) (Plate I). The 

leaves with erect petiole are alternate and trifoliate. The plant is considered to be 

autogamous (Baudoin and Mergaei, 2001). It has a taproot surrounded by lateral 

profuse roots which grow from the nodes at each stem. The roots bear nitrogen-fixing 

nodules (Heuze et al., 2016). The peduncles are auxiliary, elongating from the stem 

nodes. During pollination and fertilization, the peduncle stretches to bring ovaries at 

the soil level. After fertilization, the pedicels grow downwards into the soil to form 

pods with either one or two seeds (Dimakatso, 2006). It might not require complete 

coverage with soil for pods to develop. 

2.3.1 Growth and development of bambara nut 

The emergence of seedling takes place within five to twenty one (5-21) days 

after planting. Flowering starts 30 - 55 days after sowing and may continue until the 

plant dies (Brink et al., 2000). Pods reach maximum size at about 30 days (after 

fertilization) and during the following 10 days, the seeds expand and reach full maturity 

(Linnemann and Azam-Ali, 1993). 
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PLATE I: Morphology of bambara groundnut 

8 



The duration of the crop cycle is between 100-180 days (Baudoin and Mergeai, 2001); 

although some records of reduced growth cycle landraces of approximately 90 days 

have been recorded in Ghana (Berchie et al., 2010). Plants are hand weeded (about 1 -

3 times) and covered up with soil during flowering to encourage development of the 

pods or to improve yield respectively Tweneboah (2000). 

Bambara groundnut is a short day plant. Fruit development has been observed 

and reported to be influenced by photoperiod (Linneman and Azam-Ali, 1993). Long 

photoperiods delay or even prevent fruit-set in some genotypes (the shorter the 

photoperiod, the higher the number of pods).In most genotypes; the onset of flowering 

is not affected by photoperiod (Nishitani et al., 1988; Brink, 1997). Generally, 

photoperiod usually has a stronger effect on the onset of podding than on the onset of 

flowering (Linnemann and Cruafurd, 1994). Maturity of pod is delayed under long 

photoperiods. Vegetative growth might occur in spring and early summer while the 

pods may set in late summer (Linnemann et al., 1995). 

2.3.2 Propagation and planting of bambara groundnuts 

Sowing dates for bambara groundnuts may vary with locations and depends on 

the rainfall pattern. Swanevelder (1997) reported that early or late planting of the crop 

may affect its pod formation. He advocates the importance of knowing the correct 

planting date to encourage higher yield production in a well-adapted environment. He 

noted that bambara groundnut produces good yields when planted between October and 

November. In Zambia and Botswana, sowing takes place from November to February 

(Brink et al., 2006). In the dried savanna zone of Ghana, two cropping seasons are 

possible, May - June and October respectively. In the other regions of Ghana, planting 

is done between August/September and September/November when rainfall is reliable 
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moisture is scarce, this strategy enables a greater volume to be exploited for available 

water. The ground pea uses the available water frugally through slow leaf development, 

thereby conserving water for the crop to thrive during the reproductive stage in order 

to produce good yield. The crop needs an average annual rainfall of 600-700mm during 

the growing season and dry period for harvesting (Heller et al., 1997; Swanevelder, 

1997). It requires cool and warm temperatures and does not tolerate freezing 

temperature at any stage of growth. Cool temperatures are conducive to longer seed 

filling periods and as a result help in the increase in yield (Wych et al., 1982). An 

average day temperature for the Bambara groundnut development ranges between 20°C 

to 28°C. Extreme temperatures may bring about dryness of leaves, resulting in yield 

reduction. (Heller et al., 1997; Swanevelder, 1997). Karikari (1971) suggested that the 

dry season would be more favourable for the cultivation of bambara nut than the wet 

seasons. He observed that the fertility coefficient (the pod: flower ratio) was higher 

during the dry than in wet season. 

2.4 Yield, production and marketing of bambara groundnut 

Yields of bambara groundnut vary with the genotype planted (Heller et al., 

1997; Swanevelder, 1997). The landraces can produce good yield in controlled 

environment and field experiments. Yields as high as 4t/ha (4000kg) were obtained in 

an experiment carried out at the University of Nottingham's tropical Crop Research 

(TCRU) under controlled environment (Molosiwa, 2012). Kouassi and Zoro (2009) 

equally recorded the same yield (4t/ha) in a field experiment in Cote d'Ivoire. Average 

yields are 300-800kg/ha but yields of less than 1 OOkg/ha are also reported (Brink et al., 

2006). Average yield of bambara groundnut is low and unstable compared to other 

cultivated Vigna crops. This is because there are no improved cultivars, thus local 

genotypes and landraces are mostly used for planting. Other factors include: poor seed 
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storage which may result in low seed germination, difficulty of breeding cultivars 

through hybridization due to the small nature of the flowers as well as the production 

environment which may be characterized by various abiotic and biotic stresses. If these 

landraces are further developed to produce cultivars and varieties, they could possibly 

produce even greater yield with improved stability (Dimakatso, 2006; Odongo et al., 

2015). It is reported that number of pods per plant is an important component of seed 

yield in bambara groundnut and that yield could be improved through selection of that 

component (Mayes et al., 2019). It is important therefore to select genotypes that are 

high yielding and stable in different agro-ecological conditions. This is possible after 

the effects of individual components on yield and yield stability have been established 

(Heller et al., 1997; Swanevelder, 1997). 

The major producers are Burkina Faso, Chad, Cote d'Ivoire, Ghana, Mali, 

Niger, Nigeria, Cameroun and Zambia with Burkina Faso, Chad, Mali and Niger as the 

key exporters. They make their sales in Benin, Ghana, Nigeria and Togo (Brink et al., 

2006). Cameroon has been recorded as the second world's largest producer of bambara 

groundnut after Burkina Faso which is the leading country. Its production in Cameroon 

increased from 6,800 tons in 1996 to 42,041 tons in 2016 (Temegne et al., 2018). 

2.5 Pests and diseases 

Bambara groundnut is considered to be generally less affected by pests and 

diseases than peanuts or cowpea but some diseases and pests have been identified as 

causing damage to the crop. Such diseases include: leaf spot and blight caused by 

Phoma exigua var. exigua, Cercospora leaf spot caused by Cercospora spp, powdery 

mildew caused by Erysiphe polygoni, Fusarium wilt caused by Fusarium solani and F. 

oxysporium), root rot caused by Pythium parocandrum (Brink et al., 2006; Magagula 

et al., 2003). Fusarium wilt disease attacks young seedlings and limits yields of the 
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grain. Cercospora is one of the major diseases that attack the crop (foliage) usually 

under irrigation. It reduces the quality of the fodder. Powdery mildew is a widely spread 

disease observed on leaflets in form of white powder (Dimaktoso, 2006). Some 

examples of pests include: Root knot nematode (Meloidogyne javanica and M 

incognity) which attacks roots of crops in the soil; moth beetle (Piezotrachelus 

ugandum) which damages the young and developing pods of bambara groundnut. 

Others are aphids which spread rosette viral diseases and groundnut plant hopper (Hilda 

patruelis) which feeds on pods of the crop. There are also attacks on the pods by 

termites in dry weather (Mkandamire, 2007; Goli, 1995). In storage, the seeds are prone 

to attack by brunchids (Callosobruchus maculatus) (Munthali and Ramoranthudi, 

2003). 

2.6 Nutritional contents of bambara groundnut 

Bambara groundnut has been described as a complete food because the seed 

contains sufficient quantities of protein, carbohydrate and fat (Goli, 1995; Bamshaiye 

et al., 2011 ). The seeds contain an average of 15 - 20% protein, 50 - 65% carbohydrate, 

4.5-7.4% fat, 2% mineral, 3.2-4.4% ash, 10% water and 3-5% fibre (Baudoin and 

Mergeai, 2001; Murevanhema and Jideani, 2013). Brink et al. (2006) reported that dried 

leaves for fodder contain 15.9% crude protein, 31.7% crude fibre, 7.5% ash and 1.8% 

fat. Minerals from the seed include calcium, potassium, iron and nitrogen while 

vitamins include vitamin E (3. l 8±0. l 5mg/100g), vitamin C (1. l 7±0.20mg/l OOg) and 

vitamin A (26.05±0.14mg/1 OOg) (Jideani and Diedericks, 2014; Brink et al., 2006). The 

crop equally contains kaempferol, an antioxidant polyphenol which reduces the risk of 

many chronic diseases such as cancer (Jideani and Diedericks, 2014). It has high 

content of essential amino acids like methionine (l.3%) and lysine (6.8%) (Ella and 

Singh, 2008). Bamshaiye et al. (2011) reported that, bambara groundnut seeds are 

13 



richer than peanuts in the above mentioned essential amino acids. This is important as 

bambara groundnut can be used to complement foods lacking in these essential amino 

acids (Mink.a and Bruneteau, 2000). The high nutritional value of this crop provides a 

cheap source of protein to poorly resourced farmers in semi-arid areas (Borough and 

Azam-Ali, 1992; Amarteifio et al., 2006). Its fat and protein contents are low when 

compared to other grain legumes such as soybean (protein-35%) and cowpea (protein-

30%) (Heller et al., 1997) but the gross energy value is greater than cowpea lentil and 

pigeon pea (FAO, 1982). Although Vigna subterranea is an important source of protein 

in developing countries, research has revealed the presence of anti-nutritional factors 

such as condensed tannins (0.2 to 6.2 mg/g), phytic acid phosphate (1.4 to 4.9 mg/g) 

and polyphenol (0.4 mg/g) (Unigwe et al. , 2017). However, Akaninwor and 

Okechukwu (2004) observed that these anti-nutritional contents in bambara groundnut 

can be lowered by approximately 50% through processing techniques such as soaking, 

dehull ing, drying and autoclaving. 

2. 7 Uses of Vigna subterranea 

Various parts of the plant are useful. The leaves are used as fodder because they 

are rich in nitrogen and phosphorus (Dimaktso, 2006; Bamshaiye et al., 2011). The 

haulms are palatable and serve as an important source of livestock feed during the dry 

season (Tibe et al. , 2007). The roots are sometimes used as an aphrodisiac. Leaf 

preparations/extracts are used in Senegal to treat abscesses, infected wounds, as well as 

epilepsy (Brink et al., 2006). 

The seeds are used in many types of foods. In general, both the immature and 

mature bambara nut seeds and consumed. The mature seeds are hard and should be 

soaked before they could be boiled (Gibbon and Pain, 1985). The immature seeds can 

be eaten fresh, grilled or boiled, shelled or unshelled. In Ghana, the nuts are boiled with 
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pepper and salt in preparation of their local food "Aboboi" which could be served with 

"garri" or "tatare" (mashed fried ripe plantain) to make a very delicious meal (Doku 

and Karikari, 1970). Also, in Ghana and Zimbabwe, the canning of the bambara seeds 

in sauce has been reported (Baudoin and Mergeai, 200 I; Makanda et al., 2009) . 

Bambara milk is processed from seed in ways similar to that of soymilk and is often 

used as weaning milk in many African countries. It has been reported that bambara 

groundnut milk (BGNM) is rated higher in acceptability compared to other legume-

based milks such as soybean and cowpea (Murevanhema and Jideani, 2013). 

The dry seeds are usually pounded or ground into fine powder to obtain flour 

that may be used in different recipes. In South Eastern Nigeria, particularly in Enugu 

State, the dried bambara seeds are ground into powder (flour) and made into "Okpa". 

Here, the flour is mixed with palm oil, pepper, salt, water and ground "uziza" seeds. It 

is traditionally wrapped with banana leaf, tied at both ends. This banana leaf is usually 

smoked or put over fire to soften it, and then the mid-rib is removed for proper and easy 

wrapping (personal communication). In Enugu Ezike (still in Enugu State), the flour 

could also be mixed with cold water and cooked. After much stirring and when it 

solidifies, under controlled environment could be eaten with special soup prepared with 

maize. The dried bambara seeds can be fried and eaten as snacks with coconut or palm 

kernel (in Nigeria). In Indonesia, it is equally fried and eaten as snacks called "Kacang 

bogor". In Cameroon, the seeds are ground into flour to make 'koki' (Temegne et al., 

2018). Jn East Africa, the seeds are roasted then pulverized and used to make soup with 

or without other ingredients. Bread made from bambara groundnut flour has been 

reported in Zambia (Linnemann, 1990). The bambara seeds can be used as animal feed. 

Seeds have been used to feed chicks (Bamashaiye et al. , 2011). 
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Bambara groundnut seeds appear in different colours: black, cream-white, 

brown, red, mottled and purple (Stephens, 2003; Ocran et al., 1998). There is a 

preference for cream- white landraces with large seed size mostly in Africa (Berchie et 

al., 201 O; Akpalu et al., 2013) where as in south East Asia black and red landraces are 

preferred. The cream-white landraces are usually chosen over red/brown ones because 

they are less bitter and take less time to cook. Darker coloured seeds are not favoured 

due to the high tannin. The white seeds can be mixed with guinea fowl meat as treatment 

for diarrhoea while black seeds may be mixed with water to treat skin rashes and 

cataract. It can also be chewed to alleviate swollen jaw diseases (Akpalu et al., 2013). 

Other uses include: stimulation of milk production in breast-feeding women. It is 

equally given to women after childbirth to heal their wounds (Temegne et al., 2018). 

Like other legume plants, bambara groundnut is a good soil fertilizer and a fine rotation 

crop. It contributes to the soil fertility through biological nitrogen fixation (Karikari, 

1971). 

2.8 Available gene banks for Bambara groundnuts 

Genetic resources for crop breeding are derived from populations of genotypes 

collected from various places. Plant genetic resources are the backbone of agriculture 

and play an important role in development of new cultivars (Malik and Singh, 2006). 

Various landraces and wild type accessions ofbambara groundnut are held in trust on 

behalf of the international community by a number of organizations. The International 

Institute of Tropical Agriculture (UT A) has about 1,973 accessions in its collection in 

Nigeria (Atoyebi et al., 2017). The Institute of Research for Development (!RD), based 

in France has about 1000 accessions also in its bank (Aliyu et al., 2016; Temegne et 

al., 2018). Another gene bank ofbambara groundnut located in Zambia, was established 
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in 1988 by 15 member countries of Southern Africa Development Community (SADC) 

(Molosiwa, 2012). 

2.9 Morphological descriptors and diversity evaluations in selected pulses 

The study of agro-morphological parameters has been an essential method in 

exploiting the diversity of crops. Morphological evaluation is the oldest means and has 

been considered as the first step in description and classification of germplasm 

(Hedrick, 2005) . It is found to be direct, cheap, simple and requiring little skill. 

Nevertheless, it is more dependent on the environment (Li et al., 2009) but its 

agricultural relevance makes it an important tool in germplasm evaluation studies 

(Molosiwa, 2012). 

The standard descriptors for bambara groundnut [International Plant Genetic 

Resources Institute/International Institute of Tropical Agricultureffhe International 

Bambara groundnut Network (IPGRI/IITA/BAMNET 2000)] have always been used 

in the phenotypic characterization exercises. Qualitatively, the guidelines represent the 

following indices: growth habit, terminal leaflet shape, colour of fully expanded 

terminal leaflet, stem hairiness, photoperiodic reaction, dark pigmentation on wings and 

banner, pod shape, pod colour, pod texture, seed shape and seed colour/pattern. 

Similarly, the following quantitative characters are listed: days to emergence, days to 

50 % flowering, number of leaves per plant, plant spread, leaflet length, leaflet width, 

leaf area, plant height, intern ode length, petiole length, petiole-internode ratio, petiolule 

length, peduncle length, number of stems, days to maturity, shoot dry weight, number 

of pods per plant, pod dry weight, pod length, pod width, seeds per plant, seed length, 

seed width and seed weight (Molosiwa, 2012; Aliyu et al., 2016). 

Analysis of diversity in landrace collections of bambara groundnut using 

morphological descriptors have been reported by Goli, (1995); Ntundu et al. (2006); 

Abu and Buah, (2011); Molosiwa et al. (2012); Olukolu et al.(2012); Aliyu and 
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Massawe, (2013); Molosiwa et al.(2015) and Atoyebi et al. (2017). Goli (1995) 

characterized approximately 1400 bambara groundnut accessions at the International 

Institute of Tropical Agriculture (IIT A) in Nigeria based on 38 characters for qualitative 

and quantitative traits. Ntundu et al. (2006) in Tanzania evaluated qualitative and 

quantitative characters among the 100 accessions of bambara nuts. The result of the 

principal component analysis (PCA) showed that some vegetative traits, namely, 

terminal leaflet width/length, petiole length, plant spread, plant height, pod 

width/length and number of pods per plant that had prominent loadings in PCA were 

useful in distinguishing bambara groundnut landraces. Shegro et al. (2013) assessed the 

level of phenotypic variability among 20 ground pea accessions using eighteen 

phenotypic markers. Analysis of variance for the phenotypic traits revealed that 

differences among accessions were highly significant for all traits. The results of the 

principal component analysis showed that the first seven principal components 

contributed 83 % of the variability among the accessions evaluated. Leaf area index, 

pod mass and dry weight were highly associated with the first principal component, 

whereas estimated leaf area, actual leaf area, number of pods and fresh weight 

contributed more to the second principal component. Molosiwa et al. (2015) studied 35 

genotypes derived from land races of bambara groundnut in Botswana and scored them 

for 37 phenotypic traits. The 35 individual genotypes were ranked for agronomic 

performance based on yield components and other traits. Five genotypes with good 

yield potential and adaptability were recommended. Also, morphological 

characterization of selected African accessions of bambara groundnut was carried out 

by Atoyebi et al. (2017). Three hundred (300) accessions of bambara nut among 1,973 

accessions maintained in the global repository at the UTA Nigeria were selected for this 

study. Thirty-seven (37) agro-morphological parameters representing 28 quantitative 

and 9 qualitative traits were studied on each plant (IPGRl, 2002). The results revealed 

lines that had high yield potentials. 
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Similarly, morphological markers have equally been used for phenotypic 

studies in other Pulses like mungbean (Vigna radiata) (Ghafoor et al., 2001), peanut 

(Arachis hypogaea) (Swamy et al., 2003) and cowpea (Vigna unguiculata) (Omoigui 

et al., 2006). Abdulkareem et al., (2015) evaluated the degree of diversity in twelve 

accessions of African yam bean (Sphenostylis stenocarpa HOCHST EXA.RICH) 

collected from IITA in Nigeria using quantitative and qualitative variables. Some 

characters such as length and width of terminal leaf, petiole length, number of leaves 

among others, were significantly different among the accessions. Strilova et al. (2013) 

analyzed the morphological variation of 15 Portuguese and 15 Bulgarian landraces of 

common bean (Phaseolus vu/garis L.) in different environmental conditions (in 

Bulgaria and Portugal). The landraces were evaluated for 16 morphological 

characteristics and a considerable morphological variation was found among the 

genotypes. Majority of the land races had cream seed colours but some also had red and 

purple colours. The geographical site of the trials (Portugal and Bulgaria) determined 

the cluster pattern of majority of accessions. In Portugal, the plants required more days 

to reach the flowering and maturity phases and had higher biological yield. In both 

environments, the components that mainly determined yield were the number of pods 

and the number of seeds per plant. 

2.10 Biochemical markers and diversity studies in Vigna species 

Biochemical markers or isozymes are protein molecules with different charges 

that can be separated by gel electrophoresis based on their molecular sizes, weight and 

electrical charges (Hedrick, 2005). Isozyme analysis, the first technique used in the 

estimate of genetic variance was developed in 1966 by Lewinton and Hubby 

(Molosiwa, 2012). Biochemical markers are co-dominant, easy to use and cost 

effective, no DNA or sequence information required, primers and expensive PCR 

machines are not needed (Spooner et al., 2005). The main disadvantage is that they are 
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few in number and detect less polymorphism. Isozyme analysis is affected by various 

extraction methodologies as well as different plant growth stages (Mondini et al., 2009). 

Also, different tissues in the same plant can reveal different isozyrne variation 

(Molosiwa, 2012). 

Biochemical markers have been successfully applied in the detection of genetic 

diversity, population structure, gene flow and population division. The earliest report 

of genetic diversity analysis in bambara nut includes the work done by Pasquet et al. 

(1999) using 79 domesticated landraces of bambara groundnut and 29 wild relatives at 

41 isozymes loci. They concluded that the wild relative is the progenitor of the former 

based on the high level of genetic similarities. Pasquet et al. ( 1999) confirmed the report 

of Howell (1990) that the overall level of isozyme diversity in bambara plant is low. 

Despite the low heterozygosity among both wild and domesticated landraces, intra 

population genetic diversity among the domesticated landraces is high. This may be 

attributed to the autogamous breeding system of the crop (Aliyu et al., 2016). 

Biochemical markers are not widely applied because of the advent of higher molecular 

tools (Molosiwa, 2012). 

2.11 Molecular markers and diversity study in bambara nuts 

Molecular markers are fixed marks in the genome, found at specific locations. 

They are used to identify specific genetic differences (Semagn et al., 2006). An ideal 

marker should be co-dominant, evenly distributed throughout the genome, highly 

reproducible and having ability to detect higher level of polymorphism (Nadeem et al., 

2017). Several markers are available to choose for genetic diversity studies and some 

factors influencing the choice of molecular markers may include: the objectives of the 

study, availability of organism 's specific sequences, equipbjment and technical 

resources, biological features of the species, cost, level of polymorphism, 
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reproducibility and genomic abundance (Garcia et al., 2004). Examples of molecular 

markers include: Random Fragment Length Polymorphism (RFLP), Amplified 

Fragment Length Polymorphism (AFLP), Random Amplified Polymorphic DNA 

(RAPD), Simple Sequence Repeat (SSR), Single Nucleotide Polymorphism (SNP), 

Variable Number Tandem Repeat (VNTR), Short Tandem Repeat (STR) and Diversity 

Array Technology (DArT) (Gupta et al., 1999; Nadeem et al., 2017). 

Molecular markers have emerged as powerful tools in the assessment of genetic 

variability (Agarwal et al., 2008). Some of these have been used to generate genetic 

diversity data from bambara groundnut (Molosiwa et al., 2015) as discussed briefly 

here. 

2.11.1 Random amplified polymorphic DNA (RAPD) 

RAPD markers are based on PCR amplification ofrandom DNA segment using 

typically short primers of arbitrary nucleotide sequence (William et al. , 1990). The use 

of RAPD marker technique is simple and inexpensive. However, it has a problem of 

reproducibility and its dominant nature does not differentiate between homozygosity 

and heterozygosity. These problems make the RAPD markers unsuitable to transfer 

results (Molosiwa, 2012). A set of 363 bambara nut accessions from five geographical 

regions (Cameroon/Nigeria, other West African regions, Central Africa, East Africa, 

Southeast Asia) and an unknown origin was evaluated with 65 loci generated from 

RAPD markers to provide more information on genetic diversity. A higher percentage 

of polymorphic DNA bands and gene diversity were found in accessions from 

Cameroon/Nigeria than those from other West African Regions. The result of the 

principal coordinate analysis showed that accessions from Cameroon/Nigeria and other 

West African regions were separated into two groups. A dendogram generated by the 

unweighted pair group method with arithmetic means (UPGMA) failed to illustrate 
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clear pattern of gennplasm groups. In most cases, accessions from different regions 

clustered with one another (Rungnoi et al., 2012). 

2.11.2 Amplified fragment length polymorphism (AFLP) 

AFLP technique is based on the selective PCR amplification of restriction 

fragments. In AFLPs, two restriction enzymes (could be a frequent cutter and a rare 

cutter) are used for the cutting of DNA (Vos et al., 1995; Nadeem et al., 2017). They 

produce higher levels of polymorphism than RFLP and better reproducibility than 

RAPD. However, AFLPS require greater technical and heavy equipment. They equally 

have the problem of dominance hence not informative for heterozygosity (Molosiwa et 

al., 2015). AFLP markers have been used in the genetic diversity analysis of common 

bean (Maciel et al., 2003) as well as in cowpeas (Vigna unguiculata) (Coulbaly et al., 

2002). Massawe et al. (2002) employed seven AFLP markers to detennine the genetic 

diversity among 16 bambara groundnut landraces. The result of the analysis showed 

polymorphism ranging from 68 to 98% with an average of 83%. The dendogram 

generated grouped the 16 landraces into three clusters according to their geographic 

origin. AFLP technique was also used to assess the genetic diversity of 100 accessions 

of bambara nuts obtained from a diverse geographic area of Tanzania. Eleven AFLP 

primers used generated a total of 49 polymorphic fragments. The result of the cluster 

analysis revealed that the accessions formed two major groups based on their areas of 

collection (Ntundu et al., 2004). 

2.11.3 Simple sequence repeats (SSRs) 

Simple sequence repeats (SSRs) also called microsatellite markers are DNA 

stretches consisting of tandemly repeated short nucleotide units ( 1-5 bases per unit). 

Such repeats are distributed throughout the genomes of all eukaryotic species. The 
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occurrence of SSRs may be due to the slippage of single-stranded DNA, recombination 

of double-stranded DNA, transfer of mobile elements and mismatches (Nadeem et al., 

2017). 

Simple sequence repeats (SSRs) have appeared as a marker of choice for plant 

genetic studies because of their abundance in the genome, co-dominant nature and 

reproducibility (Collard et al., 2005). They are highly informative and polymorphic 

among related species. The major problem with microsatellites is that they need to be 

developed de novo for each species (Ellis and Burke, 2007). 

Genetic relationship among I 05 bambara groundnuts accessions from Kenya 

were assessed using twelve microsatellite markers. A total of 24 alleles were revealed 

with a mean of two alleles per locus. The polymorphic information content and gene 

diversity values averaged 0.28 and 0.38 respectively, indicating low genetic diversity 

among the evaluated bambara nut germplasm (Odongo et al., 2015). In the same vein, 

Molosiwa et al. (2015) assessed the level of genetic diversity in 24 collections of 

bambara nut landraces in Botswana using 68 polymorphic SSR markers. Polymorphic 

information content (PJC) ranged from 0.08 to 0.89 with an average of 0.42 across all 

SSR polymorphic markers with observed (Ho) and expected (He) heterozygosity of 

0.01 and 0.5 respectively. Based on these, a subset of 35 genotypes derived from the 

landraces were advanced for field trials in Botswana and scored for 37 phenotypic traits. 

These 35 individual genotypes were ranked for agronomic performance based on yield 

component factors and other qualitative after-field evaluation. Five genotypes with 

good yield potential and adaptability were recommended as potential varieties for 
p -- Botswana agro-ecology. 
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CHAPTER THREE 

MATERIALS AND METHODS 

3.1 Sites of experiment 

The bambara groundnut plants were grown at the Convent Farm of the 

Handmaids of the Holy Child Jesus (HHCJ), 130 Calabar road, Calabar, Cross River 

State Nigeria while the molecular work was carried out at the Molecular Biology 

Laboratory of the Department of Genetics and Biotechnology, Faculty of Biological 

Sciences, University of Calabar, Calabar, Nigeria. 

3.2 Plant material 

A total of thirty eight accessions of bambara groundnut were used in this study. 

Sixteen accessions were sourced from local farmers across some areas and states in 

Nigeria whereas the other twenty two were obtained from the Genetic Resources 

Centre-International Institute of Tropical Agriculture (IITA) Ibadan, Nigeria (Table 1). 

3.3 Experimental design and field layout 

The field experiment (Plate 2) was laid out in a randomized complete block 

design (RCBD) in three replications and each bambara groundnut accession was 

assigned randomly to the 38 plots per block. Six seeds were planted per plot; one seed 

per hole and no thinning was carried out. Two hundred and twenty eight (228) seeds 

were sown per block. Each block measured 12 m2 (6 m x 2 m) with 0.5 m between plots 

at 30cm x 40cm planting distance. The planting period was between December 9, 2017-

Apri I 14, 2019. The crops were watered twice daily for the first two months. The seeds 

were observed for germination and other morphological and yield characteristics. 
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SN ACCESSION 
I NG/BG/l/l -A2 
2 NGBG2/l -A3 
3 NG/BG/2/2-A4 
4 NG/BG/2/3-A9 
5 NG/BG/2/4-A I 0 
6 NG/BG2/5-A 14 
7 NG/BG/3/1 -A5 
8 NG/BG/4/1 -A 7 
9 NGBG/5/1 AS 

10 NG/BG/6/1 -Al3 
I I NG/BG/6/2 -A 17 
12 NG/BG/6/3-A20 
13 NG/BG/6/4-A21 
14 NG/BGntl -A I 5 
15 NG/BGn/2 -A18 
16 NG/BG/8/-A23 
17 TUSU 214 
18 TVSU 238 
19 TVSU 261 
20 TVSU 305 
21 TVSU 329 
22 TVSU 368 
23 TVSU 401 
24 TVSU 424 
25 TVSU 465 
26 TVSU 524 
27 TVSU534 
28 TVSU 562 
29 TVSU689 
30 TVSU733 
31 TVSU 1202 
32 TVSU 1243 
33 TVSU 1258 
34 TVSU 1260 
35 TVSU 1419 
36 TVSU 1543 
37 TVSU 1573 
38 TVSUl606 

TABLE I 

List of 38 accessions of bambara groundnut studied and their sources 

AREA/COUNTRY OF ORIGIN 
GOMBE 
JOS 
PLATEAU 
JOS 
PLATEAU 
JOS 
BORNO 
ADAMAWA 
KANO 
NSUKKA 
ENUGU 
NSUKKA 
NSUKKA 
SOKOTO 
SOK OTO 
OGOJA 
GHANA 
GHANA 
NIGERIA 
BURKINA FASO 
NIGERIA 
NIGERIA 
CAMEROUN 
CAMEROUN 
CAMEROUN 
CAMEROUN 
CAMEROUN 
CAMEROUN 
ZAMBIA 
ZAMBIA 
BURKJNA FASO 
NIGERIA 
NIGERIA 
NIGERIA 
TOGO 

TOGO 

SOURCE 
FARMERS 
FARMERS 
FARMERS 
FARMERS 
FARMERS 
FARMERS 
FARMERS 
FARMERS 
FARMERS 
FARMERS 
FARMERS 
FARMERS 
FARMERS 
FARMERS 
FARMERS 
FARMERS 
llTA 
llTA 
llTA 
llTA 
llTA 
llTA 
llTA 
UTA 
UTA 
llTA 
llTA 
llTA 
llTA 
llTA 
llTA 
llTA 
llTA 
llTA 
llTA 
IITA 
IITA 
llTA 

GPS INFORMATION 
Lat:l0°17'22 88"N: Long.11 °10"2.24-E. 380m 
Lat9°55 · 42.56"N · Long.8°53 '31.63" E: I ,238m 
Lat9°1 o ·o.o I "N Long:9°45 ·o.oo·E: I ,280m 
Lat:9°55 '42.56"N: Long:8°53"3 1 63"E: l ,238m 
Lat.9°10'0.0 l "N: Long:9°45 '0.00"E: l ,280m 
Lat:9°55 '42.56"N· Long·8°53 '3 1 63"E. I ,238m 
Lat"l0°13 '50"N Long.I 1°13'45"E: 3S4m 
Lat 10°)6'689"N. Long.13°16'J24°E 560m 
Lat· I 2°00'0.43"N. Long.8°3 1 ·o.19·e . 488m 
Lat:6°5 I "28. I 9"N: Long:7°23 '44 . 7TE: 396m 
Lat. 6°26'28 75"N· Long: 7°29' 55 79"E: 240m 
Lat.6°51 "28 19"N Long7°23 '44 7TE: 396m 
Lat:6°51 '28.19"N: Long.7°23 '44 7TE: 396m 
Lat:l3°03'45.68"N: Long: 5°14 '35.59": 450m 
Lat·J3°03 '45 68"N: Long: 5°14'35.59"· 450m 
Lat 6°39'30.24"N. Long 8°47'57 23''E: 96m 

GPS= Global positioning system 

I ... 
I 
~ 
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PLATE 2: Field layout ofbambara crops 

I-_ 
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Two hundred and twenty eight (228) seeds were sown per block. Each block measured 

12 m2 (6 m x 2 m) with 0.5 m between plots at 30cm x 40cm planting distance. The 

planting period was between December 9, 2017-April 14, 2019. The crops were watered 

twice daily for the first two months. The seeds were observed for germination and other 

morphological and yield characteristics. 

3.4 Morphological studies 

The accessions were evaluated for quantitative and qualitative traits based on 

the bambara groundnut descriptor list (IPGRI/IIT A/BAMNET 2000). The following 

quantitative vegetative characters: plant height (cm), terminal leaflet length (cm), 

terminal leaflet width (cm), leaf area (cm2), leaf area index, number of leaves/plant, 

internode length (cm), petiole length (cm) and number of petiole were measured after 

eight weeks of sowing. Data for morphological traits were collected from four plants. 

Days to seedling emergence as well as percentage germination were also estimated. 

Similarly, the following reproductive traits: Days to fifty percent (50 %) flowering, 

days to maturity, number of pods per plant, pod fresh weight (g), pod dry weight (g), 

seed size (one hundred seed weight), yield per plot (g), yield per hectare (t/ha) and 

number of seeds per plant were scored during the period of flowering and after 

harvesting. In the same vein, pod colour, pod texture, pod shape, eye pattern, testa 

pattern, testa colour, terminal leaflet colour, seed shape, leaf shape and growth habit 

(all qualitative characters) were also determined. 

Plant height - This was measured from ground level to the tip using a meter rule 

Petiole length - This was measured from the node of the stem to the junction of the 

leaflets using a meter rule 

Number of leaves and Petiole number - These were counted manually and recorded. 
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Terminal Leaflet length/Width - The length/width of the terminal median leaflet was 

measured using a meter rule 

Internode length - This was measured by the use of a meter rule 

Leaf area - This was assessed as follows: 

Leaf Area = 0.74 x 3 x leaflet length x leaflet width 

This formula was developed by Deswarte (2001) and was applied in field experiment 

in Swaziland by Edjie and Sesay (2003). It was thereafter confirmed by Cornelissen 

(2004) using the leaf area meter (LI-COR 3000) (Molosiwa, 2012). 

Leaf area index (LAI)-This was calculated as the ratio of the total leaf area to the total 

land area available to the plants.LAI =Total leaf area/Total land area. 

Days to seedling emergence - These were counted from the number of days after 

sowing to the time the first leaves were seen on the surface of the soil. 

Days to 50 % flowering- This was scored as number of days after sowing to the period 

the first flowers showed up on 50 % of plants per plot. 

Days to maturity - The number of days from sowing to maturity 

Number of pods per plant - This was counted manually immediately after harvest 

Pod fresh weight - Pods were weighed immediately after harvest using a weighing 

balance (Sartorius BS 323 S). 

Pod dry weight - Pods were sun-dried for seven consecutive days after harvest. Then, 

they were weighed using a weighing balance (Sartorius BS 323 S). 

Seed size - One hundred seeds were counted per accession and weighed. 

Percentage germination - Number of germinated seeds X I 00/total number of seeds 

planted. 
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3.5 Data analysis for morphological studies 

Data for all quantitative parameters were collated and subjected to analysis of 

variance (ANOV A) using the Genstat version 10.0. Means that showed significant 

differences were separated using the Fisher's least significant difference (LSD) test at 

5 % probability. The Genstat software was also used to run the principal component 

analysis (PCA). Correlation, regression and path coefficients analysis were estimated 

using the Microsoft Excel workbook software. Components of variance and broad sense 

heritability were estimated based on the output from the ANOVA using the formulae 

given by Allard (1960); Singh and Chaudhary (1985) and Molosiwa et al. (2015) as 

follows: 

= Vg/Ve+Vg = Vg/Vp 

Where Vg = MSG-MSE 
r 

(from ANOVA) 

The genotypic coefficient of variation (GCV) was calculated as follows: 

'182g x 100 
0 

Similarly the phenotypic coefficient of variation (PCV) was obtained 
'182p x _!_QQ_ 

NOTE: H2b = Broad sense heritability; 82p or Vp = Phenotypic variance 

82g or V g = Genotypic variance; Ve= Environmental variance 

MSG =Genotype mean square (from ANOV A) 

MSE = Error mean square 

r =Number of replication 

..__.. = Mean of each character 
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The cluster analysis for morphological parameters was done based on the unweighted 

pair group method with arithmetic means (UPGMA) using the Darwin software version 

5.0. 

3.6 Molecular analysis using simple sequence repeat (SSR) markers 

3.6.1 DNA extraction 

Genomic DNA was extracted from healthy leaf samples (three weeks old) of 

bambara groundnut using the modified Cetyl Trimethyl Ammonium Bromide (CTAB) 

method. (Appendix JI) Leaf samples were collected from the garden and put into a 2.0 

ml Eppendorftube containing Zirconia beads. They were kept in a -80°C freezer (U410-

HEF New Brunswick) overnight. The samples were then ground in a crushing machine 

(Retsch MM400, Germany) at 2500rpm for 3 minutes. The beads, thereafter, were 

removed with the aid ofa magnet. Five hundred micro litre (500 µl) of CTAB extraction 

buffer was then added to the ground tissues. This was vortexed for a short time, using 

a Digital Vortex Mixer (230v, USA) and thereafter, incubated at 65°C for one hour on 

an Eppendorf Thermo mixer (F 1.5). The mixture was then centrifuged (Eppendorf 

Centrifuge 5424R) for 10 minutes atl5000rpm andthe aqueous phase pipetted and 

transferred into fresh tubes. Approximately 500 µI of Chloroforrn:Isoarnyl (24: l) was 

added and mixed thoroughly by inversion. The mixture was centrifuged at 15000rpm 

for I 0 minutes and the aqueous phase extracted and transferred again into clean tubes. 

Thereafter, 350 µI of 2-propanol was added and mixed gently by inverting the tube 

before centrifuging at 15000rpm for 10 minutes. A clear white pellet was seen at the 

base of the tube. The upper phase was then decanted carefully in order to preserve the 

pellet. This was followed by the addition of 500 µI of 70 % ethanol to the tube 

containing the pellet and a gentle hit with fingers to lift the pellet off the bottom of the 

tube; then centrifuged for 10 minutes at 15000rpm. The upper phase was decanted again 
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and pellet (ONA) allowed to dryfor 30 minutes in open air. Then 30µ1 ofTris EDTA 

(TE) buffer was added to the DNA and stored in a -20°C freezer (Liebherr Mediline). 

3.6.2 DNA quantification 

The DNA concentration was determined using a Nano-drop Spectrophotometer 

(Jenway Genova Nano, UK). About 1.5µ1 of the DNA was tested on the Nano System 

using 1.5µ1 of TE buffer as a blank. The concentration was modified by diluting the 

DNA with TE buffer to bring to a 250 ng/µI final concentration. 

3.6.3 Primer dilution and preparation of working solution 

Eleven (11) simple sequence repeat (SSR) primers (Molosiwa, 2012) (Table 2) 

were screened for this study but seven primers (primers 1, 3,4,7, 16, 19 and 23) produced 

polymorphic bands and were used for the analysis. The primers were centrifuged briefly 

and then diluted with nuclease free water in order to obtain the stock solution. This was 

done in accordance with the specifications of the manufacturers. 
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TABLE2 

SSR markers screened for the study 

--
SIN NAME OF SEQUENCE 

MARKER 
" ·- -

PRIMER IF AGGCAAAAACGTITCAGTTC 
PRIMER IR TTCATGAAGGTTGAGTITGTCA 

2 PRIMER2F AGGAGCAGAAGCTGAAGCAG 
PRIMER2R CCAATGCTTTGAACCAACA 

3 PRIMER 3F TTCACCTGAACCCCTTAACC 
PRIMER 3R AGGCTTCACTCACGGGTATG 

4 PRIMER4F ACGCTTCTTCCCTCATCAGA 
PRIMER4R TATGAATCCAGTGCGTCTGA 

s PRIMER SF TCAGTGCTTCAACCATCAGC 
PRIMER SR GACCAAACCATTGCCAAACT 

6 PRIMER 7F GTAGGCCCAACACCACAGTT 
PRIMER 7R GGAGGTTGTCGATGGAAAA 

7 PRIMER ISF AGGAGCAGAAGCTGAAGCAG 
PRIMER JSR CCAATGCTTTTGAACCAACA 

8 PRIMER 16F CCGGAACAGAAAACAACAAC 
PRIMER 16R CGTCGATGACAAAGAGCTTG 

9 PRIMER 19F AGGCAAAAACGTTTCAGTTC 
PRIMER 19R TTCATGAAGGTTGAGTITGTCA 

10 PRIMER23F CAGTAGCCATAATTTGCTATGAA 
PRIMER23 R CGAATCACCATTCAATACGC 

11 PRIMER 33F ACGCTTCTTCCCTCATCAGA 
PRIMER33R TATGAATCCAGTGCGTGTGA 
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TABLE 3 

Polymerase chain reaction (PCR) cocktail for 25 µI reaction amplification 

Final vol. for 40 
Component Volume/reaction samples 

I 0 x Taq reaction 
buffer 2.5µ1 100 
dNTPs 0.5µ1 20 
Forward primer 0.5µ1 20 
Reverse primer 0.5µ1 20 
Template DNA 1.0µ1 
Taq polymerase 0.125µ1 5 
Nuclease-free water 19.875µ1 795 
Total 25µ1 
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Then, 1.5 µl of loading dye was added to the amplified PCR product. The 

mixture was vortexed, prior to being loaded onto the wells, inside the tank. Also, 6 µl 

of DNA ladder was loaded on the first well (starting well) and the setting allowed to 

run at 80 volts for 80 minutes. The gel was then transferred to a UV Transilluminator 

(UVP, UK) where it was viewed with safety goggle and the picture taken with a Canon 

camera (EOS 1200 D, Taiwan). 

3.6.6 Molecular data analysis 

The amplified DNA fragments were carefully scored on a presence and absence 

matrix with one (I) representing present and zero (0) for absent. The genetic diversity 

indices were analyzed using the Microsoft excel workbook software for polymorphic 

information content (PJC), number of allele (AN), marker index (Ml) and 

heterozygosity. The principal coordinate analysis (PCoA) was done based on the 

unweighted pair group method with arithmetic means (UPGMA) using the Darwin 

software version 6.0. 
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CHAPTER FOUR 

RESULTS 

4.1 Morphological traits of 38 bambara groundnut accessions 

4.1.1 Days to seedling emergence and percentage germination 

Data on percentage germination and days to seedling emergence are given in 

Table 4. Analysis of variance results showed that days to seedling emergence did not 

differ significantly (P> 0.05) among the evaluated accessions (Table 5) but ranged from 

7 to 9 days with the highest and lowest mean values recorded in accessions TVSU 689 

( 9.00 ± 0.577 ) and NG/BG/4-A7 (7.00 ± 0.00), respectively (Table 4). Percentage 

germination differed significantly (P< 0. 05) among the accessions and ranged from 

16.66 % in accession TVSU 238 to 94.44 % in accession NG/BG/3/ 1 - AS (Table 4). 

4.1.2 Days to 50 % flowering and days to maturity 

Days to 50% flowering differed significantly (P< 0.05) among the evaluated 

accessions (Table 6) and ranged from 33 to 44 with accessions TVSU 1543 having the 

highest mean value of 44.00 ± 0.0 while the least mean value (33.33 ::i: 0.33) was 

recorded in accessions NG/BG/6/3 -A20; NG/BG/6/4- A21; NG/BG/7/1-A15 and 

NG/BG/7/2 -Al8 (Table 7). Results reveal that days to maturity did not differ 

significantly (P> 0.05) among the accessions (Table 5) but ranged from 93 - 140. 

Accessions NG/BG/6/3 - A 20; NG/BG/6/4 - A 21; NG/BG/7 I 1 -A 15 and NG/BG/7 /2 

A-18 were the earliest to reach maturity (93.33 ± 0. 33) while accession TVSU 1543 

was the last to mature with 140.33± 0.00 days (Table 7). 
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TABLE4 

Percentage germination and days to seedling emergence in 38 accessions of bambara 
nuts 

Percentage Days to seedling 
SIN Accessions germination emergence 

(%) C +S.E 

I NG/BG/1/1-A2 61.llf 8.66a ± 0.881 
2 NGBG2/ l-A3 66.66e 8.00ab ±0.587 
3 NG/BG/2/2-A4 66.66e 8.00ab ±0.587 
4 NG/BG/2/3-A9 61.l l f 8.00ab ± 0.587 
5 NG/BG/2/4-A I 0 66.66e 7.66ab ±1.7732 
6 NG/BG2/5-A 14 88.88b 8.66a ±0.882 
7 NG/BG/311 -AS 94.44a 8.00ab ±0.587 
8 NG/BG/4/1 -A 7 66.66e 7.00b ±0.00 
9 NGBG/5/ l A8 44.44i 7.66ab ±0.34 

10 NG/BG/6/ 1 -Al3 72.22d 8.00ab ±0.587 
11 NG/BG/6/2 -Al 7 33.33k 8.00ab ±0.587 
12 NG/BG/6/3-A20 72.22d 8.00ab ±0.587 
13 NG/BG/6/4-A2 l 44.44i 8.00ab ±0.587 
14 NG/BG/7/1 -Al5 88.88b 8.00ab ± 0.587 
15 NG/BG/7/2-Al8 66.66e 8.00ab ±0.587 
16 NG/BG/8/-A23 83.33c 8.00ab ±0.587 
17 TVSU 214 38.88j 8.66a ±0.882 
18 TVSU 238 16.66m 8.66a ±0.882 
19 TVSU 261 66.66e 7.66ab ±1 .732 
20 TVSU 305 44.44i 8.66a ±0.882 
21 TVSU 329 33.33k 8.50ab ±2.84 

22 TVSU 368 38.88j 8.66a ±0.882 
23 TVSU 401 50.00h 7.66ab ±1.732 
24 TVSU 424 33.33k 8.66a± 0.882 
25 TVSU 465 50.00h 8.66a ±0.882 
26 TVSU 524 61.llf 7.66ab ±1.732 
27 TVSU534 44.44i 7.66ab ±1.732 
28 TVSU 562 38.88j 7.66ab ±1.732 
29 TVSU 689 50h 9.00a ±0.577 
30 TVSU733 61.llf 8.00ab ±0.578 
31 TVSU 1202 55.55g 7.66ab ± 1.732 
32 TVSU 1243 50h 7.66ab ±1.732 
33 TVSU 1258 50h 8.00ab ±0.578 
34 TVSU 1260 22.221 8.66a ±0.882 

35 TVSU 1419 22.221 7.66ab ±1.732 

l. 36 TVSU 1543 22.221 8.66a ±0.882 
37 TVSU 1573 33.33k 8.00ab ±0.578 

38 TVSUl606 44.44i 8.00ab ± 0.578 

LSD (0.05) 1.37 1.35 
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TABLE 5 

Analysis of variance (ANOVA) results for morphological traits among 38 accessions 
of bambara nuts 

Param01crs sov Of SS MS fcal f1ab 

Plan1 hetghl Gcnocype 37 546.698 14.783 4.321° 156 
Block 2 231.453 115.726 33.828• 3. 13 
Error 74 260.000 3.421 
Total 113 1038.421 

Leaf area Gcnoiype 37 1001.579 27.067 7.329• I 56 
Block 2 5096SO 2S4.82S 69.002• 3.13 
Error 74 273.317 3 693 
Total 113 1784.546 

Leaf area index Gcnoiype 37 3.343 0.090 2.647• 1.56 
Block 2 2 .015 1000 29412' 3 13 
Error 74 2 488 0.034 
Tola! 113 7.846 

Tcmunal leaflet width Gcnocype 37 567.330 15.330 27 211• 156 
Block 2 328 451 164 225 292 21 • 3 13 
Error 74 41611 0.562 
Tola! 113 937.392 

T cnmnal lcallC1 length Gcnoiypc 37 81.288 2.197 8 450' 156 
Block 2 67.619 33.910 130.036' 3 .13 
Error 74 19100 0260 
Tola! 113 168 005 

lnlemodc length Gcnoiype 37 518.779 14.021 6.917• l.S6 

Block 2 265.22S 132.610 65.421 ' 3. 13 
Error 74 150.071 2027 
Tola! 113 934.075 

Penolc lcng1h Gcnoiype 37 595.487 16.094 7.325' 1.56 
Block 2 332412 166.206 7S.650' 3.13 
Error 74 167.008 2197 
To1al 113 1094.907 

Petiole nwnber Gcnoiype 37 977.74 26.425 39.617' 1.56 
Block 2 364.55 182 275 273 275' 3.13 
Error 74 49.422 0.667 
To1al 113 1391 711 

1'umber ofleavcs Gcnoiype 37 4985 044 134.731 5.538° 156 
Block 2 79 39.500 1.623 NS 313 
Error 74 1800.132 24.326 
Tola! 113 6864.176 

Percentage genmnanon Gcnocype 37 155.026 4 190 4 124' 156 
Block 2 66.76 33.380 32 .854 ' 3 13 
Error 74 45 24 1.016 
Total 113 261.026 

Days 10 seedling emergence Gcnoiype 37 37 193 1005 1.016 NS l.S6 

Block 2 77 43 38 715 39 145' 3 13 
Error 74 43 237 0.989 
Total 113 157.86 

Days 10 SO% flo"'cring Gcnoiype 37 554 098 14.975 5.329' l.S6 
Block 2 137 598 63799 22 100• 3.13 
Error 74 208 2.810 
To1al 113 1024.5 

Days 10 maruriiy Gcnocype 37 797536.09 2155.57 0.768 NS l.S6 

Block 2 218714.92 10935.7 3 891• 3.13 
Error 74 207554.32 2804.79 
To1al 113 1223805.3 

Pod fresh wcighl Gcnoiype 37 23784.748 642.831 113.574• 156 
Block 2 15543.782 777.189 137.3 10' 3. 13 
Error 74 419.363 5.66 
Total 113 39746.893 

Pod dry weigh! Genoiype 37 8295.446 224 201 82.700' 1.56 
Block 2 6785.987 339.299 125.150' 3 13 
Error 74 200616 2 711 
Total 113 15282.049 

Number of sccdslplant Ocnocype 37 10102.589 273.042 64 351• l.S6 

Block 2 7896.543 3948 27 930.537' 3.13 
Error 74 314 4.243 
Tola! 113 18313. 132 

I\ umber of pods/plant Gcnocype 37 10814 109 29227 95.638' I 56 
Block 2 S987.65 2993.82 979.653' 3 13 
Error 74 226.166 3 056 
Total 113 17027.925 

I 00 seed wc1gh1 Gcnocype 37 24675 231 666 898 16.802• 156 
Block 2 23887.543 11943.8 300.926' 3.13 

Error 74 2937 133 39.69 
Total 113 51499.907 

Seed yicldiplol Gcnoiype 37 397.433 10.741 7.851' 1.56 
Block 2 332.112 166056 121.385• 3.13 

Error 74 100.892 1.368 
ToUll 113 830.437 

•=SignificantatP< 0.05 SOV=Sourceofvariatio 
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Accessions 

NG/BG/IA2 
NG/BG/2/l-A3 
NG/BG/212-A4 
NG/BG/2/3-A9 
NG/BG/2/4-A I 0 
NGIBG/2/5-A 14 
NGfBG/3-A5 
NG/BG/4-A7 
NG/BG/5-A8 
NG/BG/6/1-A 13 
NG/BG/612-A 17 
NG/BG/6/3-A20 
NG/BG/6/4-A2 I 
NG/BGntl-A 15 
NG/BGn/2-A18 
NG/BG/8-A23 
TVSU/214 
TVSU/238 
TVSU/261 
TVSU/305 
TVSU/329 
TVSU/368 
TVSU/401 
TVSU/424 
TVSU/465 
TVSU/524 
TVSU/534 
TVSU/562 
TVSU/689 
TVSUn33 
TVSU/1202 
TVSU/1243 
TVSU/1 258 
TVSU/1260 
TVSU/1419 
TVSU/1543 
TVSlJ/1573 
TVSU/1606 
LSD(0.05) 

TABLE6 
Means and standard errors (i ±SE) of vegetative attributes in 38 accessions ofbambara groundnut (Vigna subterranea) 

Leafwidtb Plant height Petiole number Leaf Area Leaf Area Leaf length Laf number lnternode Petiole length 
(cm) (cm) Per plant Index (cm1) (cm) Length (cm) (cm) 

2.40±0.32 2700±0.21 1800±058 11 5±0.33 1388±0.58 782±0.58 2400±0.33 5.06±0.32 1409±0.01 
2.25 ± 0.10 23.00 ± 0.52 5 61:I:0.33 I 20± 0.33 14.51:I:0.33 8 72 ±0.33 18.00 :I: 0.33 6.45 :I: 0. 11 10.20± 0.30 
2.01 ±023 2600±0.03 800±0.58 0.92±0.16 11 16±0.67 7.50±0.58 14.67:1:0.58 3.55±003 708±0.62 
2 18±0.33 22.00±0.12 3.00±0.58 1.14 ±0.31 1377±0.33 904±0.67 2733±0.33 7.56±0.62 1412 ±033 
1.88±0.33 22.00±0.01 3.33±0.33 081 ±0.53 973±0.33 700±0.33 2433±067 6.98±003 12.24±0.33 
2.62±0.15 28.00±0.02 1.67:1:0.33 1.28±0.97 15.50±0.58 8.02±0.33 16.33±0.58 8.32± I 12 13.33±0.02 
2.50 :1: 0.37 29 67 :I: 0.80 2.67 :I: 0.33 1.38 :I: 0.05 16. 72 ± 0.58 7.00 ± 0.67 26.00 :I: 0.10 IO. I 2:i. 0 40 16 54 ± 0.33 
1.96:1: 0 03 45 00 :I: 0 67 3.00 :I: 0.58 0 82 :I: 0 42 9.95 :I: 0 67 6 86 :I: 0.58 19.66 :I: 0.03 7 65 :I: 0.82 13.23 :I: 0.00 
2.24±0 14 2400±0.32 1.67 ±0.33 1.16±0.03 14.08±088 8.50±0.33 17.66±0.33 6.99:1: 114 1362±0.33 
2.04 :1: 0.32 25.00 ±0 11 1.67:1: 0.33 1.02 ± 0.23 12.30 ± 0.33 8.15:1: 0.58 29.00 :I: 0.58 7.30 ± 0.23 17.24 ± 0.00 
2.44±0.58 23.00±0. 12 2.00±0.00 1.36±0.10 16.46±2.40 9. 12±0.33 28.33± 1.00 10.14 ±0.72 15.12±0.13 
2.64±0.34 23.00±0.31 5.00±000 1.37± 0.03 16.64±0.58 8.52±0.33 21.66±0.33 8.76 ± 0.44 14.40 ±0.30 
2.36±0.11 27.67±0.02 200±0.58 I 01 ±005 12.25:1:0.58 7.02±0.30 17.00± 133 7.55±0.33 12.55±0.33 
2.40 :I: 0.24 12.33 :I: 0.02 2.00 :I: 0 00 1 07± 0.32 12.99 :I: 0.33 7 .44 :I: 0.33 25.00 :I: 0.33 11 .64 :I: 0.60 12.30 :I: 0.33 
2.66±0.05 29.67±0.01 3.67±0.00 1.26±0.12 15.31 ±0.33 8.62±0.33 21.33±0.33 9.02±0.03 14.90±0.00 
4.24±0.53 48 00±0.02 3.00±0.33 2.49 ± 1.21 30.12:1:0.33 9.60±023 19.00±0.58 12.50±103 18.69±0.00 
2 .60 :I: 0. 12 14 00± 0.50 5.00:1: 0.33 1.46 :I: 0.3 1 17.73± 0.04 9 22 :I: 0.58 26.66±0.67 8.76:1: 0.26 16 23 :I: 0.33 
2.3 1 ±0.17 2800±023 7.00±0.58 1.16±0.03 1401 ±OJI 820±0.58 18.66 ±0.58 10.99±203 15.75±0.20 
2.40±0.03 14.33±0.12 4.67±0.58 1.06±0.13 12.85±0.30 7.24±0.58 26.33:1:000 7.86±0.33 1333±003 
1.62 :I: 0.22 15.67 :I: 1.45 2.30 :I: 0.33 0.79 :I: 0.02 9 61 :I: 0 67 8.02 :I: 0.88 23.66 :I: 0.58 6.98 :I: 0.12 9.20 :I: 0.30 
1.58±0.08 1667± 1.20 15.33:1:0.58 07 1:1:010 866± 1.07 741 :1:0.58 21.33:1:0.33 8.61±0.03 11.60±0.20 
2.22 :I: 0.23 17 00 ±0 01 8.00±0.58 1.06:1: 0.33 12 84 :I: 0.58 7.82:1: 0.58 15.00:1: 0.33 7.20:1: 0 03 8 00±0 03 
2.34±0.13 1600±0.32 800±0.58 119±0.06 1442±0.67 833:1:0.58 1333:1:0.58 3.30:1:0.06 1200±001 
2.40 :I: 0.60 22.00 :I: 0.23 3.00 :I: 0.58 1.30 :I: 0.24 15.73 :I: 0.33 8.86 :I: 0.33 16.33 :I: 0.33 4.30 :I: 0.40 11.67 :I: 0.33 
2.82±0.03 3200:1:0.06 3.33±0.33 151 ±032 1819±0.33 872±0.33 15.33:1:067 6.30±067 1267±0.33 
2.52 :1: 0.33 19 67 :1: 0 03 2.67 ± 0.33 I 20 :1: 0 12 14.58 :I: 0.58 7 86 ± 0.67 16.33 ± 0.30 3 40 ± 0.33 9 67:1: 0.33 
2.63±012 1800±0.02 300±058 157:1:0.02 1899±067 920±0.58 12.33:1:024 570±003 10.00±0.01 
1.82 :1: 0.16 15.00 :I: 0.21 1.67 :I: 0.33 0.81 :I: 0.03 9.75 :I: 0.33 7 .24 :I: 0.58 11.00 :I: 0.58 4.40 :I: 0. I 0 7 .00 :I: 0.03 
2.04±0.06 23.00±0.23 2.00±0.01 1.0 1 ± 0.03 12.09±0.67 801 ±0.33 10.33:1: I 03 3.50±0.01 1267 ±0.33 
2.02 :I: 0.72 13.00 :I: 0.22 5.00 :I: 0.23 0 91 :I: 0 03 1106 :I: 0.58 7.40 :I: 0.33 12.33:1: 0.33 2.30 :I: 0.23 14 67:1: 0.33 
1.56±0.34 25.00±001 2.00±0.03 0.80±0.60 969±0.33 8.40±0.33 1300±0.33 7.30±0.65 967±0.06 
2.42 :1: 0.06 29.67 :1: 0.02 3.67± 0.03 I 03 ± 0.67 12.53 :I: 0.33 7.00± 0.33 14.33± 0.33 3.20± 0.20 10.00 ± 0.60 
1.84 ± 0.33 17.67 :1: 0.02 3.00 :1: 0.33 0.90 :1: 0.03 I 0.89 ± 0.67 8.00 :I: 0.67 14.00 :1: 0.58 4.10 :1: 0.33 11.00 :1: 0.33 
1.72 :1: 0.21 18.67 ± 0.10 2.33± I 03 0.79 :1: 0.06 9 .54 ±0.58 1.50 :1: 0.36 11.33:1: 0.33 3.60 :1: 0.67 14.67 ± 0.33 
2.26 :I: 0.12 18 67 ±0.30 J.00±0.58 1..27± 0.03 15.38 :I: 2.23 9.20± 0.58 10.33 ±0.58 11.30 :1:0.33 9.00±0.33 
2.25 :1: 0.32 22.33 ± 0 67 7 .00 ± 0.58 1.24 ± 0.12 15.00 ± 2.13 9.0 I ± 0.58 17.33:1: 0.58 4.40 ± 0 28 8.40 :1: 0.03 
2.24 ±022 25.33±088 467±0.58 I OR±004 1302±203 7.86±0.58 10.00±0.13 7.30±0.54 12.00±0.02 
2.10±0.0J 24.67± 105 2.30±0.33 111 ±0.23 13.44 ±067 8.65±0.88 1404 ±0.58 6.20±0.06 900±0.04 
1.02 3.IS 2.12 0.25 3.02 1.02 2.14 I.SS 2.01 
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TABLE 7 

Means and Standard Errors (i ±SE) of reproductive attributes in 38 accessions of bambara groundnut (Vigna subterranea) 

Accessions Days to 50"/o No. of pods Fresh weight Dry weight of Days to Seed Yield per 100 seed Number of seeds Yield per 
Flowering Per plant of pods(gyplant pod(gYplant Matunty Plot (g) Weight per plot per plant Hectare (tlha) 

NG/BG/IA2 3600±003 39.60± 1.58 70.40±0.58 41.00 :I: 0.33 I 00 .33 ± 0.58 816±0.58 80.02 ± 0.33 40.00 :I: 1.33 0.081 ±001 
NG/BG/'2/1 A3 37.00±0.67 44.66±2.32 68.66± 0.33 36.83 ±0.03 101.13±0.33 9.38 :I: 0.33 70.00±033 46.00± 1.67 0.093±0.0 
NG/BG/2/2A4 38.00 :I: 0.33 38.33 :I: 0.12 57.00±0.03 34.66 ±0.30 105.50 :I: 067 8.13 :I: 0.58 65.00±0.28 40.00± 1.33 0.081 ±0.10 
NG/BG/'2/3A9 37.00±0.33 21.83 :I: 0 02 35.33 :I: 0.21 18 33 :I: 0.33 101 10±0.33 4 49±0.33 67.01 ±0.33 22.00±067 0 .044±0.33 
NG/BG/'2/4A 10 35 00± 0.33 28.20 :I: 1.20 34 60± 0.03 19 40 ±003 100.30 ± 0.33 5.92 ±0.33 53.00±067 29.00±0.33 0.059±0.23 
NG/BG/'2/5A 14 38.00± 0.67 17.00± 1.21 29.83 :I: 0.02 17.83± 1.20 106.00 :I: 0.58 3.47±0.33 75.03 ±0.58 17.00 :I: 0 03 0.034±0.30 
NG/BG/3A5 35.33± 0 24 36.83 :I: 0.88 7233±033 42.33 ±040 100.33 ± 0.58 7.76±067 76.20± 1 20 38.00±0.0 1 0.077 ±0.33 
NG/BG/4A7 37 00±0.33 7.00±001 5.00± 0.52 3.00±0.01 102.43 ± 0 67 2.04 ±0.58 27 04±0.30 10.00±034 0.020±0 30 
NG/BG/5A8 36.00± 0.54 30.00 :I: 0,03 19.00± 0.33 15 00± 0.33 100.45 :I: 0 88 6.30±0.33 49.00± 0.33 31.00± 0.67 0.063 :I: 0 13 
NG/BG/6/1A l3 35.66 :I: 0.67 17.33 :I: 1.32 10.33 ± 0.33 7.66±0.10 102.01 ± 0.33 3.68 :I: 0.58 40.00± 0 21 18.00± I 24 0.036±0. 10 
NG/BG/6/2A 17 34 33 :I: 0.67 32.00± 048 20.00±0.10 17.00±0.03 100.21 ±000 6.92 :I: 0.33 30.20± 100 34 00± 033 0.069±0.30 
NG/BG/613A20 3333±067 14.60± 1.02 7.00 :I: 0.30 6.20±0.41 93.33 ±0.58 3.28 :I: 0.33 3400±0.33 16.00±067 0.032±0.33 
NG/BG/6/4A2 1 33.33±0.67 16.20± 0.58 7.40±0 12 6.00±0.20 93.33 :I: 0.58 3.07 ± 0 33 40.00±0,03 15.00±0.54 0.030±0.33 
NG/BGntlAl5 33 66±067 20.00±001 16.33 :I: 0.33 12.33 :I: 1.23 93.33±0.33 490±0.33 63.00±0.23 24.00± 0 28 0.049 :I: 0.10 
NG/BGn/2A 18 33.33± 0.67 23.00±0.18 21.66± 0.20 16.33 :I: 0.15 93.33±0.33 5.30± 0.33 58.00±010 26.00± 0.33 0.053 :I: 0.10 
NG/BG/8A23 38.00± 0.54 22.83 ± 0.02 40.83 :I: 0 33 2'1 16±030 108.22 :I: 0 67 5.31 ±0.67 67.06±0.18 25.00 J. 0.67 0.053 :I: 0.33 
TVSU/2 14 43.00± 0.34 6.00 ±0.01 7.81:I:0.33 2.10 :I: 0.30 120.99±0.00 1.43 ±0.58 22.67 ;I; 0.30 7.00 :I: 0 03 0.014 :I: 0.33 
TVSU/238 43 00±028 5.00±0.67 7.48 ± 0.52 1.50±0.03 114.00±000 1.02 :I: 0.58 9.50 ± 0 .58 5.00±0.01 0.010±031 
TVSU/261 37.00±003 26.00±0.28 23.40± 0.38 10.00 :I: 0.20 125.43 ± 0.00 5.30 ±0.58 49.00±0.67 26.00±0.60 0.053 ± 0.31 
TVSU/305 38.00± 0.33 3.00 :I: 1.45 7.97± 0.33 2.00 ±0.30 112.66 :I: 0 67 0.93±008 32.33±0.58 5.00±0.43 0.009±0.01 
TVSU/329 39 00±0.67 2.00 ±0.20 6.89±0.58 1.00 ±0.00 114.30 ±0.00 0.41±0.05 24.50± 0.33 2.00±0.44 0.004±010 
TVSU/368 35.00 :I: 0.33 1.00 ±0.00 6.42 ± 0.08 1.00 ±0.33 96.33±0.58 0.20±0.01 3.67 ± 0.33 1.00±001 0.002 ±0.20 
TVSU/401 35.00 :I: 0.33 7.33 :I: 0.01 10.54 :I: 0.28 3.50± 1.00 95.001:I:0.00 1.50 ±0.02 25.28 ± 0. 18 7.00 :I: 0.03 0.015 :I: 0.30 
TVSU/424 40.00± 0.33 1.00 :I: 0.01 6.32 :I: 0. 18 0.50±001 113.26 :I: 0.33 0.20±0 03 29.70 :I: 0.33 1.00±0.06 0.002 :I: 0.33 
lVSU/465 35 00± 0.33 11.00±0.12 10.61 ±0.33 400±0.30 100.34 :I: 0.33 4 24 :I: 0.33 24.27±0.67 11.00±0.33 0.042 :I: 0.33 
TVSU/524 3900±012 16.67 :I: 0.88 17. 13 :I: 0.33 9.00 :I: 0.03 111.98 ± 0 13 347±0.67 24 90±020 17.00±067 0.037 ;I; 0.33 
TVSU/534 4100±014 6.23 ± O.QI 12 69±0 58 4.00 :I: 0.24 119.95 :I: 0.67 1.30 :I: 0.58 45.15±0.40 6.00± 0.03 0.013±0.01 
TVSU/562 4000±003 3.00 :I: 0.01 7.48 ±0.30 1.50±0.00 130.73 ±033 1.02±0.0 1 32.33 ± 0 11 5.00± 0.03 0.010± 1 00 
TVSU/689 38.00±0.03 12.33 :I: 0,03 14.30±0.20 9.00±0.40 120.67 :I: 0.00 2.64 :I: 0.33 56.00± 1.42 13.00±0.67 0.026± 0.33 
TVSUn33 37.00± 0.03 17.02±0.12 11 .38± 0.30 5.00 ±0.21 130.00 :I: 0.02 3.47 :I: 0.30 19.52± 0.33 17.00 :I: 0.33 0.034 ±0.30 
TVSU/1202 36.00±0 10 14.00 :I: 0 02 10.54 :I: 0.20 4.00 :I: 1.00 101.33 ± 0.33 3 46 ±0.33 18.42 ± 0.33 17.00± 067 0.034 :I: 0. 10 
TVSU/1243 38.00±020 9.67 ±0.03 13.78 :I: 0.33 6.00±0.20 119.50 ± 0.33 1.97 :I: 0.33 40.44±0.30 9.00±0.28 0.019 :I: 0 03 
TVSU/1258 40.00±0.03 8.00±0.88 8.32 ± 0.30 3.00 ± O.QI 115.43 :I: 0 67 1 63 ±0.58 17.25±013 8.00±0.54 0.016 ±0 33 
TVSU/1260 38.00± 033 2.00±0.33 6.52 ± 1.01 1.00±0.00 135.98 :I: 0.23 04 1 ±002 24.50±0.33 2.00±0.03 0.004 ±0.33 
TVSU/1419 3900±0.20 1.00±0.01 6.32 ± 0 18 1.80±0.02 137.88 :I: 0.00 120±0.58 39.60±0.52 1.00± 0.06 0.012±0.33 
TVSU/1543 44.00± 0.33 3.33 ± 0.13 8.30± 0.32 2.00±0.40 140.00a± 0 00 068±012 4850±0.01 3.00±0.20 0.006±0.03 
TVSU/ 1573 35.00± 0.32 3.33 ± 0.18 7.06 :I: 0.52 1.50±0.20 108.81±0.00 0.68 :I: 0. 12 4.30 :I: 0.00 3.00± 0.42 0.006 :I: 0.30 
TVSU/1606 40.00± 0.32 4.67± 1 45 7.21 ± 0.33 1.50±0.20 120.77 :I: 0 67 1.00±002 12 00± 0.38 4.00±054 0.010±001 

LSD (0.05) 
1.12 4.55 5.03 2.75 9.55 3.25 6.42 2. 11 

NS 
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4.1.3 Plant height 

Plant height differed significantly (P< 0.05) among the accessions (Table 5) and 

ranged from (48.00 ± 0.02) in accession NG/BG/8-A23 to (12.33 ± 0.67) in accession 

NG/BG/7/ 1 -A15 (Table 6). 

4.1.4 Number of leaves, leaf area and leaf area index 

Number of leaves per plant differed significantly (P<0.05) among the 

accessions (Table 5) and ranged from 29.00 ± 0.58 in accession NG/BG/611-A 13 to 

10.00 ± 0.13 in accession TVSU 1573 (Table 6). The accession NG/BG/8-A23 showed 

the highest mean value (30.12 ± 0.33) for leaf area while the lowest was observed in 

accession TVSU 329 with a value of 8 .66 ± 1.07 (Table 6). The highest leaf area index 

was recorded in accession NG/BG/8-A23 (2.49 ± 1.21) while the least was observed in 

accession TVSU 329 (0. 71 ± 0.10) (Table 6). Significant differences (P < 0.05) were 

observed among the accessions (Table 5). 

4.1 .5 Terminal leaflet length and leaflet width 

Terminal leaflet length differed significantly (P< 0.05) among the accessions 

(Table S) and ranged from 9.60 ± 0.33 in accession NG/BG/8-A23 to 6.86 ± 0.67 in 

accessions NG/BG/4-A 7 (Table 6). The maximum width was recorded for accession 

NG/BG/8 -A 23 with a mean value of 4.24 ± 0.53 while accession TVSU 1202 had the 

minimum width of 1.56 ± 0.34 (Table 6). Significant differences were also observed 

for terminal leaflet width (P< 0.05) (Table 5). 

4.1.6 Petiole length, number and intemode length 

The highest mean petiole length (18.59 ± 0.00) was recorded in accession 

NG/BG/8-A23 while the lowest was recorded in accession TVSU 562 (7.00 ± 0.03) 

(Table 6). Significant differences (P < 0.05) were observed among the accessions 

(Table 5).The highest number of petiole per plant was recorded in accession NG/ BG/ l

A2 (18. 00 ± 0.58) while accessions NG/BG/2-A 13; NG/BG/2/5-A 14; NG/BG/5-A8 
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and TVSU 562 had the least number (1.67 ± 0.33) (Table 6). The number of petiole per 

plant differed significantly (P < 0.05) among accessions (Table 5). The highest mean 

intemode length (12.50 ± 1.03) was recorded in accession NG/BG/8-A23 while the 

lowest was recorded in accession TVSU 733 (2.30 ± 0.23) (Table 6). Significant 

differences (P < 0.05) were observed among the accessions (Table 5). 

4.1.7 Number of pods and seeds per plant 

Accession NG/BG/2/ J/-A3 recorded the highest number of pods and seeds per 

plant (44 .66 ± 2 32; 46 .00 ± 1.67) respectively, while the least mean value (1.00 ± 

0.00) was observed in accessions TVSU 368; TVSU 424 and TVSU 1419 (Table 7). 

These parameters differed significantly (P < 0.05) among accessions (Table 5). 

4.1.8 Seed yield per plot 

The highest yield per plot was recorded in accession NG/ BG /2/1- A3 (9.38 ± 

0 .33) while the least was observed in accessions TVSU368 424 (0.20 ± 0.01) (Table 

7). Significant differences (P < 0.05) were observed among the accessions (Table 5). 

4.1.9 Pod fresh weight and dry weight 

The maximum fresh weight of pod was observed in accession NG/BG/3- A5 

(72.33 ± 0.33) while the minimum weight was recorded in accession NG/BG/4-A 7 with 

a mean value of 5.00 ± 0.52 (Table 7). Significant differences (P < 0.05) were observed 

among the accessions in pod fresh weight (Table 5). The highest pod dry weight was 

recorded in accession NG/BG/3- A5 with a mean value of 42. 33 ± 0.00 whereas the 

minimum was observed in accession TVSU 424 with a mean value of0.50 ± 0.0 (Table 

7). Significant differences (P < 0.05) were observed among the accessions in pod dry 

weight (Table 5). 
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4.1. IO Seed size (I 00 seed weight) 

..,. 

The maximum seeds· b . 
ize was o served m accession NGIBG! l-A2 (80.02 ± 0.33) 

whereas the minimum . 
. . was recorded rn accession TVSU 368 (3.67 ± 0.33) (Table 7) 

Significant differences (P < o OS) w b · 
. ere o served among the accessions in hundred seed 

4.2 Qualitative analysis 

Table 8 presents the qualitative traits of the 38 bambara groundnut accessions 

studied. 

4.2.1 Pod colours 

Among the 38 accessions of bambara groundnut evaluated, results revealed the 

following five distinct colours: yellow, yellow-brown, brown, reddish-brown and 

black. The accessions with yellow pods had the highest number (18). This was followed 

I by accessions with brown pods ( 13) then by accessions with yellow-brown pods (5). 

The accessions with black and reddish -brown pods recorded the least number (l) 

(Table 9) 

4.2.2 Testa colour 

Accessions with cream-coloured testa (Plate 3d) had the highest number (16) 

fol lowed by accessions with brown-seeded colours (I 0), seeds with light - brown 

colours (5) came next. Accessions with black-coloured testa were two in number (2) 

while accessions with dark-brown testa colour, brownish red, greyish-cream, dark-red 

and reddish- purple recorded the least number (l) (Table 9). 

4.2.3 Pod texture and pod shape 

Majority of the accessions were rough (narrow grooved plate 3b) (23); others 

were smooth (14) and only one accession was deeply grooved (1). Accessions with 

different pod shapes were encountered. 
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TABLE 8 

Distribution oft 0 qualitative characters in 38 bambara groundnut accessions 

tenrnnal leanet 
SIN ACCESSIONS pod colour pod texture podsha~ el:'.e!!!!Uern testa (!3ttern testa colour seed sha~ colour growth habit leafshal!!: 

I NG/BG/1-A2 Yellow-brown little grooved without point rh1ck Imes nopauern cream Round Green bunch oval 
2 NG/BG/2/l-A3 Yellow little grooved without point no eye pattern no pattern brown Oval Green bunch oval 
3 NGIBG/2/2-A4 Yellow-brown I mle grooved without point thick Imes no pattern cream Round Green bunch oval 
4 NG/BG/3/l-A5 Yellow I ittle grooved without pomt thick lines no pattern cream Round Green bunch oval 
5 NG/BG/6/6-A 7 Yellow-brown little grooved without point Butterny no pattern cream Round Green bunch oval 
6 NG/BG/5-A8 Brown smooth without point no eye pattern no pattern black Oval Green serrn bunch lanceolate 
7 NG/BG/2/3-A9 Brown little grooved without point no eye pattern no pattern brown Oval Green bunch oval 
8 NG/BG/2/4-A I 0 Yellow httle grooved without point thick Imes no pattern cream Round Green bunch oval 
9 NGIBG/6/1-A 13 Yellow-brown smooth without point Mottled dotted cream Round Green semi bunch lanceolate 

JO NG/BG/2/5-A 14 Brown httle grooved pointed \\11th hooks no eye pattern no pattern brown Oval Green bunch oval 
J I NG/BGntl -Al5 Black smooth pointed \\11th hooks no eye pauern no pattern black Oval Green semi bunch lanceolate 

12 NGIBG/612/17 Brown smooth pointed \\11th hooks thin line no pattern dark brown Oval Green semi bunch Janceolate 
13 NG/BG/712-A 18 yellow brown smooth without pomt Mou led marbled creamy grey Oval Green semi bunch ova.I 
14 NG/BG/6/3-A20 Brown smooth without point no eye pattern nopauern brownish red Oval Green semi bunch oval 
15 NG/BG/6/4-A2 I reddish brown smooth without point no eye pattern no pallern dark red Oval Green semi bunch oval 
16 NG/BG/8-A23 Brown httle grooved without point no eye pattern no pattern hght brown Oval Green spread mg oval 
17 TVSU2 14 Yellow llule grooved without pomt Buttcrny dotted cream Oval Green semi bunch oval 
JR TVSU 231! Yellow smooth without point no eye pattern dotted light brown Oval Green semi bunch oval 
19 TVSU261 Brown smooth without point no eye pattern dotted brown Oval Green semi bunch oval 
20 TVSU 305 Brown httle grooved without point Butterny dotted brown Oval Green semi bunch oval 
21 TVSU329 Yellow htlle grooved without pomt no eye pattern dotted brown Oval Green semi bu.nch oval 
22 TVSU 368 Brown hnle grooved pointed hooks noeyepanern light brown Oval Green semi bunch oval 
23 TVSU 401 yellow smooth without point Butterny no pattern cream Round Green semi bunch oval 
24 TVSU424 yellow smooth pointed with hooks no eye pattern no pattern brown Oval Green semi bunch oval 
25 TVSU 465 yellow little grooved pointed \\11th hooks Butterny no pattern cream Round Green semi bunch oval 
26 TVSU 524 yellow little grooved without point Butterny no pattern cream Round Green semi bunch lanceolate 
27 TVSU534 brown much grooved without point Butterny dotted cream Oval Green semi bunch oval 
28 TVSU 562 yellow smooth without point more food dotted/strict brown Oval Green semi bunch oval 
29 TVSU 689 brown smooth \\llthout point no eye pattern no pattern reddish purple Oval Green semi bunch oval 
30 TVSU733 yellow little grooved pointed with hooks no eye pattern no pattern light brown Oval green semi bunch lanceolate 
31 TVSU 1202 yellow little grooved pointed \\11th hooks no eye pattern no pattern cream Oval green semi bunch lanceolate 
32 TVSU 1243 brown h tt le grooved without point no eye pattern no pattern cream Round green semi bunch lanceolate 
33 TVSU 1258 yellow httle grooved pointed with hooks no eye pattern no pattern brown Round green semi bunch lanceolate 
34 TVSU 1260 yellow h ttle grooved pointed with hooks no eye pattern dotted cream Oval green semi bunch lanceolate 
35 TVSU 1419 yellow little grooved without pomt Butterny dotted brown Oval green semi bunch lanceolate 
36 TVSU 1543 yellow little grooved without point Buttcrny no puttern cream Round green semi bunch Elliptic 
37 TVSU 1573 yellow I it tie grooved without pomt Butterny dotted cream Oval green semi bunch Elliptic 
38 TVSU l606 brown little grooved pointed with hooks Butterny dotted ___ ligJit brown Round green semi bunch lanceotale 
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TABLE 9 

Summary of 10 qualitative characters as expressed in 38 Bambara accessions 

Qualitative C haracters Variations Number of accessions 

yellow 18 
Pod colour brown 13 

yellow-brown 5 
reddish-brown 1 
black I 

Pod texture narrow-grooved (rough) 23 
smooth 14 
deeply grooved 

without point (round) 26 
pointed/hooked 9 

Pod shape 

pointed 3 

no eye pattern 19 
butterfly II 

Eye pa ttern 

thick lines 4 
mottled 3 
thin lines I 

no testa pattern 25 
dotted 12 

Testa patte rn 

marbled I 

Testa colour cream 16 
brown 10 
light-brown 5 
black 2 
dark-brown I 
brownish-red I 
greyish-cream I 
dark-red I 
reddish-purple I 

oval 25 
round 13 

Seed shape 

oval 24 
lanceolate 12 

Lenf shape 

elliptic 2 

Termina l leaflet colour green 38 

G rowth habit semi-bunch 30 
bunch 7 
s readin I 

45 



I 

3a 3b 

PLATES 3a-3e: Pod shape/Seed colour/Testa pattern of some bambara nut accessions 
studied. 
3a=Pointed & hooked pod shape; 
3b=Rough pod texture; 3c=Seeds with no testa pattern. 
3d=Cream-coloured seeds with no eye pattern; 
3e=Seeds with butterfly-like eye pattern; 
3f=Pods (mostly double-seeded) produced by accession NG/BG/8-A23 
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Topping the list were accessions that were not pointed (round) (26), followed by 

accessions that were pointed and nooked (9) (plate 3a) and lastly by three accessions 

that were pointed (Table 9) 

4.2.4 Eye pattern and testa pattern 

The different eye patterns observed were: those with no eye (19 accessions in 

number) (plate 3d), butterfly-like eye pattern (11) (plate 3e), thick lines (4), mottled eye 

patterns (3) and thin line (J).Accessions with no testa pattern (plate 3c) had maximum 

number (25), followed by accessions with dotted testa pattern (11). The least number 

was observed in accessions with marbled testa pattern as well as dotted I striped (1) 

(Table 8). 

4.2.5 Seed shape and leaf shape 

The seed shapes observed in this study were round and oval. Oval - seed shape 

was recorded in 25 accessions while round-seeded shape was obtained in 13 accessions. 

Three shapes of leaf were observed in the present study: oval (24), lanceolate ( 12) and 

elliptic (2) (Table 9). 

4.2.6 Growth habit and terminal leaflet colour 

Result revealed three growth habits, namely: bunch, semi-bunch and spreading. 

Accessions with semi - bunch growth habits recorded the maximum number (29); 

followed by accessions with bunch type (8). The least number was observed in 

accession with spreading growth habit (1 ). It was observed that the thirty-eight 

evaluated accessions had green terminal leaflet colour (Table 9). 

4.3 Correlation coefficients of vegetative and reproductive attributes in 38 
bambara accessions 

The Pearson correlation coefficient (r) based on the mean of the accessions 

was usedto determine the relationship among some vegetative and reproductive 

attributes of bambara groundnut. Leaflet width showed a positive and highly 
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significant association with leaf area (r=+0.97; P<0.05) and leaflet length (r =+0.65; 

P<0.05). Results showed that leaf area correlated positively and strongly with 

internode length (r-0.999; P<0.05) and leaflet length (r-+O. 76 I; P<0.05). Seed yield 

per plot showed a positive and significant correlation with number of seeds per plant 

(r = 0.543; P < 0.05); pod dry weight (r- 0.889; P <0.05); pod fresh weight (r- 0.836; 

P<0.05); and number of pods per plant ( r = +0.836; P <0.05) (Table l 0). 

4.4 Regression analysis between yield per plot and other attributes 

Table 11 shows the regression coefficients between yield per plot with 

vegetative and reproductive attributes while Figures 1 and 2 show the regression 

graphs (Line of best fit). Regression analysis was done to examine the influence of 

the independent variables (other attributes) on the dependent variable (yield per plot). 

Positive and high regression relationships were observed between yield and leaf area, 

leaf area index, terminal leaflet width/length, petiole number, leaflet number, 

internode length, plant height, petiole length, percentage germination, days to 

seedling emergence, I 00 seed weight, number of seeds per plant, days to maturity, 

days to 50 % flowering, number of pods per plant, pod fresh weight and pod dry 

weight. 

4.5 Path coefficient analysis 

Table 12 portrays the path coefficient analysis between yield and other 

attributes. Path analysis is a cause and effect relationship. It was done to determine the 

direct and indirect effects of these attributes on yield. Seven attributes (terminal leaflet 

width, leaf area index, petiole length, pod fresh weight, pod dry weight, days to maturity 

and percentage germination) had a positive, direct and significant relationship with 

yield. The number of seeds per plant had an indirect and positive association (Table 

12). 
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TABLE IO 

Correlation coefficients of vegetative and reproductive attributes of 38 accessions of Bambara groundnut 

LW PH LA LP IL LL PL pp PFW PDW D2M lOOSW SPSY 
LW 1.00 
PH -0. l 1.00 

LA 0.97** -0.255 l.00 
LP 0.3 -0. 17 0.363 l.00 
IL 0.97** -0.258 0.999** 0.367 1.00 

LL 0.65** -0.435 0.761 ** 0.425 0.76 1.00 

PL -0.091 0.077 -0.017 0.274 -0.016 -0.203 1.00 
pp -0.021 -0.008 0.017 -0.015 0.02 0.328 0.041 1.00 

FW -0.006 -0.006 0.111 -0.061 0.114 0.209 0.211 0.851 ** 1.00 

DW 0.015 -0.251 0.091 -0.044 0.092 0.246 0.11 0.889** 0.987** 1.00 

D2M -0.127 -0.272 -0.269 -0.089 -0.268 -0.303 -0.03 -0.348 0.988** -0.346 l.00 
lOOSW 0.0084 -0.018 0.246 0.068 0.247 0.143 0.115 -0.423 0.805** 0.787 -0.239 1.00 

SP -0.047 -0.021 -0.009 -0.129 -0.006 0.316 0.035 -0.033 -0.033 -0.314 0.061 -0.139 l.00 

SY -0.063 0.014 0.086 -0.002 0.086 -0.233 -0.488 0.836** 0.836** 0.889** -0.343 -0.471 0.543**1 

LW = Leaflet width( cm), PH = Plant height (m), LA = Leaf area (cm2) , U P KLeaves per plant; lL= lntemode length, LL=Leafle t length (cm), PL= Pet1ole length; PIP • Pods per plant, PFW = Pod fresh weight (g); POW= 
pod dry weight (g), D2M = Days to maturi ty; IOOSW = 100 seed weight (g), SIP = Seeds per plant, SY = Seed yield per plot (g). 
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TABLE 11 

Regression between yield per plot and other characters 

Attributes Mean(O) Line of best fit equation YR 

Leaf area and yield/plot 13.779 0 =0.2860 + 12.84 7.466** 

Leaf area index and yield/plot 0.417 0 =0.0160 + 0.361 9.321 ** 

Terminal leaflet width and yield/plot 2.2771 0 =0.0420 + 2.138 4.476** 

Petiole number and yield/plot 4.422 0 =0.1320 + 3.989 12.218** 

leaflet number and yield/plot 14.043 O= l.795 0 + 10.16 10.502** 

lntemode length and yield/plot 6.9033 0 =0.1520 + 6.407 5.675** 

plant height and yield/plot 23.189 0 =0.7290 + 20.81 9.600** 

Terminal Leaflet length and yield/plot 8.1036 0 =0.0080 + 8.077 9.031 ** 

Petiole length and yield/plot 12.3118 0 =0.3240 + 11.25 7.145** 

Percentage germination and yield/plot 52.773 0 =4.8600 + 36.97 9.245** 

Days to seedling emergence 8.0973 O= -0.0370 + 8.219 9.230** 

100 seed weight and yield/plot 39.487 0 =5.8570 + 20.44 10.502** 

No.of seeds/plant and yield/plot 15.8157 0 =4.9390 - 0.246 6.619** 

Days to maturity and yield/plot 109.2592 O= -2.4880 + 118.l 8.136** 

{ Days to 50% flowering and yield/plot 37.4473 O= 0.455 0 + 38.92 8.3301 ** 

No.of pods/plant and yield/plot 15.4284 0 =4.9210 - 0.575 6.4771** 

Pod fresh weight and yield/plot 19.272 0 =6.2 15.0 - 0.937 8.948** 

Pod dry weight and yield/plot 10.332 0 =4.1120 - 3.040 13.192** 
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TABLE 12 

Path coefficient analysis results in 38 accessions of bambara nuts 

TRAITS LW Pll LAI LA LL l1P IL PL DTF PIP PFW POW DTM SIP SY IOOSW Y/H PN PG DTS 

LW 5. I07** 4.325 I 765 -0 17 0047 -6 283 3.043 5.989 -0 003 -0 097 - 10.37 3.265 -0.036 -0.224 0013 0.355 -4324 0.2267 1.0489 0.580< 
Pll -0.196 0.069 -0.797 0488 0002 -6 851 - I 669 -0 0 14 -0.341 0019 -6.631 9.41 3.558 -0.89 0.061 -10.37 3 265 04572 -0.3514 -0035 
LAI I 624 -4.816 1.5 13** -0. 163 -0.005 -8. 105 -2.45 1 -2.099 -0. 122 0018 -6.278 5.663 5.725 0.462 -0.068 -6.631 9.41 -1.4602 02732 -0.53( 
LA 2.41 6 13 613 - 12.86 - 1.052 -0 114 -1.473 -0.835 -2.492 0.389 0003 -6.283 3.043 5.989 -0.003 -0 097 -6.278 5.663 7 7353 0.1473 0179 
LL 0.027 4 64 1 5938 -0431 -0.042 8 145 -3 603 -5.142 0 .082 0039 -0.998 0.592 -0002 -0.298 0071 -6.283 3043 -1.9222 0.9036 I 269: 
LN 4.321 -2 468 -2.227 -0298 0071 -3.801 -0.612 -1.272 -0.514 0072 4.321 -2 468 -2.227 -0.298 0.071 -6.851 -1 669 07543 0.4439 -0 767 
IL 8392 6.367 -0.473 0.707 -0004 -6.065 -2.46-i -6 937 0.643 -0.05 8 .392 6.367 -0.473 0.707 -0.004 -8 105 -2.451 1.8225 0.8686 0.5711 
PL 4.693 -1. 137 4.29 -0.5 11 -0.017 - 10.015 -5.777 1.771** -0.504 -0.049 4.693 -1.1 37 4.29 -0.511 -0.017 -0.036 -0.224 -1.9885 1.2158 0.147< 
OTF 0.654 -0.639 -0.467 0.355 0.008 -2.272 -7.728 -0.779 0.081 -0.001 0.654 -0.639 -0.467 0.355 0.008 3.558 -0.89 0.2014 -0. 1642 -0.13 1 
PIP 4.268 8 .969 4 783 0 436 -0 013 - 11.513 -3.638 0.9 16 -0 6 -0.01 4.268 8.969 4.783 0.436 -0013 5.725 0462 -0.2718 1.032 1.637: 
PFW 2.501 10.156 0.496 0.689 -0.015 0.109 -6501 2.283 0.954 -0.043 2.501** 10.156 0.496 0.689 -0015 5.989 -0 003 I 77 14 0.3286 1.3821 
POW 0.886 4.064 - 1 667 -0.029 0032 5.208 -5.68 0. 154 -0.827 0.096 0.886 4.064** -1.667 -0.029 0 .032 -0.01 4 -0.34 1 1.4916 0.117 0.309 
DTM 3.91 -2.795 1.248 -0.78 0.079 -6.6 16 -3 341 1.512 0.176 -0033 3.9 1 -2.795 1.248** -0.78 0.079 -2.099 -0.122 -0.9278 0 9452 -0.44( 
SIP 22.668 OJI 2.939 0041 0 108 -6.412 -6477 2036 -0. 108 -0.059 22.668 0.31 2.939 0.041 0.108 0.013 0019 -0.085 3 1775 -0.395 
SY 7 137 1649 -0552 0.398 0267 -6.2 -5577 -4.054 0.647 -0.01 7. 137 1.649 -0.552 0.393 0.267 0.061 0.018 1221 1 0.7462 -0.107 
IOOSW 24. 155 -5 772 0.436 -0.423 -0.301 -0.972 -0.2 16 -1.507 0.68 1 -0.008 24.155 -5.772 0.436 -0.423 -0.301 -0.068 0.654 -0.5 157 3.1402 -I 49C 
Yfll -6.497 11 .334 - 1.228 0.342 -0.026 -0.023 -8 .358 -1.752 -0. 174 0.031 -6.497 11.334 -1.228 0.3.42 -0.026 -0.097 0.633** 2.2303 -0.7608 16141 
PN 0.0833 -1.11 0.75 17 -0.64 -0.753 -0.0278 -0.341 -2.373 -2.497 -0.1 866 1.326 2.069 0.434 2.4 16 -0.655 0.654 -0.639 -0.467 0.355 0008 
PG -0.3535 0.2473 1.79 01229 - 1.24 1 -0.3 107 -1.823 -1.058 0.886 4.064 -1.667 -0.029 0 .032 0.689 -0.033 0.574 -0013 4.268 8.969** 4 783 
DTSE - 1.7984 -0 367 1.6756 0965 -0 643 0.246 -1.057 0.436 3.9 1 -2.795 1.248 -0.78 0.079 -0.234 0 .452 0.665 -0.0 15 2.501 10.156 0.496 

LW = Leaflet width( cm); PH = Plant height (m); LAI = Leaf area index; LA = Leaf area (cm2); LL=Leaflet length (cm) LIP =Leaves per plant; 
IL=Intemode length ; PL=Petiole length; DTF =Days to 50% flowering P/P = Pods per plant; PFW = Pod fresh weight (g); POW= pod dry weight 
(g); DTM = Days to maturity; S/P = Seeds per plant; SY = Seed yield per plot (g). IOOSW = 100 seed weight (g); Y/H=Yield per hectare; 
PN=Petiole number; PG=Percentage germination; DTSE=Days to seedling emergence 
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4.6 Principal component analysis (PCA) of quantitative and qualitative 
characters in 38 bambara groundnut accessions 

The principal component analysis (PCA) for 13quantitative characters in the 38 

accessions is presented in Table 13. The first three principal components (PC 1, PC2 

and PC3) with eigenvalues greater than one, accounted for 75.80% of the total variation 

(Table 12). The first component (PCI) with an eigenvalue of3.840 explained 43.67 % 

of the overall variability among the accessions with most of the variation coming from 

plant height, leaf area, leaf width, pods per plant, internode length, JOO seed weight 

and seed yield. High loadings for the second component (PC2) with an eigen value of 

1.891 which described 20.01 % of the variance was accounted for by petiole length, 

pod dry weight, and number of leaves per plant. Pod fresh weight and leaflet length 

contributed most of the 12.12% explained variation at principal component three (PC3) 

with an eigen value of 1.00 I (Table 13) 

The principal component analysis (PCA) for I 0 qualitative characters was also 

performed for 38 accessions and is presented in Table 13. Six principal components 

with eigenvalues greater than one, accounted for 84.8290% of the total variation (Table 

13). 

The first component (PC!) with an eigenvalue of3.749 explained 23.430 % of 

the overall variability among the accessions with most of the variation loading values 

coming from eye colour and growth habit. High loadings for the second component 

(PC2) with an eigen value of 3.158 which described 19.736 % of the variance was 

accounted for by terminal leaflet colour and seed shape. Pod shape, testa colour and 

eye pattern contributed most of the 14.327% explained variation at principal component 

three (PC3) with an eigen value of 2.292. The fourth principal component (PC4) had 

an eigenvalue of 1.838 and contributed 11.489% to the total variation observed among 

the 38 bambara groundnut accessions. 
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TABLE 13 

Eigen vectors and values for principal components (PC) based on thirteen quantitative 
morphological traits in 38 accessions of bambara groundnut (Vigna subter.-anea) 

Quantitative traits Components 
PC 1 PC2 PC 3 

Plant height .891 .029 .234 

Leaf width .943 .014 .148 

Leaf area .888 -.212 .2 19 

No.of Leaves per plant -.093 -.693 -.019 

Leaflet length .261 .542 -.723 

Pods per plant .735 .475 -. 116 

lntemode length .727 -.274 -.060 

Pod dry weight -.464 .575 .534 

Petiole length .090 .664 .224 

Pod fresh weight 321 .122 .534 

:r l 00 seed weight .945 .284 -2 13 

Seed yield per plot 856 -342 -.332 

Seeds per plant .233 .255 -.018 

Eigenvalues 3.840 1.891 1.001 

% variation 43.666 20.010 12.120 

Cumulative variation 43.666 63.675 75.800 
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Principal loading attribute to this component was the testa pattern. Eigen value for 

principal component five (PCS) stood at 1.430 contributing 8.936% to the total variations 

with prominent loading values from pod texture. The sixth principal component (PC6) had 

an eigen value of 1.106 and contributed only 6.912% to the total variations observed in the 

accessions. Loading value for this principal component includes the leaf shape (Table 14). 

4. 7 Estimation of Phenotypic and Genotypic variances; Phenotypic and Genotypic 
coefficients of variation and heritability of quantitatve attributes in 38 
bambara groundnut accessions 

Results of genetic variance, genotypic coefficient of variation, phenotypic variance, 

phenotypic coefficient of variation and heritability of the quantitative attributes of 38 

accessions of bambara groundnut are given in Table 15. The result showed that the highest 

percentage genotypic coefficient of variation (GCV) of 171.952% was obtained in tenninal 

leaflet width while the least GCV of 3.878% was recorded in percentage germination. 

Similarly, the phenotypic coefficient of variation (PCV) was highest and lowest in tenninal 

leaflet width and percentage germination at 175.080% and 4.323% respectively. 

Heritability estimates in the broadsense were high in most of the traits of the accessions. 

The highest was recorded for pod fresh weight at 99.127% while the lowest went to 

tenn inal leaflet length at 27 .110% (Table 15). 

4.8 Cluster analyses based on morphological data 

4.8.1 Cluster analysis 

Cluster analysis was done using the unweighted pair group method with 

arithmetic means (UPGMA) and a dendrogram of 38 bambara groundnut accessions 

based on the morphological data generated. Accessions were grouped into three major 

clusters. Cluster one had 7 sub-clusters which consisted of33 accessions (21 from UTA 

and 12 from local farmers), cluster two had 4 local accessions and cluster three was an 

outlier (TVSU 1419) (Figure 3). 
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TABLE14 

Eigen vectors and values for principal components based on ten qualitative 

t 
morphological traits in 38 accessions of bambara groundnut 

Qualitative traits Com Eon en ts 
PCl PC2 PC3 PC4 PCS PC6 

Eye colour -0.857 0.051 0.158 0.225 -0.328 -0.054 
Growth habit 0.62 0.71 -0.099 0.153 0.025 -0.045 
Terminal leaflet colour 0.325 0.812 -0.004 -0.127 0.036 0.191 
Eye pattern -0.384 -0.003 -0.632 0.139 0.463 0.097 
Leaf shape 0.409 -0.369 0.063 -0.151 0.18 1 0.692 
Testa colour 0.0 13 0.323 0.529 0.318 -0.266 0.453 
Testa pattern 0.111 0.314 -0.110 0.763 -0.125 0.306 
Pod texture 0.177 -0.327 0.422 0.464 0.593 -0.011 
Pod shape -0.342 -0.065 0.635 0.369 0.420 -0.080 
Seed shape 0.555 0.632 0.304 0.121 -0.072 -0.349 
Eigen values 3.749 3.158 2.292 1.838 1.430 1.106 
% variation 23.430 19.736 14.327 1 I .489 8.936 6.912 
Cumulative variation 23.430 43.165 57.492 68.981 77.911 84.829 
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TABLE15 

Estimates of genotypic and phenotypic variances (GV and PY), genotypic coefficient 
of variation (GCV), phenotypic coefficient of variation (PCV) and broadsense 

heritability (H2b) for morphological traits in 38 bambara nut accessions 

GV EV PV Mean PCV GCV H2b 
Attributes O/o O/o 

14.783 3.421 18.204 23.189 18.399 16.580 81.200 
Plant height 
Leaf area 27.067 3.693 30.760 13.779 40.250 37.757 87.990 

Leaf area index 0.090 0.034 0.124 0.417 84.445 71.942 72.580 

Terminal leaflet width 15.330 0.562 15.892 2.277 175.080 171.952 96.460 

Terminal leaflet length 2.197 0.260 2.457 8.103 19.344 18.292 27.110 

lntemode length 14.021 2.027 16.048 6.903 58.032 54.243 87.369 

Petiole length 16.094 2.197 18.291 12.311 34.739 32.586 87.988 

Days to 50% flowering 14.975 2.810 17.785 37.447 11.261 10.333 84.200 

J. No. of pods/plant 292.270 3.056 295.326 15.428 111.390 110.810 98.960 

Pod fresh weight 642.831 5.660 648.49 1 19.272 132.140 131.559 99.127 

Pod dry weight 224.201 2.711 226.912 10.332 145.800 144.922 98.805 

Days to maturity 2155.570 2804.788 4960.358 109.26 64.460 42.493 43.455 

No. of seeds/plant 273.042 4.243 277.285 15.815 105.290 104.482 98.469 

100 seed weight 666.898 39.690 706.588 39.487 67.317 65.399 94.382 

Seed yield/plot 10.741 1.368 12.109 3.253 106.970 100.748 88.702 

% germination 4.190 1.016 5.206 52.773 4.323 3.878 80.484 

Days to emergence 1.005 0.989 1.994 8.097 17.439 12.381 50.401 

Petiole number 26.425 0.667 27.092 4.422 117.710 116.248 97.538 

No. of leaves 134.731 24.326 159.057 14.043 89.808 82.655 84.706 

EV=Error variance. 
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FIG. 3: Dendrogram of38 bamabara groundnut accessions based on morphological data 
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The accessions clustered based on morphological affinity in addition to their 

geographical location/origin. For instance, cluster one contained all the accessions 

obtained from IITA, except one (TVSU 1419). TVSU 1419 was one of three least 

yielding accessions (one pod per plant). On the basis of the attributes, the four best 

yielding accessions (NG/BG/1/l-A2 (Gombe), NG/BG/2/l-A3 (Jos), NG/BG/2/2-

A4(Plateau) and NG/BG/3/ l-A5(Bomu) as revealed by this study were grouped on 

cluster two of the dendrogram (Figure 3). 

4.9 Molecular analysis 

4.9.1 Genetic diversity studies in 38 accessions of Vigna subterranea based on seven 
(7) SSR markers 

Table 16 gives a summary of the results of genetic diversity studies of 38 

bambara groundnut accessions using seven SSR markers. Eleven (11) randomly 

selected SSR markers specific to bambara groundnuts were used for screening the 38 

accessions. Seven out of the eleven SSR markers amplified reproducible polymorphic 

bands with primers 1 and 7 as examples (Plates 4 and 5). The expected heterozygosity 

value ranged from 0.35 for primer 7 to 0.63 for primers 16 and 23 with an average of 

0.53. The polymorphic information content (PIC) had a mean of 0.45 across all markers 

and ranged from 0.43 (primers 4 and 16) to 0.48 (primer 7). Effective multiplex ratio 

(E) which is also the number of effective polymorphic loci was similar for all markers 

at 1.00, while the marker index (MI) value was at an average of 0.53. 

The discriminating power (0) had the maximum value for primer 7 at 0.95 with 

an average of 0.60. A total of 17 alleles were detected with an average of 2.4 for all 

markers (Table 16). 
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TABLE 16 

Genetic diversity indices in 38 accessions of Vigna subterranea and polymorphic 
information content based on seven SSR markers 

He PIC E MI D BS NA 

Primer 1 0.46 0.46 0.46 0.44 200-300 3 
Primer 3 0.51 0.45 1 0.51 0.51 80-200 3 
Primer 4 0.52 0.43 1 0.52 0.44 150-200 2 
Primer 7 0.35 0.48 1 0.35 0.95 50-100 3 
Primer 16 0.63 0.43 1 0.63 0.64 I 00-150 2 
Primer 19 0.61 0.46 1 0.61 0.63 120-150 2 
Primer 23 0.63 0.47 1 0.63 0.63 80-100 2 
Mean 0.53 0.45 1 0.53 0.6 2.4 

He= expected heterozygosity, PIC= polymorphic information content, E= effective 
multiplex ratio, MI= marker index, D= discriminating power, BS= band size, NA= 
allele number 
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PLATE 4: Band patterns of 38 bambara accessions with Primer I 

1 =NG/BGl2/1 -A3; 2= NG/BG/2/2-A4; 3= NG/BG/3-A5; 4=NG/BG/4-A 7; 5=NG/BG/5-A8; 6=NG/BG/2/3-A9 

7= NG/BG/2/4-A 1 O; 8= NG/BG/611-A 13; 9= NG/BG/2/5-A 14; I 0 =NGIBGn/2-A I 8; 11 = NG/BG/6/3-A20 

12=NG/BGl6/4-A2 l; 13 =NG/BG/6/2-A 17; 14- NG/BG/8-A23; 152 NG/BG/1 /1-A2; 16 =NG/BGntl-A 15 

17=TVSU 214; l 8=TVSU 238; 19=TVSU 261 ; 20=TVSU 305; 21=TVSU 329; 22=TVSU 368; 23=TVSU 401 

24=TVSU 424; 25=TVSU 465; 26=TVSU 524; 27=TVSU 534; 28=TVSU 562; 29=TVSU 689; 30=TVSU 733 

3l=TVSU 1202; 32=TVSU 1243; 33=TVSU 1258; 34=TVSU 1260; 35=TVSU 1419; 36=TVSU 1543 

37=TVSU 1573; 38=TVSU 1606; L=DNA ladder. 
umbers I to 22 of the band pattern represent accessions 17 to 38 
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PLATE 5: Band patterns of38 bambara accessions for primer 7 

Note: The name Primer 6 was given here based on serial oumberinz in Table 2 but in the actual sense, it ls primer 7 

' 
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4.9.2 Principal coordinate analysis (PCoA) 

A two dimensional scatter graph (Pl and P2) for the 38 bambara groundnut 

accessions was generated from seven SSR markers with DAR win 5.0 version. This was 

done to reveal genetic similarities and dissimilarities among the accessions. Result 

recorded mixtures of accessions across both axes (Pl and P2) but accessions obtained 

from IITA dominated the left-hand side of the graph while the locally-sourced ones 

were more on the right side. The PI-axis contained 20 accessions. Thirteen of these 

accessions were obtained from IIT A and seven from local farmers. Similarly, P2-axis 

had 17 accessions (IITA=8; local farmers=9). Accession (TVSU 1419) was equally an 

outlier located on the X-axis. In the first axis (Pl), accessions were clearly demarcated, 

although they associated closely with one another. Most of the accessions were also 

grouped based on their geographical locations/origin, especially those obtained from 

IITA (TVSU 401, TVSU 424, TVSU 524, TVSU 534, and TVSU 562 from the 

Cameroons) (Figure 4). Others include TVSU 305 and TVSU 1202 from Burkina Faso 

as well as TVSU 689 and TVSU 733 from Zambia. 

Also, some accessions collected from IITA which originated from Nigeria had 

close association with accessions sourced from local farmers (NG/BG/I /1-A2 and 

TVSU 1258). In the second axis (P2), accessions associated more closely and 

overlapped. Result showed that three (NG/BG/2/1-A3(Jos), NG/BG/2/2-A4(Plateau) 

and NG/BG/3/1-A5(Bornu) of the best four-yielding accessions obtained in the present 

study were found on this axis. They overlapped with TVSU l 543(unknown location), 

TVSU 26l(Nigeria) and TVSU 465(Cameroon), respectively. TVSU 238(Ghana) was 

distinctly apart (Figure 4). 
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principal coordinate analysis (Axes 112) 
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FIG 4: Scatter graph of PCoA of SSR markers for 38 accessions ofbambara groundnut 

=NG/BG!2/l ·A3; 2= NG/BG/2/2-A4, 3= NG/BG/3·A5, 4=NG/BG/4-A7; 5=NG/BG/5-A8; 6=NG/BGl2/3-A9 

7= NG/BG!2/4·A 1 O; 8= NG/BG/611-A 13, 9= NG/BG/2/5-A 14, 10 = NG/BGn/2-A18; 11 = NG/BG/6/3-A20 

12=NG/BGl614-A21 ; 13 =NG/BG/612-Al7, 14- NG/BGl8-A23, IS-NG/BGll/ 1-A2; 16 =NG/BGn/1-A lS 

17=TVSU214; 18=TVSU 238; 19=TVSU 261; 20=TVSU 305; 2l=TVSU 329; 22=TVSU 368; 23=TVSU 401 

24=TVSU 424; 25=TVSU 465; 26=TVSU 524; 27=TVSU 534, 28•TVSU 562, 29=TVSU 689, 30=TVSU 733 

31=TVSU 1202; 32=TVSU 1243; 33=TVSU 1258; 34=TVSU 1260; 35=TVSU 1419; 36=TVSU 1543 

37=TVSU 1573; 38=TVSU 1606; 
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4.10 Discussion 

Legumes have a major role to play in the fight against malnutrition and in the 

contribution to food security (Brink et al., 2006; Aliyu et al., 2016). Bambara groundnut 

which is a leguminous crop is neglected and underutilized despite its huge potentials. 

It is not widely known and so is less cultivated. This study focused on the morphological 

evaluation and genetic diversity studies of 38 bambara groundnut accessions for a 

poss ible adaptation to South-South Calabar ecological zone. 

The quantitative traits studied showed substantial level of variability. The 

seedling emergence time of 7-9 days is within the range of7-15 days given by IPGR1 

(2002) for this crop. This result is equally in line with the findings of Brink et al. (2006) 

and Toure et al. (2012) who reported that seedling emergence could take 5-21 days and 

6-15 days after sowing, respectively. However, this is contrary to the report of Karikari 

(2000) who observed that it took 14-24 days for emergence. These various reports 

confirm the existence of substantial level of variability in the crop. 

In the present study, days to 50% flowering ranged from 33 to 44. This result 

falls within the range of 30 - 55 days to 50% flowering as reported by Brink et al. 

(2006); Ouedraogo et al. (2008); Toure et al. (2012) and Shegro et al. (2013). Similarly, 

days to maturity in the present study ranged from 93 to 140 days. Baudoin and Margeai 

(200 I) also reported the growth cycle of bambara groundnut to be between 100 and 180 

days. However, records of shorter growth cycles of about 90 days were recorded in 

Ghana (Berchie et al., 20 I 0). The early flowering accessions particularly NG/BG//711 -

A 15 and NG/BG/7/2-A18) also matured early and produced considerable number of 

pods (20 and 23 per plant), respectively in this study and could be considered in the 

selection and breeding process even though they were not among the best four-yielding 

accessions. 
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Jn this study, the maximum plant height (48.00 cm) was recorded in accession 

NG/BG/8-A23. Tall plants may have an advantage when intercropped with other plants, 

and may compete favourably in a community (Evans, 1995). On the other hand, 

accession NG/BG/7/1-A15 which had the shortest height (9.00 ± 0.67) in the present 

study turned out to be one of the early-flowering and early maturing accessions, an 

indication that no accession should be written off completely, irrespective of their 

stature. Shegro et al. (2013), in their assessment of variability in bambara observed a 

mean plant height of 37.50 cm, which is within the range observed in this study. 

The number of pods is an important yield component and could be used for 

grain prediction in selecting bambara groundnut landraces (Sobda et al., 2013). In the 

present study, accession NG/BG/2/1-A3 recorded the highest number of pods per plant 

(44.66±2.32). Accessions that recorded yields of 20kg and above could be included in 

the farming system in Calabar area. The very poor yield from accessions TVSU 1419, 

368 and 424, which produced one pod per plant, could be attributed to genetic rather 

than environmental effect since they were all raised in the same environment. Molosiwa 

(2012) observed less number of pods in lines 95000 from Tanzania and 1 I 3Bots5 

from Botswana and attributed their poor performance to the environment. 

Seed yield is a quantitative character which is said to be mainly influenced by 

the environment and has low heritability (Lawrence, 1968; Ene-Obong and Okoye, 

1992 and Ofori, 1996). In the present study, the highest number of seeds per plot was 

observed in accession NG/BG/2/1-A3 (46.00±1.67) while the least number was 

recorded in accessions TVSU 424, TVSU 1419 and TVSU 368 with a mean value of 

1.00±0.0 I. Average yield of bambara groundnut is generally low and unstable 

compared to other cultivated Vigna crops. This could be attributable to lack of improved 

cultivar, poor seed storage and the environment which may be characterized by various 
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abiotic and biotic stresses (Dimkatso, 2006; Odongo et al. , 2015). In this study, the 

highest yield of 9.38g (0.0938t/ha) was observed in accession NG/BG/1 -A3. This is 

lower than the yield (4t/ha) recorded by Kouassi and Zoro (2009) in a controlled field 

experiment in Coted' Ivoire, in the Middle Belt and in Northern Nigeria. Nevertheless, 

this study has shown that bambara groundnut could also have a good yield in the South

South-Calabar ecological zone if properly managed. 

Qualitative characters equally showed substantial amount of variability in this 

study in terms of pod colour, pod shapes and growth habits. Similar reports were given 

by Molosiwa (2012) who observed all pod colour classes with the exception of the black 

ones. Three types of growth habits (bunch, semi-bunch and spreading) were observed 

in the present study and accessions with semi-bunch growth recorded the maximum 

number (30). Similar growth habits were recorded by Molosiwa (2012) and Ddamulira 

et al. (2016). Ofori ( 1996) reported that the bunch morphology type could enhance yield 

in bambara groundnut. It was observed in the present study that the four best yielding 

accessions had the bunch type growth habit (Table 8). Accession NG/BG/8-A23 with 

the spreading growth habit had the highest mean leaf area and also produced vigorous 

pods. Most of these pods contained double seeds (plate 3f). Similar findings were made 

by Ofori (1996); Missangu et al. (2007) and Onwubiko et al. (2011). The spreading 

morphology type could be useful in mixed cropping while semi-bunch type may be 

good for monoculture (Molosiwa, 2012). Thus, selection of accessions based on these 

factors could improve the productivity of bambara groundnut. 

Seed coat colour is a major trait that affects consumer acceptability, their 

preference and use patterns differ from place to place (Tian and Xu, 1993). Results of 

the present study showed nine seed colours among accessions. The cream-coloured 

testa had the highest number ( 16) indicating this as the colour of seed that most fanners 
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select during the planting season. The result is in agreement with the dominant cream 

colour observed by Ddamulira et al. (2016); but differed from Molosiwa (2012) who 

recorded majority as red-coloured seeds. The report of two surveys carried out in 

Swaziland and Botswana showed that farmers plant mixtures of bambara seeds but 

preferred cream-colour ones (Brink et al., 1996; Sesay et al., 2003; Oyiga et al., 

20 l O).The preference of cream coloured seeds to other colours may be due to the fact 

that cream coloured seeds are Jess bitter (less tannin content) and take Jess time to cook, 

(Akpalu et al., 2013). The results of the morphological studies are equally in line with 

findings made by other researchers like Goli (1995), Ntundu et al. (2006), Olukolu et 

al. (2012), Aliyu and Massawe (2013) and Molosiwa et al. (2015). The documented 

variations among the characters revealed a good potential for the improvement of the 

crop (Molosiwa, 2012). 

Principal component analysis (PCA) showed that 100 seed weight, number of 

leaves per plant, terminal leaflet length, terminal leaflet width, plant height, seed yield 

per plot and pod per plant were the key contributors to the observed variations. Thus, 

both the vegetative and reproductive attributes jointly contributed most of the variations 

and these could be used to separate and identify accessions. Aliyu et al. (2016) observed 

similar patterns of loadings in their review of genetic diversity of bambara groundnut, 

whereby the reproductive components as well as various vegetative indices ranked high 

in all the three principal components. 

Results of correlation studies indicate positive and highly significant 

associations among several traits such as leaf area and both leaflet length and leaflet 

width. Ouedraogo (2008) and Shegro et al. (2013) observed similar associations and 

attributed it to a functional relationship between leaflet length and width. The 

significant associations obtained from both correlation and regression analyses among 
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several traits imply that improvement in one trait could result in correlated responses in 

other traits. Consequently and based on the results obtained in this study, number of 

pods per plant, number of seeds per plant, pod dry weight and pod fresh weight may be 

regarded as the major yield factors. Thus, selection for these factors could be helpful in 

the improvement of yield in bambara groundnut. It is known that improvement 

efficiency for crops is related to the magnitude of heritability and genetic coefficient of 

variation (GCV) of individual traits (Baye, 2002). Therefore, traits with high values of 

GCV and heritability such as leaflet width, petiole number, pod fresh weight, pod dry 

weight, pods/plant, seeds per plant and seed yield/plot as observed in this study could 

be selected for the enhancement of bambara crops. Similar reports were made by Ene

Obong and Okoye ( 1992) in Sphenostylis stenocarpa; Nwofia (2004) in cowpea; as 

well as Oyiga and Uguru (2011) and Jonah et al. (2013) in bambara groundnut. 

The dendrogram grouped the 38 bambara groundnut accessions into three major 

clusters with several sub-clusters using the morphological data (Figure 2). Furthermore, 

the best four-yielding accessions grouped on cluster two of the dendrogram suggested 

that morphological characters can be used to identify important traits such as yield in 

bambara crops (Makanda et al., 2009). 

Molecular analysis: Seven (7) SSR markers were used in the genetic analysis of 38 

bambara groundnut accessions. Two distinct features may be used to verify the level of 

polymorphism in markers. These are polymorphic information content (PIC) and 

heterozygosity estimates (Shete et al., 2000). Markers with PIC above 0.5 are usually 

considered as highly informative (Bostein et al., 1980). In this study, the average 

polymorphic information content found among markers was 0.45. This result is higher 

than the average PIC value (0.29) given by Odongo et al. (2015) when they assessed 

I 05 bambara groundnut accessions with 12 SSR markers. Molosiwa et al. (201 5) 
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reported an average PIC value of 0.42 ranging from 0.08 to 0.89 using 68 SSR markers 

for 24 bambara crops. The expected heterozygosity (He) estimated in this study stands 

at an average of 0.53. This was also different from the mean value (0.35) given by 

Odongo et al. (2015) but slightly above that of Molosiwa et al. (2015) at 0.50. On the 

contrary, Mohammed (2014) reported a higher average of 0. 78 having evaluated 50 
0 

bambara groundnut accessions with five SSR markers. The differences observed in 

these values could be as a result of the type of markers and number of accessions 

employed. The principal coordinate analysis (PCoA) revealed that accessions were 

spread on the P-1 and P-2 axes. Most of the accessions had close association with one 

another indicating similar traits among them. The overlapped accessions demonstrated 

a close genetic relationship, suggesting they could have the same origin. This is an 

indication that accessions could easily be tracked for identification and selection for 

breeding programmes. Amadou et al. (2001) and Massawe et al. (2003) recorded 

similar trend of associations and proposed that such close associations between 

bambara groundnut accessions could mean that they were related or they were the same 

genotypes. They attributed it to indiscriminate transfer and unorganized collection of 

seeds from one neighbouring country to another and among farmers within the same 

country. This would result in a single accession bearing several different names and 

identities, but possessing the same genetic information. The result of the present study 

confirmed that accessions which overlapped with the best-yielding ones (Figure 4) can 

perform well in terms of yield in Calabar agro-ecological zone. Accessions that were 

distinct show a distant relationship from the others and could be used by breeders in the 

improvement ofbambara crops. 

In this study, result of the genetic analysis showed a moderate level of 

polymorphism within the accessions. The analysis also demonstrated the ability of the 
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selected SSR markers to distinguish among accessions (Aliyu and Massawe, 2013; 

Mohammed, 2014). The moderate level of genetic diversity recorded (mean of 0.53) 

may be as a result of the varied sources of planting material which were collected 

locally and from some African countries (Molosiwa, 2012).The present study also 

revealed that SSR markers exhibited a similar clustering pattern with the morphological 

data in the accessions. This was shown by the grouping together of the highest yielding 

accessions (NG/BG/2/l-A3 with 9.38g, NG/BG/ l-A2 (8.16g); NG/BG/2/2-A4 (8.13g) 

and NG/BG/4-A5 (7.76g) on the P2-axis of the PCoA for SSR markers (Figure 3) and 

cluster two of the dendrogram generated from morphological data (Figure 2). Similarly, 

the PCoA grouped accessions mainly based on their origin and source of collection. 

Considering the low cost, simplicity and agricultural relevance of morpho-agronomic 

characters, it is still a veritable tool in germ plasm variation studies (Molosiwa, 20 I 2). 

A study of the two methods used in the present work showed that both methods are 

important in diversity studies and therefore could be employed to complement each 

other. The results of the evaluation of the morphological and genetic diversity of 

bambara groundnut using SSR markers as revealed in this study could help in the 

identification and selection of appropriate bambara crops for breeding purposes. 
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5.1 Summary 

CHAPTER FIVE 

SUMMARY AND CONCLUSION 

In the present study, variability of 38 accessions of bambara groundnut were 

investigated using morphological and molecular markers. Findings revealed that there 

was an early emergence of seedlings (7-9 days); early flowering (from 33-44 days) and 

early maturity (93-140 days). These are good agronomic attributes of crops that could 

find importance in disease escape as well as in some adverse environmental conditions 

and should be considered in the selection process. 

Attributes such as plant height, leaflet number, leaf area, seed weight, seed yield 

per plot, pod dry weight, pod fresh weight, terminal leaflet width and length, petiole 

and internode lengths, eye colour, growth habit, terminal leaflet colour, seed shape, eye 

pattern, pod shape, testa colour, testa pattern, pod texture and leaf shape were revealed 

as contributing most significantly to the variations observed in this study using the 

principal component analysis (PCA). Accession NG/BG/2/ J-A3 sourced from local 

farmers in Plateau State Nigeria was the highest yielding accession (9.38g). This was 

followed by accessions NG/BG/2/2-A2 (8.16g); NG/BG/2/1-A4 (8.13g) and NG/BG/4-

AS (7.76g). These accessions could be included in the farming system in Calabar area. 

Although yields of bambara groundnut in the Middle Belt and Northern Nigeria as well 

some African countries were higher than what was obtained in this study; results of the 

present work showed that bambara nut could also have a good yield and be adapted to 

Calabar ecological zone, if well managed. Result also revealed that locally-sourced 

accessions performed better in yield than the improved varieties from IITA. This was 

confirmed in the grouping pattern of PCoA and cluster analysis where the highest 

yielding accessions were clustered. 

73 



It suggested that accessions could also be grouped based on morphological and 

agronomical attributes, for example seed yield. This would help breeders to select 

appropriate planting materials for future breeding purposes. The present study also 

con finned the use of SSR markers as tools that could be used to group and differentiate 

between bambara groundnut accessions mainly based on their areas of geographical 

location/origin . Furthermore, the sub-clustering pattern generated by the dendrogram 

revealed some level of intra-landrace polymorphism. This suggested that accessions 

existed in various forms which could be harnessed for the improvement of bambara 

crops. This study revealed that morphological evaluation and the use of molecular 

markers could both be employed to assess the diversity of bambara groundnut and 

information obtained would assist in selection for crop improvement and germplasm 

collection storage. 

5.2 Recommendation 

More research, using morphological and more molecular tools be carried out on 

the accessions evaluated in this study over a number of years and location in order to 

ascertain their stability. 

That a larger number of SSR markers be screened in addition to the number 

employed in the present study in order to obtain more information in the crop. 

5.3 Contributions to knowledge 

1. The present study has established some accessions that could be exploited by 

breeders in the improvement ofbambara crops. These include: NG/BG/2/1-A3 

with a yield of 9.38g; NG/BG/1-A2 (8.16g); NG/BG/2/2-A4 (8.13g) and 

NG/BG/4-AS (7.74g). They could be included in the farming system in the 

South-South Calabar, ecological zone. 
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ii . The number of pods per plant, pod fresh weight, pod dry weight and number of 

seeds per plant had positive and significant relationship with yield from 

regression and correlation analyses; therefore selection based on these traits 

would help in the improvement of yield in bambara groundnut. 

111 The study has upgraded available molecular information for this crop and 

established the level of genetic diversity present as moderate (5.3) 

iv. The study has identified traits with high heritability and genetic coefficient of 

variation (GCV) which could be exploited in the breeding of this crop, 

v. This study is a detailed research undertaken to introduce bambara groundnut 

into Calabar agro-ecology and so could be a source of infonnation for those 

intending to carry out any research on this field of study. 
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APPENDIX 

Appendix l : Preparation of standard solutions 

A CT AB buffer (Cetyl Trimethyl Ammonium bromide 
Compositions: 1 OOml of lM Tris, pH 8.0 

280ml SM Nae! 
40ml O.SM EDTA 
20gCTAB 
Final volume is made up to I litre with water 

B TAE buffer for electrophoresis 
50x T AE buffer 

Dissolve 242g Tris base in water 
Add 57. lml glacial acetic acid 
Add 1 OOml of 0.5M EDTA, pH 8.0 
Final volume is brought to 1 litre 

C lx TAE buffer 
20ml of 50x TAE buffer 
Make up to I litre with water 

D TE buffer for DNA preservation 
1 OmM Tris base dissolved in I .OM Hcl until pH 8.0 
lmMEDTA 
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APPENDIX 2 

~arwm 5.0 PRIMER 
SCORES 

38 17 
primer pnmcr primer primer 

unit pnmer I primer I primer I pnmcr 3 primer 3 primer3 pnmer4 pnmcr4 pnmer6 pnmcr6 primer 6 pnme.9 pnmer9 10 10 8 8 

NGIBG/2/1-A3 I 0 0 0 0 I 0 I 0 0 0 0 0 0 0 0 0 

NGIBG/2/2-A4 0 0 I 0 I I 0 0 0 0 0 I 0 I 0 0 I 

NGIBG/3/-A5 I 0 0 0 I I 0 I 0 0 I 0 I 0 0 0 I 

NGIBG/4-A7 0 0 I 0 I I I 0 I 0 0 I 0 0 I I 0 

NGIBG/5-A8 0 1 0 0 I 1 1 0 0 1 0 1 0 0 1 0 1 

NG/BG/2/3-A9 I 0 0 0 I 0 1 0 0 0 0 0 0 

NG/BG/2/4-A 10 I 0 0 I 0 0 1 0 0 0 0 0 0 

NG/BG/6/1-A 13 0 I 0 I 0 0 1 0 0 I 0 I 0 I 0 I 0 

NGIBG/2/5-A 14 0 1 0 0 1 1 1 0 0 0 I I 0 I 0 I 0 

NGIBGnf2-Al 8 0 0 1 0 1 1 1 0 0 0 0 0 0 I 0 I 0 

NGIBG/6/3-A20 0 0 0 0 0 0 1 0 I 0 0 I 0 I 0 

NGIBG/6/4-A21 I 0 0 1 0 0 1 0 0 1 0 1 0 I 0 1 0 

NG/BG/6f2-A 17 0 I 0 I 0 0 1 0 0 0 0 0 0 1 0 

NGIBG/8-A23 0 1 0 1 0 0 1 0 0 I 0 0 I I 0 

NGIBG/1/ 1-A2 0 I 0 1 0 0 1 0 0 1 0 I 0 I 0 

NGIBGn/1-Al 5 0 I 0 1 0 0 1 0 0 1 0 0 I 0 I I 0 

rvsu 2 14 0 0 I 0 I 0 0 1 0 0 1 0 I 0 I 

rvsu 238 0 1 0 0 I 0 0 1 0 0 0 I 0 

TVSU26 1 0 1 0 0 I 0 0 I 0 0 0 

rvsu 305 0 0 I 1 0 0 0 I 0 0 I 0 I 0 I 0 1 

rvsu 329 0 1 0 0 0 1 1 0 0 1 0 1 0 I 0 I 0 

rvsu 368 0 1 0 0 I 0 I 0 0 1 0 0 I 0 I 0 I 

TVSU401 0 1 0 1 0 0 1 0 I 0 0 0 I 0 1 0 1 

rvsu 424 I 0 0 1 0 1 0 0 0 I 0 I 0 1 

rvsu 465 I 0 0 0 I 0 0 1 0 0 0 0 1 

rvsu 524 I 0 0 0 0 0 0 I 0 0 0 0 I 

rvsu 534 1 0 0 0 0 0 1 0 1 0 0 0 I 0 I 0 I 

rvsu 562 0 1 0 I 0 0 I 0 0 I 0 I 0 I 

rvsu 689 1 0 0 0 I 0 I 0 0 0 1 0 I 0 I 0 I 

rvsu 733 I 0 0 0 I 0 1 0 0 1 0 I 0 0 I 0 I 

rvsu 1202 0 I 0 1 0 0 0 0 0 1 

rvsu 1243 I 0 0 0 I 0 1 0 0 I 0 I 0 0 I 1 0 

rvsu 1258 0 1 0 1 0 1 0 0 I 0 0 I I 0 

rvsu 1260 0 I 0 0 I 0 I 0 0 0 0 1 0 0 0 

rvsu 1419 0 0 0 0 0 I 0 0 1 0 I 0 0 0 

rvsu 1543 0 I 0 0 0 I 0 1 0 0 I 0 0 0 I 0 

rvsu 1573 I 0 0 0 0 0 I 0 0 I 0 I 0 

rvsu 1606 0 I 0 0 0 I I 0 0 0 1 I 0 I 0 0 
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ABSTRACT 

This study examined Management of personnel services and University goals 
attainment in Cross River State, Nigeria. To achieve the purpose of the study, eight 
research questions were raised and eight hypotheses were formulated. Related literature 
was reviewed according to the sub variables. Correlational research design was adopted 
for the study. A total sample of one hundred and forty one ( 141) heads of Department 
from the two public Universities in cross river state were selected for the study. The 
selection was done through census sampling technique. The instrument used for the 
data collection was questionnaire titled: Management of Personnel Services and 
University Goals Attainment Questionnaire (MPSUGAQ).The research instrument was 
validated based on content and face validity by three experts in administration of higher 
education, Department of Educational management and measurements and evaluation, 
department of educational foundation, University of Calabar. Cronbach reliability 
analysis was used and the result is ranged from 0.72 to 0.91. Data collected were 
subjected to statistical analysis using Pearson's Product Moment Correlation analysis 
(r) and multiple regression statistics analysis at.05 level of significance. The results of 
the analysis revealed that management of staff recruitment service, staff training and 
development service, staff wages and salary administration, staff orientation service, 
staff health service, staff motivation/welfare service and staff retirement/pension service 
significantly relate with universities goals attainment in terms of knowledge acquisition, 
curriculum content, social development and the overall goals attainment of the public 
Universities Cross River State, Nigeria. It was recommended among others that the 
university management should give staff training and development opportunities to 
develop their career as well as make adequate provision for staff motivation and welfare 
services. 

(Word count: 270). 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background to the study 

Human beings are considered more significant in any organization in the 

world because of their value and contribution towards the achievement of 

organizational goals. No organization can function effectively without human being 

that do the job and that is why they are regarded as the most tangible assets in any 

organization. The management of staff personnel services in any organization is 

therefore very important because the attainment of set goals of any organization 

depend largely on staff personnel, while the efficiency of any organization be its 

educational, social, religious, public or private is dependent on organizational 

management of personnel. 

Goals attainment is the ways by which mobilization of resources both 

human and materials are being pursues collective toward a specific purpose or goals 

achievement. Also, goal is a future idea or people plan, envisions toward achieving 

a desired result. University education is defines according to the Federal 

Government of Nigerian (FGN, 2014) as the training received after secondary level 

of education. As content in the national policy on education, The Federal Republic 

of Nigeria (FRN,2014) Spelt out the educational goals of the university as: inculcate 

and develop proper values for individual survival in the society; national 

promotion, interaction and understanding internationally; manpower training 

toward national development; individuals capability intellectual development 

toward understanding and external and local environments appreciation; forge and 

cement national unity; community service and scholarship promotion and 

encouragement; and intellectual skills and physical skills acquisition to enable 

useful members of the society and self-reliant of the individuals. Thus, these 



·• 

2 

university goals can be attained if the university management ensures proper 

management of staff personnel services as well as making provision for high level 

training of the students. 

Unfortunately, researcher's observation and experience have shown that 

university goals seem not to have been properly attained. Evidences have shown 

that some of the graduates are unemployable, some find it difficult to be self

employed; some who are working find it difficult to account for the worthwhile 

knowledge acquired from the university, while some of the graduates are roan1ing 

on the street and thereby engaging in some sort of social vices like robbery, 

kidnapping, cultism and prostitution. This is evident in the fact that the contribution 

of the graduates toward inculcation of proper values for the survival of the 

individual, manpower training toward national development of the society as well 

as lacking the intellectual skills and poor academic training which may result to 

their being described as half baked graduates in the society. 

The researcher is of the opinion that could it be that poor management of 

staff personnel services such as staff recruitment, staff training and development, 

staff wages and salaries, staff orientation, staff health services, staff motivation and 

welfare and staff retirement and pension can contribute to university goals not been 

properly attained? Also, could it be as a result of some the universities seems to 

recruiting staff without following due process? For instance, some of the recruited 

staff lack training and development opportunities, Some work without being paid 

salary for about a year, No good medical facilities for staff, allowance was denied 

until strike strategy was being enforced, some of the staff find it difficult to access 

their retirement benefit after contributing their services to the development and 

growth of the university. This seems to the manifestation of untimely death in 

service and production of half baked graduate. 
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Ag boo la and Akporehe (2016) viewed staff personnel management as the 

process of maintaining and sustaining the work force in higher educational system 

for the purpose of contributing to the attainment of higher educational goals. The 

personnel and workforce in higher institutions comprises academic or teaching staff 

whose functions include teaching, research and community service, and non

a~apemic or administrative staff that perform administrative tasks. Thus, no higher 

institution can function effectively without the collaborative work and use of both 

teaching and non-teaching personnel in various categories. 

Obi (2013), opined that personnel management can be viewed from different 

perspectives. Personnel management has been viewed as a process whereby every 

supervisor or managers are committed with the responsibility or function of 

managing people whom are working under in an organization in order to achieve 

desired goals. In addition, it has been seen as a function that is performed by 

personnel department in an establishment. Flippo (2009) who elaborately and 

comprehensive defined personnel management as the process by which human 

resources are plan, controlling, organising as well as directing the procurement, 

development, integration, compensation of resources toward accomplishment of 

that individual, societal and organisational objectives. 

Ogunsaju (2016) viewed staff personnel services as the effective human 

resources management and mobilisation that is required proper staff selection, 

recruitment, training and placement as well as outline goals and objectives toward 

organizational achievement. The researcher also opined that successful attainment 

of organizational goals can be attributed to adequate management of human 

resources and related activities in an organization. From the above, management of 

personnel services is observed as non-discriminatory, affirmative management of 
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human resources in effective way that the individual, the society and organisation 

will benefit. · 

Nnachukwu and Okorji (2014) state the variables of staff personnel 

management to include: Training and development, manpower planning, staff 

recruitment, motivation and welfare, salary and wages administration, Industrial 

relation, orientation, appraisal performance , employee retirement, discipline, 

personnel audit, job analysis, employee communication, and collective bargaining. 

The management of these variables are considered paramount and may likely 

contribute to the universities goals attainment in the State. For the study purpose, 

the following management of staff personnel services which include: staff 

recruitment services, training and development, wages and salary administration, 

staff orientation services, staff health service, staff motivation and welfare, and 

staff retirement and pension services were used to form the core of the analysis. 

However, proper management of staff personnel services may produce 

efficient and effective work force among staff for achievement of university goals. 

It was on the consideration of these facts that the researcher sought to examine the 

relationship between management of staff personnel services and universities goals 

attainment in Cross River State, Nigeria. 

1.2 Theoretical framework 

The study was guided with the following theories. 

1.2.l Human relation theory by Elton Mayo ( 1932) 

1.2.2 Administrative management theory by Henri Fayal (1916). 

1.2.3 Path-goal theory by Evans (1970) and House (1971). 

1. 2 .1 Human relation theory of Elton Mayo ( 1932) 
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Human relations management theory was developed based on the Hawthorne studies 

conducted by Elton Mayo (1932) in USA; and other leading advocates. The people desire and 

belief that to be part of a supportive team that will assist in the growth and development of an 

organization was the theory focus. Thus, if special attention is been received by employees and 

full participation is encourage, they work is perceive as significant to them, this will resulting in 

more prcxiuctivity in an organization. 

The following were the underlying assumptions of the human relations management 

theory: 

Man requires fulfilling his capacity to develop skills in a productive and mature 

way. Man want social needs, self-controlled and self-motivated to be able to work well; 

Man is pressured and threatened by externally imposed incentives; sense of belonging and 

recognition are very important need to man ; The influence from the peer group 

pressure has more impacts than controls from the management. Man prefers personal 

satisfaction of needs than achieving organizational objectives. 

1be theory projected the implementation approaches on how worl<ers as soc1cr 

psychological bein~ can be handling, as well as the new ways labour productivity can be 

increase. The theory proposed that in any organization the values, motivation, moral qualities as 

pint. of psychological needs of human being should be considered. 1be theory affirmed that 

employee goal setting, personal growth and development are essential to effective achievement of 

organization goals. 

Workers who do the work should be considered relevant in an orgariization 

and there is need for them to be motivated and recognized as an integral part for 

the good of the orgariization which make the theory become important to the study .. 

It is therefore, the duty of the universities management to ensure that a good network 

is established between the management and the staff that will allow for the 

maximum contribution of the University for the Attainment of the set university goals. 
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The theory is related with the independent variables of the study (management of staff 

personnel services). 

1.2.2 Administrative management theory by Henri Fayol (1916 ) 

In (1916), Henri Fayol propounded administrative management theory. The 

theory center on managers can function in an organization through; planning, 

organizing, controlling and coordinating the activities of the organization in order to 

achieve its stated goals. 

The assumption of the theory was that; organizational goals can be achieve 

through only structures performance. Workers and employees in an organization are 

assign tasks through structures. Structures lead to supervision which brings about 

organizational goals achievement and good communication within the structures 

brings organizational effectiveness. 

According to Fayol ( 1916 ), The administrator who wish to success in 

achievement of organizational goal can applied the fourteen principles, for 

instance breaking down of task among individual workers.It is important to have 

good communication and relationship between management and employees of an 

organisation. 

Fayol's principles are applied universally for achieving better efficiency m 

organisations. 

The relevance of this theory to the study of management of staff personnel 

services and university goals attainment is that if the university management can 

apply the fourteen principles highlighted in the study mostly, (division of work, 

discipline, equity and Subordination of individual interests to the general interest), 

management of staff personnel services and universities goals attainment will be 

achieved successfully. 



7 

1.2.3 Evans (1970) and House (1971) theory of Path-goal. 

Evans ( 1970) and House ( 1971) developed Path-goal theory. The theory is 

based on how the university manager can effectively set objectives or goals and 

achieve results. This theory points out that the main function of a leader in any 

organisation is to clarify and set objectives or goals and remove all obstacles from 

tlw path. 

The assumption of this theory is that a leader is effective to the extent that 

he is able to influence and clarify effort, performance, reward paths and help his 

staff to move along this path by providing necessary guidance support or coaching 

and removing all barriers along the path, make satisfaction of subordinate needs 

contingent upon the performance level desired by the organisation. 

This theory however recognizes some situational factors that can moderate 

the leader' s effectiveness. These are the characteristic of the subordinate and their 

personalities, attitudes, abilities etc and environmental factors like position, power 

and job characteristics. Thus, the theory is made up of four types of leadership 

behaviour. 

Effective leaderships thus depend on the characteristic of the followers 

because of their expectations, needs, abilities and work environment in the forms of 

jobs. The leader constitutes the source of satisfying followers' needs. He influences 

the path between goals and behaviour. The path is smoothen, the performance and 

goals become attainable queasily if group members calculate in goals-setting and 

decision-making. Sherkelar (2001) noted that an effective leader has to design in 

. t' 
~ I 

system of people management in the knowledge economy such that, it take into 

account the aspiration and expectation of the knowledge employees, changing 

motives of employers demand of the situation, the need to clarify roles, 

interpersonal relations and the rewards acceptable to knowledge workers. 
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The theory become importance to the study if the university management 

can apply wisely these dimensions of leadership practices, and job performance 

practice such as: to clarify and set objectives or goals and remove all obstacles from 

the path, satisfying staff needs, expectations, abilities and providing them with good 

working environment, it will enhance the achievement of goals and objective in the 

university and making the university students useful to themselves and the society 

at large. 

1.3 Statement of the problem 

Management of personnel services in the university has been considered 

significant because the realization of organisational goal is purely dependent on 

employee being recruited. Regrettably, from the researcher's experience and 

observation, it has shown that some of goals of the university such as proper 

inculcation of values for individual survival, manpower training toward national 

development of the society as well as lacking the intellectual skills and physical 

skills which will make them to be self-reliant and important members of the world 

have not been properly attained. This may likely be as a result of the university 

management not making adequate provision for high level training for their staff, or 

poor management of their staff services. For instance, some of the graduates that are 

supposed to contribute to development of the nation through intellectual skills 

acquired; inculcate proper values for the survival of the individual and society as a 

result of high level relevant manpower training received, seem to lack the 

intellectual skills and poor academic training. 

This have manifested in some of the graduates found roaming the street 

and sometimes engaging in some sort of social vices like robbery, kidnapping, 

cultism and prostitution. Some find it difficult to be self-employed; some who are 
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working find it difficult to account for the worthwhile knowledge acquired from the 

university, while some of the graduates are being described as half baked and 

unemployable in the society. Also, the researcher is of the viewed that these 

problems may be attributed to poor management of staff recruitment, poor staff 

healthcare services, lack of staff motivation and welfare, poor staff empowerment, 

poor staff remuneration, Lack of staff orientation services, and poor staff retirement 

and pension services. 

However, several attempts such as establishment of staff development unit, 

pension unit, academic planning division and medical center have been made by the 

university management to solve the problem of poor management of staff personnel 

services to enhance university goals attainment. Despite all these efforts made by 

the university management to enhance university goals attainment, the problems 

still persist. It is on this premise that the scholar intends to provide answer to the 

question, in what way does management of personnel services relate with 

universities goals attainment? 

1.4 Purpose of the study 

Management of personnel services and university goals attainment in study 

area was the researcher purpose of investigation. Specifically, the study investigates 

whether: 

1. Management of staff recruitment service relate with university goals attainment 

(in terms of: (a) knowledge acquisition, (b) curriculum content (c) social 

development. 

2. Management of staff training and development service relate with university 

goals attainment. 
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3. Management of staff wages and salary administration relate with university 

goals attainment. 

4. Management of staff orientation services relate with university goals attainment. 

5. Management of staff health services relate with university goals attainment. 

6. Management of staff motivation and welfare services relate with university 

goals attainment. 

7. Management of staff retirement and pension service relate with university goals 

attainment. 

8. Joint cumulative effect of management of staff personnel services such as staff 

recruitment services, staff training and development service, staff wages and 

salary administration, staff orientation service, staff health service, staff 

motivation and welfare and staff retirement and pension service relate with 

universities goals attainment. 

1.5 Research questions 

To guide this study, the following research questions were raised: 

1. In what ways do management recruitment service relate with university 

goals attainment in terms of: (a) knowledge acquisition, (b) curriculum 

content 

( c) Social development? 

2. In what ways do management of staff training and development service 

relate with university goals attainment? 

3. In what ways do management of staff wages and salary administration relate 

with university goals attainment? 

4. How does management of staff orientation services relate with university 

goals attainment? 
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5. In what ways do management of staff health services relate with university 

goals attainment? 

6. In what ways do management of staff motivation and welfare services relate 

with university goals attainment? 

7. In what ways do management of staff retirement and pension service relate 

with university goals attainment? 

8. In what ways do joint and relative effect of management of staff personnel 

services such as staff recruitment services, staff training and development 

service, staff wages and salary administration, staff orientation service, staff 

health service, staff motivation and welfare and staff retirement and pension 

service relate with universities goals attainment? 

1.6 Statement of hypotheses 

The following hypotheses were formulated and tested. 

· 1: Management of staff recruitment service does not significantly relate with 

university goals attainment in terms of :(a) knowledge acquisition, (b) 

curriculum content ( c) social development. 

2. Management of staff training and development service does not significantly 

relate with university goals attainment. 

3. Management of staff wages and salary administration does not significantly 

relate with university goals attainment. 

4. Management of staff orientation services does not significantly relate with 

university goals attainment. 

5 . Management of staff health services does not significantly relate with 

university goals attainment. 

6. Management of staff motivation and welfare services does not significantly 

relate with university goals attainment. 
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7: Management of staff retirement and pension service does not significantly 

relate with university goals attainment. 

8. The joint and relative effect of management of staff personnel services such 

as staff recruitment services, staff training and development service, staff 

wages and salary administration, staff orientation service, staff health 

service, staff motivation and welfare and staff retirement and pension 

service does not significantly relate with university goals attainment. 

1. 7. Significance of the study 

The following groups and individuals may be benefiting from the study: 

university administrators, Staff, students as well as the general public. 

The university administrators may benefit from this study when they learn 

from the results of the study and the recommendations which may be implemented 

to improve quality of graduates produced as well as maintaining of standard in the 

university. 

To the university staff, the study may benefit them if all the recommendations 

are 'executed; it may improve the better condition of service in the university. Also, 

Lecturers have been the focus of the educational planner (curriculum planner) in 

recent years. The lecturers may benefit a lot from this study because it may expose 

the significance of management of staff personnel services to them. 

Students may benefit from this study because it may improve the standard of 

the university which will help them to study and graduate with good grade that may 

help them to contribute to national development. 

To the general public, when the above mentioned are benefiting from the 

study, definitely, it may affect the general public because whatever that is being 



' -

13 

learnt in the school environment is for society consumption. Also, the study may 

contribute to the body of knowledge. 

1 :8 ·· Assumptions of the study 

The assumptions of the study are as follows: 

1. Management of staff personnel services can be identified and measured. 

2. The instrument of the study can assume honest response. 

1.9 Scope of the study 

Management of staff personnel services and university goals attainment in 

Cross River State, Nigeria was the study focused. The study was also restricted to 

t~e .following sub-variables: management of staff recruitment services, staff training 

and development service, staff wages and salary administration, staff orientation 

service, staff health service, staff motivation and welfare and staff retirement and 

pension service which was measured alongside with the dependent variable, 

university goals attainment (in terms of:(a) knowledge acquisition,(b) curriculum 

content (c) social development). 

1.10 Definition of terms 

Management of staff recruitment service: This can be defined as a process of 

managing various activities that involve in the selection of staff in order to enhance 

the effectiveness of an organisation workforce. 

Management of staff training and development: This can be defined as the process 

of managing the engaged workers in a training that will contribute to the 

development of an organization. 

Management of staff wages and salary administration: This refers to as the process 

of effective management of workers' salaries. 
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Management of staff orientation service: This is seen as process whereby staff, 

personnel, co-workers are introduced to all the facilities m an organisation to 

function effectively. 

Management of staff health service: This refers to a coordinated and comprehensive 

set ·of health promotion strategies implemented in an organisation to assist staff 

combat their health challenges. 

Management of staff motivation and welfare service: This can be defined as a 

process whereby workers are provided with the entire necessary requirement that 

enable them function effectively. 

Management of staff retirement and pension service: This refers to as effective 

management of workers retirement benefit in an organization. 

University goals attainment: This can be defined as the process whereby the plan of 

education given after secondary education is expected to bring result at end of the 

programme. 

-1 



CHAPTER TWO 

LITERATURE REVIEW 

This chapter deals with the review of related literature. The review focus on 

the following sub-headings: 

2.1 Management of staff recruitment service and university goals attainment 

2.2 Management of staff training/development and university goals attainment 

2.3 Management of staff wages/salaries and university goals attainment 

2.4 Management of staff orientation services and university goals attainment 

2.5 Management of staff health services and university goals attainment 

2.6 Management of staff motivation/welfare and university goals attainment 

2.7 Management of staff retirement/ pension and university goals attainment 

2.8 Summary of literature review 

2.1 Management of staff recruitment service and university goals 

attainment 

Adu-Darko (2014) carried out a study on employee recruitment and a 

selection practice in the construction industry in Ashanti region of Ghana. Selection 

practices and recruitment of staff in the Ashanti region was the study purpose. 

Construction companies' adoption method of staff selection and recruitment was 

the major study focused. The study employed survey design. The research 

population was sixty-two (62) workers. Instrument for data collection was the 

multi-choice of open and closed ended type of questionnaires which were used to 

gatl:ier information from the respondents' on employee recruitment and selection 

practices. SPSS was used analyses. The result of the analyse shown that methods of 

job selection was through labour office and newspaper advert. This implied that 

recruitment and selection methods have significant influence on construction 
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workers' performance. Among the recommendation was that all job profiles should 

reflect the based requirements for job recruitment and selection. 

Michalis and Dimitros (2015) examined the impact process and methods of 

staff recruitment in mobile telephony Industry in Greece. Mobile telephony firms in 

Greece method of staff selection and attraction was the major purpose of the study. 

Questionnaire was used to collect information from 421 staff working in the three 

major mobile telephony firms in Greece. The collected data was statistically 

analysed. The result showed recruiting workers through social media and 

newspapers was the most widely way used in worker recruitment. Also interview 

was the most appropriate selection method consider by workers. The firms ' use of 

attraction and selection methods was accepted by workers. Meeting up with worker 

expectations was considered important, while the prestige of the position was least 

important. Continue use of interviews as the major staff selection method by 

operating firm of mobile telephony was the study finding. 

In (2014), Bernard and Okofu conducted a study to explored selection and 

recruitment process of staff among a civil work in Nigerian: The study attempts to 

ex'1?1ining the process of staff selection and recruitment in the public service of 

Nigeria. To address the issues the researchers used five research questions. 

Descriptive statistics was used for analyse. The results analyses revealed that 

employment of staff in Nigeria civil service was based on religion and altar of 

ethnicity. The result also showed often sidelined on employment of worker into the 

civil service. 

Bagatova (2017) who study investigated selection, recruitment and retention 

of employees' improvement in the Dpointgroup Ltd. Evaluation the current Human 

Resource Management processes Dpoingroup in the company was the purpose of 

the study. Proper methods of employing staff and strategies of personnel retention 
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m different firms was the main research problem. Company recent situation 

analyses from point of human relation of view; the way of staff retention; and 

improvement of human resource management were the aims of the 

study.Quantitative and qualitative research methods was used to gather information 

on the topics through various paper and internet based sources. A qualitative 

method was used. The result of the finding discovered appropriate methods staff 

selection and personnel retention. 

Ekwoaba, Ikeije and Ufoma (2015) worked on the criteria selection and 

recruitment impact in organizational performance of the staff. The focal point of the 

study was to investigate the criteria for selection and recruitment impact on workers 

performance of Fidelity Bank Plc, Lagos Nigeria. The study population consist of 

130 workers. Questionnaire was the main instrument used for data collection. 

Randomly sampling technique was used to select respondents. The result obtained 

revealed that the criteria for job selection and recruitment have impact on worker 

productivity in an organization's significantly with (X2 = 53.237; df = 4; p<0.05) 

and (chi-square= 32.108; df = 3; p<0.05). 

Ibrahim (2014) sought to examine selection exercise and recruitment 

irregularities in the Nigerian Public Service .The aims of the study is to increases 

the workforce and filling in the vacant positions in the civil service. Qualitative 

research strategy using comprehensive document review was adopted for the study. 

Employment prehistoric issues such as sentiment, nepotism, favouritism and 

ethnicity were identified as a major hindrance to opportunity of gaining 

employment. Stable political intervention by the politicians desire to get their 

relatives employ in the civil service not considering the Federal character principle 

of recruitment further compounded the problem in the form of ethnic balancing 

were the main obstacle identified in the study. This adversely led to labour turnover 
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and increased costs of governance. To restore good sense m the recruitment 

activities, the country civil Service should lay more emphasis on meritocracy 

irrespective of applicant's background and/or affiliation and the issue of political 

obstruction should be brought to a halt. Candidates to be considered for recruitment 

should have good and moral attitude in addition to skills and recruiters be accorded 

the ·desired independence and freedom as this will enable them to use appropriate 

methods of conducting the exercise in order to get it right. 

In (2010) Ikwesi conducted a research on selection procedures and 

recruitment on the efficiency of the public service in Oshimili south local 

government of Delta state Nigeria. Both primary and secondary sources of data was 

used. The study population consist of twenty five (25) workers. The information 

was gathering through constructed questionnaire in both open and close ended 

pattern. Content approach for data analysis was adopted for the study through 

simple percentage, and descriptive tables. The result showed that the selection and 

recruitment procedures in public service in Nigeria are highly politicized, 

qualification standard in gaining employment in civil service and the use of federal 

principle character, indigeneship, quota system, son of soil syndrome, etc. are 

mostly accepted; weak recruitment and selection processes has a significant 

relationship between Nigerian public service inefficiency. To ensure meritocracy in 

staff recruitment and selection in the public service in Nigeria the study 

recommended introduction of more strict measures in staff recruitment based on the 

above findings. 

Onwe, Nwaba and Nwoku (2013) carried out a study on selection and 

recruitment politics in the Nigerian Civil Service in Ebonyi State. The political 

effect on recruitment and selection exercise process in the Nigerian public service, 

especially in Ebonyi State civil service. The study showed that there is a regular 
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feature in the politics in civil service recruitment exercise m Nigeria. The 

recruitment exercise have been identified with following effects: low productivity, 

corruption, indiscipline, inefficiency, etc. Also, the study opined that selection and 

recruitment activities exercise should be done by experts in human resource 

management. Also, the autonomy of the civil service commission should not only 

be .in principle but in practice. The implication of the above is that lack of 

interference in the operations of the commission will enable it objectively and 

efficiently discharge its responsibilities without fear and favour to ensure efficient 

public service delivery. 

Briggs (2017) conducted a study to investigate recruitment problems in 

Nigeria civil service. The study aims at determine the ways in which job 

specification and job description in the process of recruitment can be utilize. The 

study size consists of 190 civil servants working in the five federal ministries 

grouped. Sampling method used was stratified random sample. Design used was 

descriptive survey design and the analysis used was descriptive statistics. The study 

revealed that there is a problem of standard personnel requirements and job 

description didn' t effectively use in the process of recruitment mostly at the lowest 

levels grade category. It was recommended based on the findings that informal 

individual source of job selection should be de-emphasized, and rather encourage 

sources from school system and professional body and employees rule and 

regulation that will protect them in the private sector should be promulgate by the 

federal government in order to reduce consistent pressures for employment in the 

public sector. Lastly, the number of federal civil service commissioners should be 

increased with the establishment of zone and state offices. 



, 

20 

2.2 Management of staff training/development and university goals 

attainment 

Mohd, Jamil, Azhn, Rahayu, Kamisah and Norlizah (2016) evaluated the 

impact of school-based assessment on teachers training programme in Malaysia. 

Examine teacher in-service reaction to the programmes training and teacher 

contribution towards learning in terms of the acquisition of knowledge, skill and 

positive attitude was the study purpose. The study adopted quantitative survey 

des~gn in which 200 teachers from primary school who are on training programme 

were selected through randomly sampled technique. A self-developed questionnaire 

was administered and the data was analyzed using Kirkpatrick Evaluation Model 

and regression analysis . Findings revealed that the variables of the independent 

showed 21.7 percent to the variance of the knowledge variable of dependent with 

17.20 percent to the variance of the skills dependent variable with 19.4 percent to 

the variance of the attitudes dependent variable. From result was suggested that the 

School-Based Assessment (SBA) training programme teacher for should be 

continued with strategic planning to enable teachers meet up with their professional 

challenges in the school. 

Udida, Okpa and Wonah (2015) conducted a study on employee 

opportunities development and teachers ' in nursery schools effectiveness in Cross 

River State, Nigeria. A survey design was adopted for the study. A sample of 200 

teachers was sampled from a population of 1,258 primary schools in the study area. 

Questions used were three and research hypotheses used were for the study with 20 

items constructed questionnaires in a likert scale 4-point of was used to eliciting 

information from the respondents. P.P.M.C Statistics and mean and standard 

deviation were used for data analysis. The analysis finding showed a positive with 

workshop attendance and teachers' effectiveness. It was generally concluded that 



• 

21 

workshop participation enhances teachers' effectiveness. It was recommended 

among others that the government as well as state education board should organized 

regular workshop/seminar for teachers to improve their performance. 

Eze (2016) explored training and retraining on teachers' impact and 

teachers' perception of productivity in Enugu State, Nigeria. The purpose of the 

study was to find out how teachers' training and retraining and their productivity 

impact in Enugu State. Research design used was survey. The population of the 

study was 256 teachers in secondary schools. Researcher used 20-item 

questionnaire to collect data from the study area. The analysis revealed that 

teachers' training and retraining significantly relate with their productivity. The 

result also showed (3.30) male and female (2.94) perception of differed teachers' 

development opportunities impacted on their performance. In conclusion, trained 

and retrained teachers regularly increase their job productivity. 

Uysal (2012) evaluated the nature of in-service training programme for 

primary school language teachers in Turkey. The quantitative study utilized a 

survey method for eliciting responses from a cross - section of academic staff of the 

Turkish primary schools sample sizes of 72 teachers who were drawn as part of the 

target study group using a convenience technique sampling. The 60 returned 

questionnaire were electronically analyzed and results presented using descriptive 

and inferential statistics. Finding indicated that although teachers' attitude was 

positive towards the course in general, the programme had limitations especially in 

terms of its planning and evaluation phases, and its impacts on teachers ' practices . 

Tahir (2014) worked on the impact of in-service development and training 

programme and United Bank Limited employees' productivity in city of Peshawar 

KPK, Pakistan. The study purpose was to investigate the impact of employee' 

productivity and performance through their training and development. The 
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quantitative survey research design purposively sampled 110 respondents from a 

pool of 300 teachers in the study area. Data were collection through questionnaire 

while descriptive statistics was used to test variables consistency and reliability. 

The results revealed that employee performance and productivity significantly 

relate with in-service development and training programme of employee in 

Pakistan. 

In (2012) a studied in-service training of library staff user development 

experience in South Africa University of Technology, cape Peninsula was 

conducted by Lockhart and Majal. The significance of the interventions and training 

opportunities given to non - academic staff working in South African libraries was 

the study aims. To achieve this purpose, hypotheses were postulated. Two hundred 

academic librarians across the district comprised the study sample. To analyze the 

obtained data, designed instrument was used. The result showed that the 

collaboration and partnerships amidst the librarians was the function of training 

opportunities & interventions. 

Allison (2013) carried out a study to find out the professional development 

components which support employees in an era of high stakes accountability. The 

study consisted of all the personnel working in High School and obtained license 

with Teachers Registration Council (TRC). Convenient sampling technique was 

used. Five (5) respondents were sample out for study through interview. Collected 

data were tested by using critical analysis procedure .The research findings showed 

I . that to institutional goals for the improvement of teaching and learning significantly 

relate with professional development programmes. In-service training progranunes 

should be encouraged by school administrator in order to develop teacher skills and 

improve teaching and learning was connected to the institutional mission. 
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Shelton (2011) investigated the effects of employee in-service development 

programmes on job satisfaction and employee retention in Vodafone, Ghana. To 

determine the relationship between career development opportunities and employee 

effectiveness was the purpose of the study. A combination of random sampling, 

stratified, and accidental techniques was used to obtained information from 142 

employees who represented the percentage of the target population of 1, 420. The 

estimates ranging from .56 - .86, for various sub-scales was considered reliable and 

v11l~d to collect information from the participants, while data analysis utilized 

Pearson correlation tool. The study finding indicated that employee retention, job 

satisfaction ·and effectiveness was highly correlated with employee in-service 

development programmes, followed by skills improvement, attitude formation/ 

development, resources management, in that other. 

Craig (2017) conducted a study on teachers' difference in assessment 

literacy of pre-service and in-service. Survey research design was used to compare 

and measure assessment literacy teachers' perception of pre-service and in-service. 

The result obtained showed that teachers who participated in -service training 

performed highest in class 3.while Pre-service teachers performed highest too in 

class 1. Results interpretation showed lowest assessments on teachers' performance 

in class 5, using procedure for grading valid development. The two groups' results 

revealed that five of the seven competency areas showed significant differences on 

teacher' in-service and pre-service teachers. 

Aduwa-Ogiegban (2013) worked on Nigerian in-service Teachers' Self-

Assessment in Core Technology Competences and Their Professional Development 

Needs in ICT. The aim was to assess in-service teachers and students' of 

postgraduate south-south geopolitical zone Universities in Nigeria. The study used 

survey research design. Two hundred and thirty eight (238) teachers' which 
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includes: 130 female and 108 male teachers consists the study population. The 

study analysis showed extensive in-service opportunity advancement in 16 ICT are 

.. 
skill and areas of competency training is 12, in-service teachers preferred 

. . attendance at university courses, conferences/seminars, and mentoring as the major 
~ I 

modes of in-service training in ICT skills and in-service teachers lacked 

... competencies in core technology areas . 

In a study by Ogunrin (2011) on teachers perception of in-service workshop 

training and their capacity development in Oyo State, Nigeria. Perceptions of in-

service training of teachers' data were obtained from ninety two (93) teachers from 

different secondary schools across all 30 local government areas. For data 

collection, a 20-item instrument with adequate psychometric background was used. 

Generally, the results showed that Nigerian Teachers implicitly perceived in-service 

showed positive significant in teachers' capacity development efforts in Nigerian. 

In an investigation of retraining teacher perceptions and their delivering 

competencies in Biology lessons at secondary school level, Zakia, Muhammad, 

Maqsud, and Muhammad (2014) sampled a total of one hundred and sixty (Biology 

Teachers participated in the study.160) Objectives were to determine the perception 

of lesson delivery Biology lesson by teachers and their competencies in and thus 

analyse their competencies at four formal steps in Federal Government Secondary 

School in Punjab. Questionnaire was used to gathering information. Modified 5 

point Likert scale items were developed. Instrument for secondary school principal 

• and Biology teachers was established. The finding revealed teachers' who engaged 

in-service are knowledgeable with good presentation of their lesson and multiple 

choice question design. It was recommended that model teaching aid like 

interactive white board and computer should be used effective in school. 
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2.3 Management of staff wages/salary and university goals attainment 

In a study by Onuora, Okeke and lbekwe (2019) on employee compensation 

management and their organizational effectiveness in public secondary schools in 

Anarnbra State, Nigeria. Descriptive survey research design was adopted for the 

study. Two hundred and fifty seven (257) Teachers' in Anarnbra State public 

secondary schools constitute the study group. Structured item was the type 

questionnaire used. The stated null hypotheses was analyse using Z-test at.05 

significance level. The results of the finding revealed that there is a negative 

significance effect on employee competency based compensation; Equity based 

compensation and employee performance in Nigeria organization. It was 

recommended that there should be Performance-based compensation plans, 

compulsory equity-based compensation and competency-based compensation 

policy for all level of employee working in an organization. 

Okwudili and Enyioko (2015) studied academic staff struggles for wage 

control in Enugu State. Survey research design was adopted for the study. Five 

hundred (500) civil servants were sampled from the population for the study. A 

questionnaire was used for data collection. A test statistic of ANOV A was used for 

data analysis. Findings revealed that policy decisions on wage control do to not 

influence employees of Nigerian Union of Local Government. Also source of 

c9nflict between states to pay the wages of local government employees was 

attributed to corruption. Recommendation was made that all times both 

representatives of workers and employers should engaged in consultative salaries, 

Wages and allowances collective bargaining. 

In an investigation of disburse salary differences and workers satisfaction 

in public sector and private universities, Tinuke (2019) sampled a total of two 

hundred faculty workers comprised of fifty staff selected randomly from 
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respondents. 5 research questions and five hypotheses were posed and tested. The 

study employed the survey research design. Disbursement of salary satisfaction 

results showed greater productivity and performance among workers while disburse 

dissatisfaction resulting to worker low productivity, lack of commitment, 

moonlighting, absenteeism, and high rate of labour turnover which affects 

performance. The finding revealed pay disparity among faculty workers in public 

and private universities. This implies that faculty staff enjoy job security, working 

conditions, bendable working time, less supervision, freedom of association, fewer 

workloads, and understandable communication line, pay package and promotion 

prospects in the two universities are significantly differ. Stoppage in disbursement 

in salary differences among worker was recommends enabling them satisfied with 

their work; steady upgrading of working conditions and enhancement of career 

advancement was recommended. Reviewed of worker salary and regular career 

advancement policies should be encouraged to avoid worker remained permanent in 

their carer. 

Akinfolarin (2015) investigated academic staff salary management and their 

performance effectiveness. The study use descriptive survey research design. 50 

faculty staffs 10 academic heads constitutes the study group. Four ( 4) Point Likert

type-rating scales were used in measuring the items. Frequency count and simple 

percentage were the means of data analysis. Results showed that payment for 

innovation and creativity, award with impressive titles, appreciation on genuine 

effort and acknowledgement boost university lecturers' productivity. Also, lack of 

provision of regular payment of salary and other remuneration by the head to 

promote the performance 60% of the respondents agreed to it. The study 

recommended adequate provision of chances for research development and 

professional growth, prompt payment of lecturers' salaries, academic staff working 
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relationship and, availability of Institutional facilities, further advance their 

performance among others by Universities managers and other tertiary institution. 

In an investigation of worker salaries effects and their task productivity, 

Abdullahi and Babagana (2015) sampled a total of forty five faculty staff. Research 

design used were analytical and correlations. Data were collected through 

quantitative means. Results showed significant relationship between staff 

remuneration, staff level of motivation, extreme allowance and working conditions 

of faculty staff significantly affected students' academic performance. The study 

recommends that strategies like worker regular payment of salaries, observation of 

school policies, giving students' adequate attention and these should be put in place 

by government or management to enhance worker job satisfaction. 

Employee motivational techniques and on their performance in ElectriCo Sri 

Lanka, Edirisooriya (2014) sampled one hundred (100) employees from population 

of 1,075 employees in the ElectriCo. Method of data collection involved self

designed questionnaire. Descriptive statistics and inferential statistics was employed 

in analyse collected data. The finding indicated relationship on performance 

employee in term of intrinsic reward and extrinsic reward. 

In study conducted on compensation impact on employee performance 

(empirical evidence from banking sector of Pakistan by Hameed, Ramzan, Zubair, 

Ali and Arslan(2014) sampled two hundred (200) Bank worker in Pakistan. To 

solicit information on worker reward such as wages, indirect compensation, salaries 

and employees' performance, a questionnaire was designed. To analyze the 

collected data, Correlation analysis and Regression analysis was applies using SPSS 

17 .0 version. The result showed that employee performance significantly relate with 

compensation. The research indices use showed insignificant impact on worker 

productivity as revealed by regression analysis. 
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In an investigation on impact of worker incentive and their productivity in 

manufacturing companies in Ibadan, Oyo State, Nigeria, Sajuyigbe, Olaoye and 

Ad7yemi (2013) purposively sampled 100 respondents. For data collection, 

structured questionnaire was used. Multiple regression analysis was used to analyse 

the collected data. The finding revealed that jointly prediction of dimensions of 

reward on employees' performance. 

2.4 Management of staff orientation services and university goals 

attainment 

In an investigation of factors influencing teachers' job satisfaction in public 

secondary schools in Mubi north local government area of Adamawa state, Nigeria, 

Oluremi (2017) sampled out two hundred (200) teachers ' from secondary school 

which constitute the population. Survey method was adopted for the study. 

Stratified sampling technique was used, 'Teachers' Job Satisfaction Questionnaire 

"(TJSQ) was the questionnaire titled. 0.86 reliability coefficient was considered 

after applying test retest reliability method. Data were analyzed using descriptive 

and inferential statistics. The findings of the study suggested that: teachers were 

satisfied with their monthly salary, fringe benefits and administrative support 

provided to them. 

The findings of the study also revealed that the roles of school managers in 

ensuring te~chers' job satisfaction were flexible curriculum, interpersonal and 

intrapersonal relations at school, involvement of teachers in decision making in 

schools, flexible school timetable, fringe benefits, autonomy to perform own duties 

with no interference.. The findings of hypothesis one revealed that there was a 

significant difference between policy and professional development of teachers. 

The results of the second hypothesis revealed that there was no significant 

dif~erence between female and male teachers in their perception of salary as a factor 
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affecting job satisfaction. In conclusion, factors influencing teachers' job 

satisfaction were promotion, salary, fringe benefits and motivation. If these factors 

are made available to teachers, there shall be effective job performance. 

However, if all these factors are not made available, the teachers shall 

develop negative attitude to work and as such can lead to poor academic 

performance of students in examinations. In order to boost the level of motivation 

and satisfaction of teachers the study recommended that there should be regularity 

in the promotion of teachers and such promotion should be based on merit to 

encourage hard work and promotion should be promptly effected and arrears paid in 

block or in reasonable instalments to make teachers happy and instill in them more 

enthusiasm to perform their duties. 

Amadi and Anaemeotu (2013) worked on the effect of implementation of 

orientation programmes on worker productivity in secondary schools in Etche Local 

Government Area. It is a literature study. The result of the findings indicated that 

professional development of teachers refocusing the status quo of the school system 

which can maintained moderate academic benchmark; in-service training fully 

integrates teachers' talents and potentiality towards realizing the objectives and 

goals of the school system; workshops/conferences/seminars provide the medium 

for sharing assumptions, values, beliefs as well as engendering inter institutional 

resources and exchanging scholarly ideas. It is therefore concluded that enabling 

environment and opportunities be created for consistent acquisition of knowledge, 

skills and potentialities to pursuit the academic excellence. Hence, it was 

recommended that sufficient resources should be provided to assure effectiveness 

during the programme; there should be provision for positive reinforcement after 

training for transmission of the acquired knowledge and skills; varieties of 

development programme or activities should be provided to accommodate the 
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interest of non-academic staff; teachers should be allowed to use 

research/publication as a yardstick for their promotion as in the universities system 

Macheng (2016) examined the impact of teacher orientation programme in 

junior secondary schools in Botswana. The factors that affected teacher professional 

development was examine in six (6) accidentally selected J .S.S class in northern 

state of Nigeria. The study was quantitative and qualitative in nature. Data were 

gathered using survey questionnaires and interviews. A computer aided statistical 

analysis (SPSS version 20) was used to analyse the quantitatively derived data. The 

analysis engaged both descriptive and inferential statistical analysis. The findings 

indicated lack of structures or programmes in junior secondary schools to facilitate 

teacher development and growth. In conclusion, it is vital for the Ministry of 

Education and Skills Development to continuously develop teachers professionally 

to cope with the changes in their teaching and learning environment. 

Amadi (2013) examined the implementation of teachers ' induction 

p~o~rammes their academic performance in secondary schools in Etche local 

government area, Rivers state of Nigeria. Research survey design was used. Two 

research questions were formulated for the study. The population sample of the 

study consists of 399 teachers from seventeen (17) secondary schools in Etche 

Local Government Area. The sampling technique used was random sampling 

method. The instrument utilized was questionnaire coded professional development 

and teachers' academic performance questionnaire (PDTAPQ). Out of 399 copies 

of questionnaire distributed 378 were retrieved for analysis of the research 

questions. The result of the findings indicated that professional development of 

teachers refocused the status quo of the school system which can maintained 

moderate academic benchmark; in-service training fully integrates teachers' talents 

and potentiality towards realizing the objectives and goals of the school system; 
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workshops/conferences/seminars provide the mediwn for sharing assumptions, 

values, beliefs as well as engendering inter institutional resources and exchanging 

scholarly ideas. It was therefore concluded that enabling environment and 

opportunities be created for consistent acquisition of knowledge, skills and 

potentialities to pursuit the academic excellence. Hence, it was recommended that 

sufficient resources should be provided to assure effectiveness during the 

programme; there should be provision for positive reinforcement after training for 

transmission of the acquired knowledge and skills; varieties of development 

programme or activities should be provided to accommodate the interest of non

academic staff; teachers should be allowed to use research/publication as a 

yardstick for their promotion as in the universities system. 

Salau, Falola and Akinbode (2014) examined teachers' perception about the 

meaning and benefits of induction in Ogun State public secondary schools. 

Perception of teacher behaviour against induction/orientation and how induction 

programmes enhance worker commitment to the organizational effectiveness was 

investigated. Descriptive research method was adopted for this study using two 

hundred and seventy one (271) valid questionnaires which were completed by 

academic and non-academic staff of Olabisi Onabanjo University in Ogun State 

Nigeria. The data collected were carefully analyzed using descriptive statistics to 

r~p~esent the raw data in a meaningful manner. The findings revealed that induction 

significantly influences staff attitude and behaviour towards organizational 

effectiveness. This means that well packaged induction programme will positively 

influence staff attitude. It was recommended that induction programmes should be 

reviewed and improved upon from time to time to earn employees loyalty and 

positive attitudes towards work. 
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2.5 Management of staff health services and university goals attainment 

Aremo and lbukun (2017) conducted a study in Universities in South 

western Nigeria on way of medical care requirement among staff and health 

insurance of staff. The study population consists of 800 staff and students. 

Information was gathered cross-sectional from four Universities covering four 

states of south western Nigeria namely: University of Ibadan, Obafemi Awolowo 

University Ekiti State University and Olabisi Onabanjo University, sampling 

techniques usmg a three-stage was applied in selecting data through structured 

questionnaire. Multiple regression tool was used in analyse data. Respondents from 

staff were 47.6% while students account for 53.5%. Also, the usage of the 

university's healthcare center or hospital was observed to be higher (43.9%) than 

any other healthcare facility, although more than half of the participants (57.8%) 

that chose this provider are female. 

Kamau, Osuga, and Njuguna (2017) study examme challenges facing 

quality health care services implementation of the referral system in Kiambu 

County, Kenya. The study aim at investigating the impact of medical staff ability, 

infrastructure, physical condition data and financial resources on implementation of 

health care referral system. The population of the study consists of two hundred and 

seventy one (271) respondents. Data collection tools were both questionnaires and 

interview. Analysis was done through a descriptive and inferential. The finding 

indicates healthcare support services with coefficient 4.457; positive coefficient of 

4.104 for infrastructure, capacity of health care workers, with significant 

coefficient of.4.013 for staff health care ability, coefficient of 4.105 for financial 

resources and health data system. The study concluded that ability of medical staff, 

infrastructure, financial resources health information systems and are challenges in 

implementation of health care referral system. 
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Embu (2012) evaluated the availability and utilization of healthcare support 

services, demographic characteristics and sustainability of tertiary institutions of 

Nasarawa State. To achieve this purpose, a total 1000 subjects comprising 600 

students, 200 academic and non-academic staff and 200 healthcare workers and 

administrators were randomly selected from six tertiary institutions of Nasarawa 

State. Two sets of questionnaires (one set for all respondents and another set for 

healthcare workers and administrators) on availability and utilization of healthcare 

services were prepared for the study. This was then administered on the 

respondents. Data collected for the study was analyzed, using analysis of variance 

(ANOV A) with descriptive statistics of frequency, standard deviation (SD), 

percentage and mean. It was found that healthcare services in tertiary institutions in 

Nasarawa state were not adequate, the respondents ' income level significantly 

affected their perception of availability and utilization of healthcare services, non

utilization of the healthcare services was as a result of certain factors which 

included high cost of drugs and services offered, the healthcare system itself and the 

negative attitude of the healthcare workers. The demographic had effects on the 

perception of the respondents on the various variables of healthcare services m 

tertiary institutions in Nasarawa State. 

Anetoh, Jibuaku, Nduka and Uzodinma (2017) designed a study in explored 

students' perception towards implementation of school health insurance 

programmes in Medical Centre of the Nnamdi Azikiwe University Awka. Study 

population consists of four hundred and twenty ( 420) undergraduate students in the 

study area. Sampling technique used was stratified random. Means of an adapted 

questionnaire was carried out on students' information about the school health 

insurance programmes. In analysed collected information SPSS was used. In 

general, awareness of students' level of school health insurance programmes was 
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found showed a high. Also, the result recorded who have never benefited from the 

scheme with a score of (56.3%), while 52.8% and (87.9%) account for 

ovenvhelming number of the students who suggested continuation of the scheme. 

Students of the Nnamdi Azikiwe University general responses about school health 

insurance programmes awareness was found satisfactory. Strong commitment to the 

objectives of the scheme was recommended to the health worker at the University 

Medical Centre. 

In an investigation of on the utilization of medical services in University 

among Students, Abdullah (2017) sampled out two hundred and forty (240) 

students. Assessments of six month perceived barriers towards utilization of 

university health centre services by the students of the university were the study 

aim. Data gathering involve using a self-administered questionnaire. Research 

design was cross-sectional design. Data were analysing using frequencies. Findings 

revealed that quota of students in six months with following scores (23.5%), 

(14.7%), (11.8%) used medical centre services because of related health issues. 

The level of students' satisfaction with health centre services showed 64.6%. Thus, 

challenges observed concerning students utilization of health care were Students'/ 

medical staff relationships (17. l %), drugs unavailable (22.5%), inadequate referral 

serVices (8.3%) and patience over waiting period were (5%). 

In an investigation on the factors affecting utilization of University health 

services in a tertiary institution in South-West Nigeria, Obiechina and Ekenedo 

(2013) randomly sampled out five hundred and forty persons which includes 280 

males and 260 females. Students' perception of tertiary institution health care 

services provision and assess students' assess towards it utilization was objective of 

the study. Sampling technique used was simple random. Questionnaire was 

employed to gathered information. Descriptive statistics of frequency count and 
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percentage were used for data analyzing. The finding revealed the following scores; 

(72.0%) for high cost of drugs, (67.2%) hour spent for waiting treatment, (81.7%) 

for inadequate referral services, (54.8%) for essential drugs non-availability and 

(60.6%) respond to factors affecting the utilization of university health service 

satisfaction were considered. while 77.6% and 74.3% respectively were recorded 

for Students. Compulsory implementation of National Health Insurance scheme into 

tertiary institution to enable students have free access treatment were part of the 

recommendation for the study. 

Adeyemo, Ohaeri, Patrich and Ogodo (2016) whose carried out a study in 

Benin City, Edo State, Nigeria in order to determine the influence on management 

of school healthcare support services on the sustainability of tertiary institutions. 

Eight hundred (800) students' was sampling out for the study. Descriptive survey 

design adopted for the study. Data were collected through a structured 

questionnaire. Information was analysing utilizing descriptive statistics and PPMC 

tool. Finding revealed that poor implementation of health examination and health 

counselling services made majority of the respondents to engage in taking substance 

and drugs to complement medical services. Also, the study showed that the most 

commonly abused drugs were coffee and alcohol in the tertiary institutions. 

Majority of the respondents agreed that students lost focus of their studies and 

abuse drugs as a result of poor implementation of health remedial services in the 

tertiary institutions. 

In an investigation on behaviour pattern in the utilization of the National 

Health Insurance Scheme (NHIS) among health workers at the University of 

Nigeria Teaching Hospital (UNTH), Ituku-Ozalla, in Enugu State, Nigeria, 

Ekwuluo, Eluwa, Okereke, and Orji (2018) sampled out a total of 1500 medical 

students were used for the study. Descriptive survey design was adopted for the 
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study. Interview questionnaire were used to gathered information. Responses about 

the awareness of the schemes were 18.2% and those that are not aware were 1.8%. 

Positive responses about attitude towards the scheme were 36.3%, Those that could 

not utilize the scheme for academic purposes were 87.3%. The school management 

could not implement wellness policies and health programs in the school. 

In an investigation on a way of improving deterring patients ' satisfaction in 

a tertiary institution and the quality of care in southeast Nigeria, Umeano Enemuoh, 

On\Vujekwe, Uzochukwu and Ezeoke (2014) Three hundred and sixty (360) 

respondents were systematically selected through a cross sectional study. Grouping 

of worker satisfaction based on the services provision quality, the participants 

completed a 5 point Likert scale self-administered questionnaire. They also rated 

important factors where best services were offered. Mean score = 3.75 were 

recorded for moderately contented with the services offered. Mean score = 3.45 

revealed also good quality health facility for all the variables. Mean rating of 4.1 

showed highest level satisfaction for Pharmacy. Findings revealed that worker are 

moderately contented with the services provided as well as the quality of care by 

the different service providers of the health facility. 

In a study on staff health status, students and services delivery in Public and 

private secondary schools in Kogi State, Kolawole (2015) sampled 1320 staffs and 

students (770 students and 550 staff) from private and public schools. Data were 

collected from a conveniences using School Health Services Questionnaire (SHSQ). 

Descriptive statistics were used. ANOVA and t-test analysis were used for data 

~a!yses. The analysis indicated that in both public and private secondary schools 

across Kogi State, school health services are unsatisfactory implemented. 
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2.6 Management of staff motivation/welfare and university goals 

attainment 

Nabi (2017) conducted a study on impact of motivational tools and 

betterment for employee performance. De-motivation factors affecting employee 

performance negatively was also the study focused. Interview of self-administrated 

questionnaire was used to gathered information for the study. Descriptive statistical 

wer-e the methods used for analyses. The analyses showed that achievement of 

organizational goals is purely associated with employees' positive motivation. 

A study conducted on the relationship between Motivation and employee 

productivity in First Bank Lagos, Nigeria by Ajayi (2015) sampled a total of 450 

workers as a study population. To bring out the worker most excellent performance 

in organization through many ways of motivational strategies were examine as the 

purpose of the study. Data collected were analyse using Chi ( x2 = Chi-squared) 

statistical tool. The finding indicated that employee motivation to work better has 

poshive effect on quality of supervision. Also, greater impact on perfo rmance and 

organizational productivity depend on financial motivations which involve 

monetary rewards. 

In explored the impact of motivation on teachers' job performance in public 

University, Akhtar and Igbal (2017) sampled one hundred (100) lecturers' from 

public universities making 60% of the population. Research design was descriptive 

survey design. 5-point Likert type scale questionnaire was the instrument used for 

data collection by the researchers used the as data collection. The finding revealed 

that teachers' motivation significantly impact job performance. 

A research conducted on evaluated staff motivation, dissatisfaction and job 

performance of academic staff of Ibrahim Badamasi Babangida University, Lapai, 

Nigeria by Mohammed (2011) the researcher' sampled out a 219 academic staff as 
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population of the study. Out of a population of the study one hundred and forty one, 

sixty four percentages of the academic staff of the University were sampled. Survey 

research method was employed to collect research data. To measure the research 

variables descriptive statistical tools were used. The result of the finding showed 

that level of motivation by such as provision of working environment significantly 

relate to staff performance. Motivational problem of the faculty employee should 

be taking seriously in order to facilitate effective teaching and knowledge delivery 

in universities and other tertiary institutions was part of recommendation. 

In an exploratory study on motivation and research productivity among 

Romanian academics of Economics and Business Administration in a university 

system by Horodnic and Zaic (2015) the use of extrinsic and intrinsic motivation 

was the purpose of study. The study group were faculty staff of Economics and 

Business Administration. Regression model of Tobit was used on a representative 

sample. The study revealed that intrinsic motivation is positively correlated with 

research productivity, whereas extrinsic motivation is negatively correlated. These 

results imply that scientists who take a strong interest in their work are, as a 

cpn.sequence, more productive researchers; scientists who are, in general, 

extrinsically motivated will however substitute their efforts toward activities that 

are more financially profitable in an economy undergoing transition. 

In an investigation on monitoring and evaluation (M&E) relationship 

practices and academic staff motivation in higher education in Rwandan by 

Boniface, Alfred and Tuyisime (2019) sampled one hundred and five academic 

staff. The study focus is on monitoring and evaluation practices applied. Mixed

methods were employed for data collection from academic staff. The result 

obtained indicated that evaluation by supervisor, students- staff evaluation, peer 

evaluation, and staff self-evaluation significantly motivate academic staff to 
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performance effectively m their job. Moderate weak correlations rangmg from 

0.269 to 0.4461 were established for M&E practices and faculty employee 

motivation. There should design a policy on M&E, which would guide supervisors 

in M&E exercise was part of the researchers' recommendation. 

A study conducted on motivational strategies and personnel job performance 

effectiveness in university libraries in Nigeria by Toyin (2018) fact finding 

interviews and questionnaires method was used for data collection. Result revealed 

that the inefficiency problem would be encountered if staff were not motivated and 

financial technique, incentive strategy; job enlargement, job enrichment, 

promotions, awards, monetary, and non-monetary compensation were considered as 

part of motivation. Motivating library personnel for effective job performance was 

discovered as prime importance in the university. 

Ajalie (2017) worked on the effect of employee motivation on 

organizational productivity. To examme the effect of worker incentive on 

organizational efficiency was the main purpose of the study. Descriptive and causal 

research design was used for the study. survey method was considered. 475 

constituted size of the study group. To determine the sample unit, 217 were 

selected. A questionnaire self-administered well-structured was used for data 

c?l~ection. Cronbach' s alpha coefficient of 0.868 was reliability of the research 

instrument. Multiple regressions were the information analyses tool. The result of 

the tested hypotheses indicated that extrinsic factors and employee motivation with 

rating score of 35.8% relate with organizational productivity. The conclusion of the 

study showed significant predictors between intrinsic and extrinsic factors and 

productivity. That appropriate measures should be taking by management of 

organizations to provide worker incentive to improve their output were part of the 

study recommendation. 
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2.7 Management of staff retirement/pension and university goals 

attainment 

In an investigation on the state of contributory pension scheme on 

employees' productivity: Evidence from Lagos state government, Ahmed, Abayomi 

and Nureni (2016) randomly sampled out one hundred and twenty respondents 

(120).The implications of the contributory pension scheme among public servants 

pensioners welfare and productivity in Lagos State was the main purpose of the 

study. The use of books and individual interview were the methodology employed 

to achieve the objectives study. SPSS software was used for data analyses. The 

finding of the analyses indicated that adequate retirement package has significant 

relationship with employees' productivity. Stakeholders should organize clients' 

sensitization programmes as well as participate in the supervision of review of the 

pension scheme in order to enhance the workability and acceptances of the 

contributory pension scheme were part of the recommendation. 

A study conducted on non-contributory pension scheme and the welfare of 

retired civil servants in Ebonyi State, Nigeria by Nweke (2015) randomly sampled 

out four hundred employees' who have leave services which constitute the 

population of study. The study used survey design. The researcher gather 

information from twenty four employee of pension department and sixty eighty 

employee from Sub-Treasury spread across the 13 local government areas in 

Ebonyi State and sixteen employee from State Auditing pensions unit as contain in 

the payroll of 2011. Data were collected in two sets of semi-structured 

questionnaire which involved respondents' demographic characteristics, retirees' 

coping strategies. Collected data were analyzed employing inferential and 

descriptive statistics. The respondents' were 12.5 for years; age was 55.2. About 

80% of the retirees indicated that their pensions were not adequate in meeting their 
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major welfare needs such as accommodation, adequate diet, health services and 

education for children. The most widely adopted coping strategies by retirees were 

investment of gratuities (45.5%) and relocation to family houses (32.3%). Major 

challenges faced by non-contributory pension scheme were lack of biometric data 

capturing machine (81.2%), high workload on staff processing pensions (61.2%), 

poor funding by the government (75.3%) and mismanagement of pension funds 

(54.2%). There is significant relationship between monthly pensions of retirees, 

edocational qualifications of retirees, poor planning for retirement, welfare of 

retirees, postponement in the payment of retirement benefits, embezzlement of 

pension funds, interfering delays and governments' reluctance to review pensions 

and their welfare provisions. In order to meet the needs of retirees in Ebonyi State, 

pension management should restructure the administration of the non-contributory 

pension scheme. 

A study conducted on the stability of the contributory pension scheme (CPS) 

and University goals in Nigeria by Chris (2015) employed primary and secondary 

source as a mean of data collection. To look at if contributory pension scheme, 

better risk management, effective investment strategy in existence capable of 

ensuring sustainability of the new scheme has important on the capital market and 

economic development of Nigeria were the objective of the study. To analyze data 

collection, linear regression analysis was the statistical tools employed. The finding 

indicated positive on contributory pension Scheme and the development of the 

Nigeria Capital market. The study also found out that contributory pension 

expenditure relate with the GDP (gross domestic product) in Nigeria. Furthermore, 

the findings showed important proof of better risk management and savings 

strategies in existence to ensure sustainability of the contributory pension scheme in 

Nigeria. 
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In an investigation on the impact of contributory pens10n scheme on 

economic growth in Nigeria by Ameh, Ajie and Nuhu (2017) Pension scheme 

contributory impact on Nigeria financial growth was the focus of the study. World 

.• 
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Bank Development Indicators (database) and PenCom Annual Reports were the 

various sourced of data for collection. SPSS software was used in computed 

'. gathered information. The result indicated that pension contribution, savings 

mobilized over the years and pension fund assets impact on economic growth 

positively . Pension management should place more emphasis on genuine area and 

saving trust to increase Gross Domestic Product (GDP) of the country (Nigeria), 

product in the resources market as well as government bond, were part of the study 

recommendation. Finally, there should be timely settlement between Pension Fund 

Administrators (PF As). This will bring honest and liability to the system 

A study conducted on important of the 2004 pension policy on the welfare 

of the Nigerian federal ministries civil servants by Ahmed and Oyadiran (2013) 

sampled out 1500 persons from 5 federal ministries in Abuja. The new pension 

policy and living standard of the retired civil servants in Nigeria was the main focus 

of the study. Questionnaire employing random sampling technique was utilized. 

Simple percentage was used for data analysis. It was indicated from emerged 

findings that new pension implementation and welfare of the civil servants are 

positively related. Pension administration to ensure effective superv1s10n, 

monitoring, and enforcement effective implementation of penalties as provided by 

the Act on non-compliers regardless of their status in the society were study 

recommendation among others in view of the above findings . 

In an investigation on difference comparison of pension schemes in Nigeria 

from 1951 to date with focus on the pre and the post 2004 era by Bassey and Etim 

(2018) sampled out 60 staff drawn from the University of Calabar Teaching 
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Hospital, Calabar. comparison of the pre and post 2004 pension Schemes in terms 

of which of the Pension era have minimized the plight of Pensioners and rationale 

following the failure of the previous schemes were identifies in the study. Five 

point Likert scale well-structured questionnaire was administered. Employing Chi 

square(X2
) statistical tool in analysed information. The result of the findings 

showed that 2004 pension Scheme has significant differences in reducing the 

difficulty of Nigerian Pensioners when compared to the Pre 2004 Schemes and 

should be encouraged. The Paper conclude that representative of the government 

and other stakeholders apart from encouraging the 2004 Scheme, should give 

pension matters top priority because after hard service comes a period of retirement. 

Series of recommendations have been made which if adhered to with a proper 

pension management orientation would distinguish Nigeria among her 

contemporaries in terms of having a hitch free Pension management system for her 

retirees. Also, fully funded nature of the Scheme couple with the clear legal and 

administrative sanctions spelt out for erring parties, the underfunding ,and 

corruption which informed the frequent pension verification exercise that 

characterized the Pre 2004 Schemes have been reduced to the barest minimum and 

that the effort of successive governments in Nigeria towards encouraging Pension 

Schemes from Colonial period to date is commendable but considering the present 

d~Y. significance of pension. 

Y aro (2019) researched on the impact of pension administration on 

employees and university goals attainment in Nigeria. The main focus was the 

introduction of Pension scheme as it is implied in organization, as well as the 

statement of general problems and significant of the study were discussed in the 

initial chapter. A comprehensive review of related literatures of different authors 

use also made. Here, we have conceptual domain of pension, were it was defined by 
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several scholars and its importance conferred appraisal. Primary data were gathered 

through the utilization of personal interviews and detailed questionnaires. The total 

population size of the Premium pension ltd staff and client use estimated to be 

hundred and fifty which were sent questionnaire and one hundred and thirty three 

responded to the question asked, which were later tabulated in the subsequent 

analysis. The sample random sampling is the method used by the researcher in 

determining the sample and sampling techniques used is the purposive type. Also 

the statistical technique used in testing the hypothesis was the chi-square statistical 

method. The data collected from respondent were presented and analyzed with 

simple percentage. So, the results of the findings show that pension Administration 

has great impact on Employee in Nigeria. 

In a study conducted on successful management of life after retirement and 

its impact on retirees' worker from the public service: a case study of Benue State, 

Nigeria by Akuraun and Kenneth (2013) adopted survey research method. 

Employees' preparedness strategies for retirement and the post-retirement was the 

objective of this research. Sources of data collection were both secondary and 

primary data. Method adopted in selecting the sample was disproportional stratified 

sampling. Simple percentages were utilized in testing hypotheses. Many challenges 

such as corruption, sufficiency, managerial efficiency, transparency, governance 

and regulation faced by pension reform in Nigeria. 

A study conducted in on the old pension scheme with the Pension Reform 

Act 2004 comparison by Odia and Okoye (2012), In order to compare and contrast 

the pre-2004 pension scheme with Pension Reform Act 2004, comparative analysis 

technique was utilized for the study. The adequacy of PRA 2004 and the pre-2004 

pension scheme were compared, and the prevalent incompleteness in the old 

pension scheme was expected to solve through the PRA 2004. Regular supervision, 
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rigi~ coordination, and regulation of the pension industry in Nigeria were the study 

recommendation. 

A research carried out on contributory pension system as a tool for 

economic growth in Nigeria by Gunu and Tsado (2012) to analyze data collected, 

descriptive statistics, percentages and charts were used for the study. To enhance in 

development of the investment market and financial growth in Nigerian, 

contributory pension scheme has contribution to that effect. 

In (2010) investigation on pension reforms in Nigeria for the period 2006 to 

20 l·O by Dostal finds that the funded pension system has not had any significant 

impact on the development of financial market and that real sector investment was 

not boosted by savings from pension scheme. Also the macroeconomic credibility 

of the government has declined. The implication of the findings was that the 

regulatory environment failed to encourage interaction between pension reform and 

economic reform while problems of regulation within the system have also 

contributed to a lack ofreform credibility. 

Nyong and Duze (2011) carried out a study on the Pension Reform Act 2004 

and retirement planning in Nigeria. The study used survey research design and a 

multi-stage random sampling technique to select the sample size of 3000 from the 

population of serving teachers and teacher pensioners in Federal and State Public 

Secondary Schools between the ages of 55 and 59 years. The results revealed that 

the objectives of PRA 2004 were yet to be achieved since retired persons still 

suffered trauma, pains and even death before they received their pension packages. 

The study recommended e-payment of pensions to ensure easy referencing, easy 

update and logistics of pension scheme system. 
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2.8 Summary of literature review 

The research evidence presented in this review showed that management of 

s~a~f personnel services relate with university goals attainment to a large extent. 

This literature reviewed the various positions of the different authors which have 

help to increase the researcher horizon in having a wider knowledge about the study 

and also equipped the researcher with total information in these areas of study. 

However, correlational research design, descriptive survey ex-post facto 

research and designs experimental research design were adopted by the researchers. 

Checklists, questionnaires, interviews, content analysis and observations were the 

major instruments of their data collections. In the case of staff recruitment service, 

staff training/development and staff motivation/welfare, some of the reviewed 

works indicated a strong positive significant influence on the university goals 

attainment. 

More so, some of the reviewed works on staff wages/salaries, staff 

orientation service and staff pension/retirement services revealed significant 

relationship on university goals attainment in both public and private universities 

while few studies failed to show statistical significance. Although, as observed in 

the literature review earlier made, none of the study was carried on the researcher 

study area and the population size and statistical tools used was different, as such 

this research attempt to fill the identified gaps on management of staff personnel 

services and university goals attainment created by the review in order to contribute 

to knowledge. 



CHAPTER THREE 

RESEARCH METHODOLOGY 

This chapter describe the various research methodology used in the study. 

The chapter was discussed under the following sub-headings. 

3.1 Research design 

3.2 Area of the study 

3.3 Population of the study 

3.4 Sampling techniques 

3.5 Sample 

3.6 Instrumentation 

3.6. l Validity of the instrument 

3.6.2 Reliability of the instrument 

3. 7 Procedure for data collection/scoring 

3.8 Procedure for data analysis 

3.9 Operational definition ofresearch variables 

3.1 Research design 

Correlational research design was adopted for this study. This is a type of 

design that makes effort to finds out the relationship degree that exist among 

variables set that cannot be manipulated or determined by the researcher. The 

relationship within a sample or group present is naturally. (Idaka, & Anagbogu, 

20 12). The appropriate consideration of the design for the research was that the 

design gives the researcher the opportunity to study the relationship that exist 

between two variables, the independent (management of staff personnel service) 

and dependent variable (university goals attairunent). 
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3.2 Area of the study 

Area of research was the two government owned universities in the study 

area; (CRUTECH) and (UNICAL) university of Calabar, all in Cross River State, 

Nigeria. 

The federal government of Nigeria established University of Calabar in 

1975 which was Calabar campus of the University of Nigeria, Nsukka initially. The 

school was fondly called 'UNICAL' by students and staffs. The school is among 

second generation federal universities in Nigeria. The school has a graduate school , 

sixteen faculties, three Institutes with one hundred and forty ( 141) department. 

The aims of the academic programmes of the university was to produce a 

broad and a sound graduate foundation upon which further professional and 

intellectual pursuits can be based at the graduate school level. Built to fulfill its 

motto 'Knowledge for Service' , the university place a great premium on learning 

and character. Hence, the university officially recognized degrees such as bachelors, 

~a~ters and postgraduate degrees in several disciplines and sometime present 

programmes for accreditations or courses leading to award of degrees. 

The school is located in the southern part of the country, a region known for 

its rich cultural heritage and beauty. Number of events is quite host yearly and has 

been one sure spot for tourists craving to have a feel of the region. Interestingly, in 

the university, male students are called ' Malabites ' , while the females are called 

' Malabresses'. The male hostel is called 'Malabo' and the name originated as a 

result of the challenges faced by students at a time which coincided with the 

suffering by Nigerian deportees in Malabo, Equatorial Guinea. 

In August 2002, Cross River State Bill No. 9 recently amended as Bill No. 6 

of 2004 established CRUTECH: Cross River University of Technology. The three 

former tertiary institutions namely: The College of Education, Akamkpa, the 
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Ibrahim Babangida College of Agriculture, Ovonum, Obubra) and the Polytechnic, 

Cafabar, owned by the Cross River State Government were merged together to 

become Cross River University of Technology. To provide basic training and 

research and to impart research skills to equip Nigerians of various backgrounds in 

all areas of technology was the primary aim of establishing the school. To enable 

the exploitation of the enormous natural resources for sustainable development of 

Cross River State, emphasis is however placed on catchment areas of the school. 

The school is a corporate body with perpetual succession and a common 

seal. In September 2002, the Cross River University of Technology began it 

operations after one year of its existence, an in-house assessment was conducted 

during a visitation exercise. Emerging problems were identified and addressed. The 

law establishing the university, Bill No. 9 of 2002 was amended as Bill No. 6 of 

2004 and structural reorganization and staff re-designation were affected. 

High quality production, well-trained graduates and researchers well

equipped for the provision of quality life, food, fiber, and shelter for the people in a 

sustainable manner, using well researched techniques of Science and Technology 

~e. the main responsibilities of CRUTECH. In this regard, no person shall be 

required to satisfy requirements as to race (including ethnic grouping), sex, place of 

birth, family origin, religious or political persuasion as a condition of becoming or 

continuing as a student, the holder of a degree or other awards of the university, or 

of appointment or employment at the university. In other words, no person shall be 

subjected to any disadvantage or accorded any disadvantage in relation to the 

university. This however does not prevent the university from imposing any 

disability or restriction on any person, where such a person will fully refuses or fails 

on grounds of religious belief or similar grounds to undertake duty generally and 
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uniformly imposed on all persons or any group of them and which in the opinion of 

the university is reasonably justified in the national and State interest. 

3.3 Population of the study 

The study population comprised all the one hundred and forty one ( 141) 

departmental heads in Cross River State public own universities. According to data 

obtained from the Registry, senior establishment unit of UNI CAL and CRUTECH, 

there are one hundred and forty one ( 141) heads of department in the study area. 

UNICAL (107) and CRUTECH (34) which was used as the study population. 

(UNICAL and CRUTECH (Registry Unit August, 2019). 

3.4 Sampling techniques 

Census sampling technique was employed for this study. The technique was 

used due to the fact that the study groups were not large and the researcher can use 

all the member of the population of the study. All the one hundred and forty one 

(141) heads of department in the universities was select for the study. 

3.5 Sample 

One hundred and forty one (141) HODs in the Cross River University of 

Technology and University of Calabar and was the sample size of the study. 

3.6 Instrumentation 

The study instrument was the researcher-developed questionnaire titled: 

Management of Staff Personnel Services and University Goals Attainment 

Questionnaire (MSPSUGAQ). The items were group into two parts: A and B. Part 

A sought for respondents' demographic data such as name of the University, 

Department/Faculty, gender and rank. 
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Part B: consist of sixty (60) subjects. To measure each of the sub-variables Six (6) 

items was used. (SA), (A), (D) and (SD) of the 4- point modified likert scale was 

used. Variables of the independent were measured thus: Management of staff 

recruitment service was measured using items 1-6 of the (MSPSUGAQ), 

Management of staff training and development was measured using items 7-12 of 

the. (MSPSUGAQ), Management of staff wages and salary administration was 

measured using items 13-18 of the (MSPSUGAQ), Management of staff orientation 

service was measured using items 19-24 of the (MSPSUGAQ), Management of 

staff health service was measured using items 25-30 of the (MSPSUGAQ), Items 

31 -36 of the (MSPSUGAQ) was used to measured Management of 'staff 

motivation/welfare service, Items 37-42 of the (MSPSUGAQ) was used to 

measured Management of staff pension/retirement service was measured using and 

the dependent variable which is university goals attainment was measured using 

items 43-60 of the (MSPSUGAQ). 

3.6.1 Validity of the instrument 

The research instrument validity is the extent to which the instrument 

purports to measure what is expected. Content and validity face of the research 

instrument was validated by experts in University of Calabar, Faculty of Education, 

department of Educational foundations, measurement and evaluation units and 

department of Educational management, administration of higher education unit. 

Before using the instrument, the developed items were given to experts who 

carefully vet the items. The items considered relevant was retained, while dropped 

irrelevant items. 

3.6.2 Instrument reliability 

This refers to as a process whereby an instrument demonstrates the degree 

of consistency in measuring what it does in research. A trial testing using fifty (50) 
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head of department selected from University of Uyo was determine by carrying out 

the instrument reliability (questionnaire). To determine the reliability of the 

instrument, Cronbach Alpha method was used. The Cronbach reliability analysis 

results are presented on Table 1 ranged from 0.72 to 0.91. 

3.7 Procedure for data collection 

Personal administration of the instrument with help of two trained research 

assistants was done by visiting the various Universities. The instruments were given 

to selected respondents and some of the respondent attended to the questionnaire 

immediately while other gave request to get the questionnaire next day. In 

completion of the exercise, out of one hundred and forty one ( 141) administered 

questionnaire copies, one hundred and thirty (130) were successfully retrieved from 

the respondents and attrition of eleven (11) questionnaires was recorded and the 

retrieved questionnaires were used for the data testing. 

3.8 Procedure for data preparation and scoring 

Coding and scores was assigned to each item after collecting the 

questionnaire. To provide a guide for making data preparation easy and coding the 

data collected for analysis, a coding schedule was prepared by developing a key for 

each item. The questionnaire items were separated out depending on the variables 

they were meant to measure, items in the questionnaire using four-point modified 

likert scale were positively worded with strongly agree scored 4-points,Agree ,3-

points, disagree with 2-points and strongly disagree with I-point for respectively 

responses, the scoring technique were reversed for negatively worded items. 
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TABLE 1 

Cronbach alpha reliability result of the instrument (N= 50) 

Variables No. x SD a 
Items 

~ t 
Staff recruitment service 6 15.43 6.24 .91 

Staff training and development service 6 16.86 5.81 .88 

Staff wages and salary administration 6 16.16 4.97 .87 

Staff orientation service 6 15.01 5.90 .82 

Staff health service 6 14.10 5.47 .77 

Staff motivation/welfare service 6 16.68 4.18 .84 

Staff pension/retirement service 6 15.88 5.01 .72 

Knowledge acquisition 6 14.78 5.60 .75 

Curriculum content 6 15.07 3.38 .78 

Social development 6 13.57 2.50 .76 

Source: Author's computation of fieldwork, 2019 
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TABLE2 

Coding schedule for the Research Instrument 

Variables Groups Code Column 

Institution UNI CAL 

CRUTECH 2 2 

.. 
~ I 

Management of staff Add sum of scores on items 

recruitment service 1-6 of section 

Of (MSPSUGAQ) 3 

Training and Add sum of scores on items 7-12 4 

development staff service in section B of (MSPSUGAQ) 

Management of staff Add sum of scores on items 13- 5 

wages and salary 18 in section B of (MSPSUGAQ) 

administration 

Management of staff Add sum of scores on items 19- 6 

orientation service 24 in section B of (MSPSUGAQ) 

Management of staff Add sum of scores on items 25- 7 

health service 30 in section B of (MSPSUGAQ) 

Management of staff Add sum of scores on items 31- 8 

motivation and welfare 36 in section B of (MSPSUGAQ) 

service 

Management of staff Add sum of scores on items 37-

retirement and pension 42 in section B of (MSPSUGAQ) 9 

service Add sum of scores on items 43- 10 

~ 
University goals 60 in section B of (MSPSUGAQ) 

attainment 
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3.9 Procedure for data analysis 

Hypothesis One: 

Management of staff recruitment service does not significantly relate with 

university goals attainment (in terms of knowledge acquisition, curriculum content 

and social development) . 

Independent variable: Staff recruitment service. 

Dependent variable: university goals attainment. 

Test statistic: Pearson's Product Moment Correlation analysis (r). 

Hypothesis Two: 

Management of staff training and development service does not significantly relate 

with university goals attainment. 

Independent variable: Staff training and development service. 

Dependent variable: university goals attainment. 

Test statistic: Pearson's Product Moment Correlation analysis (r) 

Hypothesis Three: 

Management of staff wages and salary administration does not significantly relate 

with university goals attainment. 

Independent variable: Staff wages and salary administration. 

Dependent variable: university goals attainment. 

Test statistic: Pearson's Product Moment Correlation analysis (r). 

Hypothesis Four: 

Management of staff orientation services does not significantly relate with 

university goals attainment. 

Independent variable: Staff orientation services. 
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Dependent variable: university goals attainment. 

Test statistic: Pearson's Product Moment Correlation analysis (r) 

Hypothesis Five: 

Management of staff health services does not significantly relate with university 

goals attainment. 

Independent variable: Staff health services. 

Dependent variable: university goals attainment. 

Tes.t statistic: Pearson's Product Moment Correlation analysis (r) 

Hypothesis Six: 

Management of staff motivation and welfare services does not significantly relate 

with university goals attainment. 

Independent variable: Staff motivation/welfare services. 

Dependent variable: university goals attainment. 

Test statistic: Pearson's Product Moment Correlation analysis (r) 

Hypothesis Seven: 

Management of staff retirement and pension service does not significantly relate 

with university goals attainment. 

Independent variable: Staff retirement and pension service. 

Dependent variable: university goals attainment. 

Test statistic: Pearson' s Product Moment Correlation analysis (r) 

Hypothesis Eight: 

Management of staff personnel services does not significantly relate with 

universities goals attainment. 

Independent variable: Management of staff personnel services. 
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Dependent variable: university goals attainment. 

Test statistic: Multiple regression statistics. 

3 .10 Operational definition of research variables 

~ 1 Staff recruitment service management: This can be defined as a process of 

managing various activities that involved in an employment of staff in order to 

enhance the effectiveness of an organisation workforce. items 1-6 of section B of 

(MSPSUGAQ) measured it. 

Development and staff training management: This refers to as the process of 

managing the engaged workers in a training that will contribute to the development 

of an organisation. It was measured by items 7-12 of section B of (MSPSUGAQ). 

Management of staff wages and salary administration: This refers to as the process 

of effective management of workers' salaries. It was measured by items 13-18 of 

section B of (MSPSUGAQ). 

Management of staff orientation service: This is seen as process whereby staff, 

personnel, co-workers are introduced to all the facilities in an organisation to 

function effectively. It was measured by items 19-24 of section B of 

(MSPSUGAQ). 

Management of staff health service: This refers to a coordinated and comprehensive 

set of health promotion strategies implemented in an organisation to assist staff 

combat their health challenges. It was measured by items 25-30 of section B of 

(MSPSUGAQ). 

Management of staff motivation/welfare service: This refers to as a process 

whereby staffs are provided with the entire necessary requirement that enable them 

to work effectively. It was measured by items 31-36 of section B of (MSPSUGAQ). 
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Management of staff pension/retirement service: This refers to as effective 

management of workers retirement benefit in an organization. It was measured by 

items 37-42 of section B of (MSPSUGAQ). 

University goals attainment: This refers to as the education given after secondary 

education. It was measured by items 43-60 of (MSPSUGAQ) section B . 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

This chapter is focused on data analysis, result of the analysis, interpretation 

of results, presentation of the results and discussion of findings. It is therefore 

organized under the following sub-heading: 

4.1 General description of the research variables 

4.2 Presentation of results 

4.3 Discussion of findings 

4.1 General description of the research variables 

Management of staff personnel services and Universities goals attainment in 

Cross River State, Nigeria was study investigation. The major independent variable 

investigated in the study was management of staff personnel services while the 

dependent variable was Universities goals attainment. Meanwhile, management of 

staff personnel services was viewed from seven perspectives which included: staff 

recruitment service, staff training and development service, staff wages and salary 

adn;iinistration service, staff orientation service, staff health service, staff motivation 

and welfare service, staff retirement and pension service. Universities goals 

attainment was viewed from three perspectives which included: knowledge 

acquisition, curriculum content and social development. The mean scores and 

standard deviations of the study variables are presented in Table 3. 
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TABLE 3 

Descriptive statistics 

Mean and standard deviation of variables in the study (N=l30) 

Variables N Min Max Sum Mean 

Staff recruitment 130 12.00 24.00 13435.00 19.19 

Staff training 130 12.00 24.00 12326.00 17.60 

Staff wages 130 12.00 24.00 12332.00 17.62 

Staff orientation 130 12.00 24.00 13341.00 19.05 

Staff health 130 12.00 24.00 13457.00 19.22 

Staff motivation 130 12.00 24.00 12706.00 18.15 

Staff retirement and 130 12.00 24.00 12315.00 17.59 

pension 

Knowledge 130 12.00 24.00 13465.00 19.23 

acquisition 

Curriculum content 130 12.00 24.00 13351.00 19.07 

Social development 130 12.00 24.00 12340.00 17.63 

Overall 130 40.00 71.00 38031.00 54.33 

Valid N (Listwise) 130 

Author's computation of field work at Cross River State public Universities, 
Feb.2020 

Std. Dev 

2.44 

3.07 

3.09 

2.58 

2.42 

2.96 

3.08 

2.42 

2.54 

3.08 

6.82 
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The finding of data analyses in Table 3 revealed that the mean score 

obtained from the 130 respondents as regards to management of staff recruitment 

service was 19 .19 with a standard deviation of 2.44 while the mean score of 17 .60, 

17.62 and 19.05 with a standard deviation of 3.07, 3.09 and 2.58 were obtained 

from the respondents as regards management of training/development service, 

management of staff wages/salary and staff orientation service. However, the mean 

score of 19.22, 18.15 and 17.59 with a standard deviation of 2.42, 2.96 and 3.08 

were obtained from the respondents as regards management of staff health service, 

management of staff motivation and welfare service and management of staff 

retirement and pension service. Furthermore, the mean score of 19.23, 

19.07andl 7.63with a standard deviation of 2.42, 2.54 and 3.08 were obtained from 

the respondents as regards Universities goals attainment in terms of knowledge 

acquisition, curriculum content and social development. Meanwhile, the overall 

goal attainment yielded 54.33 score with 6.82 for mean and standard deviation as 

obtained from the sampled respondents in public Universities in Cross River State. 

4.2 Presentation of results 

4.2.1 Hypothesis one 

The first hypothesis states that management of staff recruitment service does 

not significantly relate with University goals attainment in terms of knowledge 

acquisition, curriculum content and social development. Management of staff 

recruitment service is the independent variable in this hypothesis while University 

goals attainment is the dependent variable assessed from three perspectives which 

are "knowledge acquisition, curriculum content, social development as well as the 

overall goal attainment in Cross River State public Universities. The variables were 

measured continuously. Hypothesis was tested using P.P. M.C. statistics was 

applied. The result is presented in Table 4. 
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TABLE4 

Pearson product moment correlation analysis of the relationship between 

management of staff recruitment service and University goals attainment (N= 130) 

Variables N Mean S.D Df r-cal p-val 

Management of recruitment 130 13.6951 2.30362 

(X1) 

Knowledge acquisition (Y1) 130 12.0041 2.49162 128 .489* .000 

Curriculum content (Y 2) 130 12.2398 2.74111 128 .403* .000 

Social development (Y 3) 130 11 .6260 3.68316 128 .289* .000 

Overall goal attainment {Y 1-Y 42 130 13.0934 3.14256 128 .311 * .000 
*p<.05 
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The result in table 4 showed that for management of staff recruitment 

service and knowledge acquisition (r= .489*, p<.05), for management of staff 

recruitment service and curriculum content (r=.403 *, p<.05) and for management of 

staff recruitment service and social development (r=.289*, p<.05), and for 

management of staff recruitment service and the overall goals attainment 

(r=.311 * ,p<.05). A cursory look at the p-values shows that p(.000) is less than 

p(.05) for the three dimensions and for the overall goals attainment. It revealed that 

management of staff recruitment service significantly relate with University goals 

attainment for the three dimensions assessed and for the overall. Hence, the null 

hypothesis is rejected. 

4.2.2 Hypothesis two 

The second hypothesis states that management of staff training and 

development service does not significantly relate with University goals attainment 

in terms of knowledge acquisition, curriculum content and social development. The 

independent variable in this hypothesis is management of staff training and 

development service while the dependent variable is public University goals 

attainment assessed from three perspectives which are knowledge acquisition, 

curriculum content and social development as well as the overall goal attainment in 

Cross River State public Universities. The variables were measured continuously. 

The result is accessible in Table 5. 

The result in table 5 showed that management of staff training/development 

service and knowledge acquisition (r=.4 11 *, p<.05), for management of staff 

training and development service and curriculum content (r=.373*, p<.05) and for 

management of staff training/development service and social development 

(r=.171 *, p<.05), and for management of staff training/development service and 

overall goal attainment (r=.211 *, p<.05). A cursory look at the p-values shows that 

p(.000) is less than p(.05) for the three dimensions as well as the overall goals 

attainment. This implies that management of staff training/development service 
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TABLE 5 

Pearson product moment correlation analysis of the relationship between 

management of staff training and development service and University goals 

attainment (N=l30) 

Variables N Mean S.D Df r-cal p-val 

Management of staff training 130 12.1260 2.57388 

(X1) 

Knowledge acquisition (Y 1) 130 12.0041 2.42162 128 .411 * .000 

Curriculum content (Y2) 130 12.2398 2.24111 128 .373* .000 

Social development (Y 3) 130 11 .6260 2.68216 128 .17 1 * .000 

Overall goal attainment (Y 1-Y 4) 130 13.1944 2.14556 128 .211 * .004 

*p<.05 
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significantly relate with University goals attainment m terms of knowledge 

acquisition, ·curriculum content and social development as well as the overall goals 

attainment for the three dimensions assessed. Hence, the null hypothesis is rejected. 

4. 2. 3 Hypothesis three 

The third hypothesis states that management of staff wages/salary service 

does not significant relate with university goals attainment in terms of knowledge 

acquisition, curriculum content and social development. The independent variable is 

management of staff wages/salary service while the dependent variable is 

University goals attainment assessed from three perspectives which are knowledge 

acquisition, _curriculum content and social development as well as the overall goals 

attainment. The variables were measured continuously. 

The result in table 6 showed that management of staff wages/salary service 

and knowledge acquisition (r= .1 99*, p<.05), for management of staff wages/salary 

service and curriculum content (r=.916*, p<.05) and for management of staff 

wages/salary service and social development (r=.135*, p<.05), and for management 

of staff wages/salary service and overall University goals attainment (r=.123*, 

p<.05). A cursory look at the p-values shows that p(.000) is less than p(.05) for the 

three dimensions assessed as well as for the overall goals attainment. The result 

indicated that management of staff wages/salary service significantly relate with 

University goals attainment for the three dimension assessed. Hence, the null 

hypothesis is rejected. 

Hypothesis four 

Management of staff orientation service does not significantly relate with 

University goals attainment in terms of knowledge acquisition, curriculum content 

ah.cf social development. The management of staff orientation service is independent 

variable while the dependent variable is University goals attainment assessed from 

three perspectives which are knowledge acquisition, curriculum content and social 
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TABLE6 

Pearson product moment correlation analysis of the relationship between 

management of staff wages/salary service and University goals attainment (N= 130) 

Variables N Mean S.D Df r-cal p-val 

Management of staff salary 130 12.3618 2.98076 

(X1) 

.. 
Knowledge acquisition (Y 1) 130 12.0041 2.49162 128 .199* .002 

Curriculum content (Y 2) 130 12.2398 2.74111 128 .916* .000 

Social development (Y3) 130 11.6260 3.68316 128 .135* .034 

Overall goal attainment (Y 1- Y 4) 130 13.1944 2.14556 128 .123* .001 

*p<.os 
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TABLE 7 

Pearson product moment correlation analysis of the relationship between 

management of orientation service and University goals attainment (N=l30) 

Variables N Mean S.D Df r-cal p-val 

~~agement of orientation (X1) 130 12.0407 3.01668 

Knowledge acquisition (Y1) 130 12.0041 2.49162 128 .393* .000 

Curriculum content (Y 2) 130 12.2398 2.74111 128 .240* .000 

Social development (Y 3) 130 11.6260 3.68316 128 .166* .009 

Overall goal attainment (Y 1-Y 4) 130 13.1944 2.14556 128 .227* .000 

*p<.05 

•, ! 
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development as well as the overall goals attainment in public Universities in Cross 

River State. The variables were measured continuously. To this hypothesis, 

P.P.M.C. statistics was applied. The result is accessible in Table 7. 

The result in table 7 showed that management of staff orientation service 

and knowledge acquisition (r= .393*, p<.05), management of staff orientation 

service and curriculum content (r=.240*, p<.05) and for management of staff 

orientation service and social development (r=.166*, p<.05), for management of 

orientation service and overall goals attainment (r=.227*, p<.05). A cursory look at 

the p-values shows that p(.000) is less than p(.05) for the three dimensions as well 

as for the overall goals attainment in the public Universities assessed. This implies 

that there is a significant relationship between management of orientation service 

and University goals attainment for the three dimensions assessed. Hence, the null 

hypothesis is rejected. 

4.2.5 Hypothesis five 

The fifth hypothesis states that management of staff health service does not 

significantly relate with university goals attainment in terms of knowledge 

acquisition, curriculum content and social development. The independent variable 

in this hypothesis is management of staff health service while the dependent 

variable is University goals attainment assessed from three perspectives which are 

knowledge acquisition, curriculum content and social development. The variables 

were measured continuously. To this hypothesis, Pearson Product Moment 

Correlation was applied. The result is presented in Table 8. 
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TABLE 8 

Pearson product moment correlation analysis of the relationship between 

: I 

management of staff health service and University goals attairunent (N=l 30) 

Variables N Mean S.D Df r-cal :e-val 
Management of staff health (X1) 130 14.3862 3.00225 

Knowledge acquisition (Y 1) 130 12.0041 2.49162 128 .204* .004 

Curriculum content (Y2) 130 12.2398 2.74111 128 .26 1 * .000 

Social development (Y3) 130 11.6260 3.68316 128 .670* .000 

Overall goal attainment (Y1-Y4) 130 13.1944 2.14556 128 .350* .001 

*p<.05 
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The result in table 8 showed that management of staff health service and 

knowledge acquisition (r= .204*, p<.05), for management of staff health service 

and curriculum content (r=.261 *, p<.05) and for management of staff health service 

and social development (r=.670*, p<.05), and for management of staff health 

service and overall goals attainment in public Universities in Cross River State 

(r=.350*, p<.05). A cursory look at the p-values shows that p(.000) is less than 

p(.05) for the three dimension as well as for the overall assessed. This implies that 

there is a significant relationship between management of health service and 

University goals attainment for the three dimensions and for the overall assessed. 

Hence, the null hypothesis is rejected. 

4. 2. 6 Hypothesis six 

The sixth hypothesis states that management of staff motivation/welfare 

services does not significantly relate with university goals attainment in terms of 

knowledge acquisition, curriculum content and social development. Management of 

staff motivation/welfare services is the independent variable while University goals 

attainment is the dependent variable assessed from three perspectives which are 

knowledge acquisition, curriculum content and social development. The variables 

were measured continuously. P.P.M.C. statistics was applied. The result is 

accessible in Table 9. 

The result in table 9 showed that management of staff motivation/welfare 

services and knowledge acquisition (r= .314 *, p<.05), management of staff 

motivation/welfare services and curriculum content (r=.394*, p<.05) and for 

management of staff motivation/welfare services and social development (r=.178*, 

p<.05), and for management of staff motivation/welfare services and overall goal 

attainment (r=.114*, p<.05). However, a cursory look at the p-values shows that 
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TABLE 9 

Pearson product moment correlation analysis of the relationship between 

management of staff motivation/welfare service and University goals attainment 

(N=130) 

Variables N Mean S.D Df r-cal p-val 

Management of staff health (X1) 130 10.9472 3.48309 

Knowledge acquisition (Y 1) 130 12.0041 2.49162 128 .314* .004 

Curriculum content (Y2) 130 12.2398 2.74111 128 .394* .000 

Social development (Y3) 130 11.6260 3.68316 128 .178* .010 

Overall goal attainment (Y 1-Y 4) 130 13.1944 2.14556 128 .114* .000 

*p<.05 
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p(.000) is less than p(.05) for the three dimension as well as for the overall assessed. 

This implies that management of staff motivation/welfare services significantly 

relate with university goals attainment assessing form three dimension. 

4. 2. 7 Hypothesis seven 

The seventh hypothesis states that management of staff pension/retirement 

service does not significantly relate with University goals attainment in terms of 

knowledge acquisition, curriculum content and social development. Management of 

staff pension/retirement service is the independent variable while University goals 

attainment is the dependent variable assessed from three perspectives which are 

knowledge acquisition, curriculum content and social development. The variables 

were measured continuously. Pearson Product Moment Correlation was used for 

hypothesis testing. 

The result in table 10 account for management of staff retirement/pension 

service and knowledge acquisition with(r= .198*, p<.05), for management of staff 

retirement/pension service and curriculum content (r=.271 *, p<.05) and for 

management of staff retirement/pension service and social development (r=.168*, 

p<.05) and for the management of staff retirement/pension service and overall goal 

attainment (r=.371*, p<.05). A cursory look at the p-values shows that p(.000) is 

less than p(.05) for the three dimensions as well as for the overall perspective 

assessed. This implies that management of staff retirement and pension service 

significantly relate with University goals attainment for the three dimensions 

assessed. Hence, the null hypothesis is rejected. 

4. 2. 8 Hypothesis eight 

Management of staff personnel services does not significantly relate with 

University goals attainment in terms of knowledge acquisitions. The result 

presented in Table 11 showed a correlation matrix of the interrelationship among 

the sub-vari(;lbles of management of staff personnel services (staff recruitment, staff 
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TABLElO 

Pearson product moment correlation analysis of the relationship between 

. 11?-anagement of staff retirement/pension service and University goals attainment 

(N= l30) 

~•I Variables N Mean S.D Df r-cal p-val 

Management of staff health (X1) 130 12.3699 3.84142 

Knowledge acquisition (Y 1) 130 12.0041 2.49162 128 .198* .002 

Curriculum content (Y 2) 130 12.2398 2.74111 128 .271 * .000 

Social development (Y3) 130 11 .6260 3.68316 128 .168* .008 

Overall goal attainment (Y 1-Y 4) 130 13.1944 2.14556 128 .371 * .001 

*p<.05 
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training, staff wages, staff orientation, staff healthcare, staff motivation and staff 

pension) and a sub-variable of school goal attainment in terms of knowledge 

acquisition in Cross River State public Universities. P.P.M.C statistics was used for 

hypothesis testing. 

The results obtained showed a significant relationship between staff 

recruitment, staff training, staff wages, staff orientation, staff healthcare, staff 

motivation, · staff retirement/pension and Knowledge acquisition in public 

Universities in the study area:.642, .274, .091, .019, .398 .256 and .761 in this order. 

4. 2. 9 Hypothesis nine 

Management of staff personnel services does not significantly relate with 

University goals attainment in terms of curriculum content. The result presented in 

Table 12 showed a correlation matrix of the interrelationship among the sub

variables of management of staff personnel services (staff recruitment, staff 

training, staff wages, staff orientation, staff healthcare, staff motivation and staff 

pension) and a sub-variable of school goal attainment in terms of curriculum 

content Cross River State in public Universities. P.P.M.C statistics was applied. The 

result is accessible in Table 12. 

The results obtained showed a significant relationship between staff 

recruitment, staff training, staff wages, staff orientation, staff healthcare, staff 

motivation, staff retirement/pension and curriculum content in public Universities 

in the study area:.366, .000 .509 .013 .076 .936 and .096in this order. 

4.2.10 Hypothesis ten 

Management of staff personnel services does not significantly relate with 

University goals attainment in terms of social development. The result presented in 

Table 13 showed a correlation matrix of the interrelationship among the sub

variables of management of staff personnel services (staff recruitment, staff 
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training, staff wages, staff orientation, staff healthcare, staff motivation and staff 

pension) and a sub-variable of school goal attainment in terms of social 

development in Cross River State public Universities. P.P.M.C statistics was 

applied. The result is accessible in Table 13. 

The results obtained showed a significant relationship between staff 

recruitment, staff training, staff wages, staff orientation, staff healthcare, staff 

motivation, staff pension and social development in public Universities in the study 

area:.366, .000, 

.509 .013 .076 .936 and .096 in this order. 

4. 2. 11 Hypothesis eleven 

Management of staff personnel services does not significantly relate to the 

overall goals attainment in public Universities in Cross River State. The result 

presented in Table 14 showed a correlation matrix of the interrelationship among 

the sub-variables of management of staff personnel services (staff recruitment, staff 

ti:aiµing, staff wages, staff orientation, staff healthcare, staff motivation and staff 

pension) and the overall goals attainment in public Universities. P,P.M.C statistics 

was used for hypothesis. 

The results obtained showed a significant relationship between staff 

recruitment, staff training, staff wages, staff orientation, staff healthcare, staff 

motivation, staff pension and overall goals attainment in public Universities in the 

study area:.322,.000,.225,.002,.204,.625 and .169 in this order. 

4. 2. 12Hypothesis twelve 

The twelfth hypothesis states that there is no significant composite 

and relative contribution of management of staff personnel services sub-variables 

(staff recruitment service, staff training and development service, staff wages/salary 

service, staff health service, staff orientation service, staff motivation and welfare 
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TABLE 11 

S'urhmary of a correlation matrix between the sub-scales of staff personnel services 

and a sub-scale of school goal attairunent of public Universities in Cross River 

State, Nigeria. 

Variables X1 X2 X3 Xs x6 X1 Y1 

Staff recruitment(X1) 1.000 

Staff training (X2) .366 1.000 

Staff wages (X3) .054 .509 1.000 

Staff orientation (Xi) .684 .013 .903 1.000 

Staff healthcare (Xs) .000 .076 .851 .431 1.000 

Staff motivation (X6) .363 .936 .789 .603 .772 1.000 

Staff pension (X1) .194 .096 .999 .170 .335 .342 1.000 

Knowledge acquisition (Y1) .642 .274 .091 .019 .398 .256 .76 1 1.000 

Source: author's computation 

of field work, 2019 
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TABLE12 

Summary of a correlation matrix between the sub-scales of staff personnel services 

~ 

and a sub-scale of school goal attainment of public Universities in Cross River 

. State, Nigeria . 

Variables X1 X2 X3 Xs x6 X1 Y2 

~ I Staff recruitment(X1) 1.000 

Staff training (X2) .366 1.000 

Staff wages (X3) .054 .509 1.000 

Staff orientation (Xi) .684 .013 .903 1.000 

Staff healthcare (Xs) .000 .076 .851 .431 1.000 

Staff motivation CX6) .363 .936 .789 .603 .772 1.000 

Staff pension (X1) .194 .096 .999 .170 .335 .342 1.000 

Curriculum content (Y 2) .366 .000 .509 .013 .076 .936 .096 1.000 

Soilrce: author's computation 

of field work, 2019 
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TABLE13 

Swnmary of a correlation matrix between the sub-scales of staff personnel services 

and a sub-scale of school goal attainment of public Universities in Cross River 

State, Nigeria. 

Variables X1 X2 X3 Xs x6 X1 Y3 

Staff recruitment(X1) 1.000 

Staff training (X2) .366 1.000 

Staff wages (X3) .054 .509 1.000 

Staff orientation (N) .684 .013 .903 1.000 

Staff healthcare (X5) .000 .076 .851 .431 1.000 

Staff motivation (X6) .363 .936 .789 .603 .772 1.000 

Staff pension (X1) .194 .096 .999 .170 .335 .342 1.000 

Social development (Y 3) .366 .000 .509 .013 .076 .936 .096 1.000 

Source: author's computation of field work, 2019 



79 

TABLE14 

A Swnmary of a correlation matrix between the sub-scales of staff personnel 

services and the overall sub-scales of goals attainment in public Universities in 

Cross River State, Nigeria. 

Variables X1 X2 X3 Xs x6 X1 Yt-4 

Staff recruitment(X1) 1.000 

Staff training (X2) .366 1.000 

Staff wages (X3) .054 .509 1.000 

Staff orientation 0C4) .684 .013 .903 1.000 

Staff healthcare (X5) .000 .076 .851 .431 1.000 

Staff motivation (X6) .363 .936 .789 .603 .772 1.000 

Staff pension (X1) .194 .096 .999 .170 .335 .342 1.000 

Overall goals (Y 1-4) .322 .000 .225 .002 .204 .625 .169 1.000 

Source: author's computation of field work, 2019 
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TABLE15 

Multiple regression test analysis of seven sub-variables of staff personnel service 

·management as predictors of University goals attainment in terms of knowledge 

acquisition, curriculum content and social development 

SS Df MS F-ratio p-level 

Regression 13650.043 7 1706.255 62.215 .0006 

Residual 18950.727 122 27.425 

Total 32600.770 129 

*Significant p< 0.05; R=.6473
; R2=.419; Adjusted R2= .412 
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service and staff retirement/pension service) to the prediction of university goals 

attainment. Management of staff personnel service is the independent variable while 

University goals attainment is the dependent variable. Multiple linear regression 

statistical teclmique was used for hypothesis testing. The result is obtainable in 

Table 15. 

a. Dependent variable: University goals attainment 

b. Predictors: (Constant), Staff recruitment service, staff training/development service, 

staff wages/salary service, staff orientation service, staff health service, staff 

motivation/welfare service and staff pension/retirement service. 

The result indicated that the One-Way Analysis of Variance m multiple 

regressions produced a moderate percentage of (t=l.96, p>.005).By this result, the 

hypothesis is rejected since p(.OOOb) is greater than p(.05). This indicates that when 

the sub-variables of management of staff personnel services are taken together, they 

significantly predicted the target group of University goals attainment. 

The result also showed that a coefficient of multiple regression (R) of .64 7a 

was obtained as well as a multiple regression square (R2
) of .419. This coefficient 

(R2
) showed that the sub-variables of staff personnel service management when 

merged together, contributed to 41.9 percent of the variation in the sub-variables of 

University goals attainment. These sub-variables include knowledge acquisition, 

curriculum content and social development. This coefficient suggests also that 58.1 

percent of the variation in University goals attainment could be explained by 

exti:aneous variables, that is, variables other than the sub-variables of management 

of staff personnel services used during the period of this research in Cross River 

State public Universities. 

Meanwhile, contributing relative of management of staff personnel services 

sub-variables, a test of multiple regressions was performed. The outcome was 

presented in Table 12. In descending order, the results showed that staff personnel 

service management in terms of staff training/development service (p=.632, p<.05) 
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is the strongest predictor, followed by staff health service (p=.306, p<.05), staff 

recruitment service (p=.027, p<.05), staff motivation/welfare service CP=-.063, 

p<.05) and staff orientation service CP=-.031, p<.05), m that order 

(X2>Xs>Xi>X6> X,.). However, management of staff personnel services with respect 

to staff wages/pension service CP=-.018, p> .05) and staff pension/retirement service 

CP=-.006, p>.05) in the order of (XJ>X7) were not significant predictors of goals 

attainment of public Universities in the context of this study. 

4.3 Discussion of findings 

4.3. l Management of staff recruitment service and University goals attainment. 

The finding on this hypothesis revealed that management of staff 

recruitment service significantly relate with University goals attainment in terms of 

knowledge acquisition, curriculum content, social development and overall goals 

attainment of public Universities. The finding implication indicated that the higher 

the level of management of staff recruitment services, the higher the goals 

atta,inment of public Universities can be ensured while the level lower of 

management of staff recruitment services, the lower the goals attainment of public 

Universities in terms of knowledge acquisition, curriculum content, social 

development and overall public Universities goals attainment. 

The finding of this study is in line with the finding of Adu-Darke (2014) 

who found that effective recruitment and selection of workers is challenges with a 

number of barriers hindering worker such as ineffective job analysis, poor human 

resource (HR) planning, cost of recruitment and selection of employees, 

incompetency level on the part of employee and inability to present work 

description to reflect the genuine requirements of the work before recruitment and 

selection of employees. 
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TABLE16 

Test of regression weights of staff personnel service management sub-variables 

Models Unstandardized Standardized 
Coefficients Coefficients T p-level 

B Std. Error Beta 
(Constant) 30.87 3.396 9.091 .000 

I • 

X1 Staff recruitment .075 .089 .027 .842 .010 

X2 Staff training 1.406 .066 .632 21.237 .000 

X3 Staff wages -.041 .065 -.018 -.629 .529 

Xi Staff orientation -.082 .078 -.031 -1.053 .093 

Xs Staff health .864 .659 .306 1.311 .090 

X6 Staff motivation -.144 .067 -.063 -2.146 .032 

X7 Staff pension -.013 .066 -.006 -.201 .841 

a: Dependent variable: 

Goals attainment 

• 

.. . 
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The finding of this study is also in consonant with that of Bernard and 

Okofu (2014) whose results indicated that employment of staff in Nigeria civil 

service was based on religion and altar of ethnicity. The result also showed often 

sidelined on employment of worker into the civil service. 

The finding of this study equally corroborates the finding of Michalis and 

Dimitros (2015), Ibrahim (2014), Ekwoaba, lkeije and Ufoma (2015) and 

Bagatova (2017) who found constant political interference in the management of 

staff recruitment. They further found that recruitment was not done on the principle 

of Federal character, skills rather than good attitude which compounded the ethnic 

balancing problem. 

The findings of this study also tally with the position of lkwesi (2010), 

Onwe, Nwaba and Nwoku (2013) and Briggs (2017) who found selection and 

recruitment procedures in public service in Nigeria are highly politicized, 

qualification standard in gaining employment in civil service and the use of federal 

principle character, indigeneship, quota system, son of soil syndrome, etc. are 

mostly accepted; weak recruitment and selection processes has a significant 

relationship between Nigerian public service inefficiency. To ensure meritocracy in 

staff recruitment and selection in the public service in Nigeria the study 

rec<:>mmended introduction of more strict measures in staff recruitment based on the 

above findings. 

The brain behind this finding is that management of employment and 

selection exercise in public Universities are not credibly handled by experts to 

enhance the implementation of knowledge acquisition, curriculum content and 

social development in the institutions. Hence, experts in human resource 

management should be involved in the employment committee of the University. 

The implication of this is that the committee will lack political interference in its 
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operations and will discharge its responsibilities efficiently and objectively without 

favour and fear to ensure efficient management of recruitment and selection 

exercise for Universities goals attainment. 

4.3.2 Training/development service management and University goals attainment. 

The finding on this management of staff training/development service 

hypothesis indicated significant relationship with universities goals attainment in 

terms of knowledge acquisition, curriculum content, social development and the 

overall goals attainment of the public Universities. This finding implies that the 

higher the level of staff training/development services management, the higher the 

goals attainment of the Universities could be enhanced and vice versa in terms of 

knowledge acquisition, curriculum content, social development and overall 

Universities goals attainment. 

The finding of this study is in support of the position of Mohd, Jamil, Azhn, 

Rahayu, Kamisah and Norlizah (2016) which revealed that the School-Based 

Assessment programme for teacher training should be continued with strategic 

planning to enable teachers meet up with their professional challenges in the school. 

It also corroborates the finding of Udida, Okpa and Wonah (2015) who found a 

significant positive relationship between workshop attendance, knowledge 

acquisition and teachers' effectiveness in the study area. 

The finding of this study is in consonant with the finding of Uysal(2012) 
and 

Eze (2016) whose analysis revealed that enhancement of teachers ' productivity is 

based on training and retraining to a great extent. It also indicated ( 4.02) for male 

and (3.32) for female differed perception of male on training and retraining impact 

on teachers' productivity. They also found that attitude of teachers' towards the 

training programme was positive in general. 
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The findings of this study equally tally with that of Shelton (2011 ),Ogunrin 

(2011),Lockhart and Majal (2012), Allison (2013), Tahir (2014)and Craig 

(2017)whose findings revealed that the collaboration and partnerships amidst the 

librarians was the function of training opportunities and interventions. Findings 

further showed that professional programmes development were appropriately 

supported and structured to sustain teaching and learning and improvement of 

institutional goals. 

The finding also is in consonant with that of Aduwa-Ogiegban (2013) and 

Zakia, Muhammad, Maqsud, and Muhammad (2014) who concluded found 

differences significant in-service teachers with higher scored than their preservice 

counterparts. The study showed that employee retention, job satisfaction and 

effectiveness was highly correlated with employee in-service development 

programmes, followed by skills improvement, attitude formation/ development, 

resources management, in that other. 

The philosophy behind this finding is that staff development and training 

and is the process of designing and implementing different varieties of planned 

educational activities meant to knowledge modify or transfer, attitudes and skills 

through experiences. They are designed to enable the staff to favourably meet up 

with changing circumstances and demand to new pedagogical methods and 

technologies in the University system for goals attainment. 

4.3.3 Management of staff wages/salary service and University goals attainment 

The finding on this hypothesis revealed that management of staff 

V{ages/salary service significantly relate with Universities goals attainment in terms 

of knowledge acquisition, curriculum content, social development and the overall 

goals attainment of the public Universities. This finding implies that the higher the 

level of management of staff wages and salary services, the higher the goals 
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attainment of the Universities could be ensured and vice versa m terms of 

knowledge acquisition, curriculum content, social development and overall 

Universities goals attainment. 

The finding of this study is in tandem with the finding of Okwudili and 

Enyioko (2015) and Tinuke (2019) whose results showed pay disparity among 

faculty workers in public and private universities. This implies that faculty staff 

enjoy job security, working conditions, bendable working time, less supervision, 

freedom of association, fewer workloads, and understandable communication line, 

pay package and promotion prospects in the two universities are significantly 

differ. Stoppage in disbursement in salary differences among worker was 

recommends enabling them satisfied with their work~ steady upgrading of working 

conditions and enhancement of career advancement was recommended. Reviewed 

of worker salary and regular career advancement policies should be encouraged to 

avoid worker remained permanent in their carer. 

The finding of this study similarly tally with the position of Edirisooriya 

(2014), Abdullahi and Babagana (2015), Akinfolarin (2015), which results revealed 

that payment for innovation and creativity, award with impressive titles, 

appreciation on genuine effort and acknowledgement boost university lecturers' 

productivity: Also, lack of provision of regular payment of salary and other 

remuneration by the head to promote the performance 60% of the respondents 

agreed to it. The study recommended adequate provision of chances for research 

development and professional growth, prompt payment of lecturers' salaries, 

academic staff working relationship and, availability of Institutional facilities, 

further advance their performance among others by Universities managers and other 

tertiary institution. 
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The finding of this study also in corroborate with the finding of Sajuyigbe, 

Olaoye and Adeyemi (2013) and Harneed, Ramzan, Zubair, Ali andArslan(2014) 

which result showed that employee performance significantly relate with 

con;ipensation. Also as revealed by regression analysis, the finding revealed that 

jointly prediction of dimensions of reward on employees' performance. 

The thinking behind this contradiction in the study finding is that the studies 

of these researchers were conducted in locations other than the research 

geographical. Also, the effects of corruption and inability of the University 

management to pay lecturers adequate wages/salary, allowances and monetary 

incentives as at when due must could make the respondents to think that 

management of staff wages/salary services negatively promote University' s goals 

attainment in the sampled institutions. 

4.3.4 Management of staff orientation service and University goals attainment 

The finding on this hypothesis revealed that management of staff orientation 

service significantly relate with Universities goals attainment in terms of knowledge 

acquisition, curriculum content, social development and the overall goals attainment 

of the public Universities. The implication of this finding is that the more the 

University ensures effective management of staff orientation services, the higher the 

goals attainment of the Universities could be ensured and vice versa in terms of 

knowledge acquisition, curriculum content, social development and overall 

Universities goals attainment. 

The study result is consistent with the result of Ogbiji, Eyo and Okoh (2011 ), 

Amadi and Anaemeotu (2013)and Oluremi (2017) who found that teachers were 

satisfied with the implementation of their orientation programme. The study 

analysis indicated that teachers professional development refocused school system 

status quo of the school system which can maintained moderate academic 
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benchmark; in-service training fully integrates teachers' talents and potentiality 

towards realizing the objectives and goals of the school system; 

workshops/conferences/seminars provide the medium for sharing assumptions, 

values, beliefs as well as engendering inter institutional resources and exchanging 

scholarly ideas. 

The finding of this study is equally in consistent with the positions of Amadi 

(2013), Macheng (2016) and Sadiqa (2016) whose results indicated that 

professional development of teachers in terms of orientation. It was also found that 

orientation services fully integrate potentiality and teachers' talents towards 

realizing the objectives and goals of the school system. The finding of the study 

revealed also that teachers' performance was positively impacted through well

organised induction/orientation services. 

The finding of the study also corroborates the finding of Salau, Falola and 

Akinbode (2014) which indicates that employee mind-set and conduct towards 

organizational effectiveness is been influence by their induction. It implies that well 

organized induction programme will significantly influence employee behaviour. 

Time to time reviewed of induction programmes may help bring about staff loyalty 

and significant behaviour towards job performance were part of the study 

recommendation. 

The reason behind this finding is that providing orientation service for staff 

makes them to develop positive habit toward their job and this can lead to 

kllowledge acquisition, effective implementation of curriculum content and social 

development of the University. This will make the staff to be more enthusiasm and 

happy to carried out their task having familiarized with the environment of the 

University. 
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4.4.5 Management of staff health service and University goals attainment 

The finding on this hypothesis revealed that management of staff health 

service significantly relate with Universities goals attainment in terms of knowledge 

acquisition, curriculum content, social development and the overall goals attainment 

of the public Universities. The implication of this finding is that the more the 

University ensures effective management of staff health services, the higher the 

goals attainment of the Universities could be ensured and vice versa in terms of 

knowledge acquisition, curriculum content, social development and overall 

Universities goals attainment. 

The study result is consistent with Aremo and Ibukun (2017) which revealed 

that employees and students were more overall proportion insured than the 

uninsured. The school medical center usage was observed were staffs 47.6% while 

student account for 53.5% account for students. Also, the usage of the university' s 

healthcare center or hospital was observed to be higher (43.9%) than any other 

healthcare facility, although more than half of the participants (57.8%) that chose 

this provider are female. 

The finding is also in line with the position of Kamau, Osuga, and Njuguna (2017) 

which revealed a high significant relationship between healthcare support services 

with coefficient 4.457; positive coefficient of 4.104 for infrastructure, capacity of 

health care workers, with significant coefficient of.4.013 for staff health care 

ability, coefficient of 4.105 for financial resources and health data system. The 

study concluded that ability of medical staff, infrastructure, financial resources 

health information systems and are challenges in implementation of health care 

referral system. 

The finding is equally in tandem with the finding of Embu (2012) and 

Anetoh, Jibuaku, Nduka and Uzodinma (2017), Abdullah (2017), Obiechina and 
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Ekenedo (2013) Adeyemo, Ohaeri, Patrich and Ogodo (2016) and Umeano

Enemuoh, Onwujekwe, and Ekwuluo, Eluwa, Okereke, and Orji (2018) who found 

that in general, awareness of students level of school health insurance programmes 

was high. They also rated worker satisfaction level and quality of services provided; 

the participants completed a 5 point Likert scale self-administered questionnaire. 

They also rated important factors where best services were offered. Mean score = 

3.75 were recorded for moderately contented with the services offered. Mean score 

=. 3:45 revealed also good quality health facility for all the variables. Mean rating of 

4.1 showed highest level satisfaction for Pharmacy. Findings revealed that worker 

are quite satisfied with the services provided as well as the quality of care by the 

different service providers of the health facility. 

The philosophy behind this finding is that health services of school involves 

a health system that is well-coordinated to ensures a continuum of care from 

community health care provider for school goals attainment. It creates a positive 

school climate that fosters knowledge acquisition, increases enrolment and provides 

reimbursable health services in schools. 

4.4.6 Management of staff motivation/welfare service and University goals 

attainment 

The finding on this hypothesis revealed that management of staff 

motivation/welfare service significantly relate with Universities goals attainment in 

terms of knowledge acquisition, curriculum content, social development and the 

overall goals attainment of the public Universities. The implication of this finding is 

that the more the University ensures effective management of staff motivation and 

welfare services, the higher the goals attainment of the Universities could be 

ensured and vice versa in terms of knowledge acquisition, curriculum content, 

social development and overall Universities goals attainment. 
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The study result is in agreement with the result of Mohammed (2011 ), Ajayi 

(2015), Nabi (2017) and Akhtar and Igbal (2017) whose results showed that 

achievement of organizational goals is purely associated with employees' positive 

motivation. They also found that employee motivation to work better has positive 

effect on quality of supervision. Also, greater impact on performance and 

organizational productivity depend on financial motivations which involve 

monetary rewards. The research further showed that teachers' motivation 

significantly impact job performance. 

The finding also credited the finding of Shellnutt (2013), Omollo (2015) and 

Horodnic and Zaic (2015) and Boniface, Alfred and Tuyisime (2019) whose 

research showed positive correlation between knowledge acquisition, research 

productivity and intrinsic motivation, while negative correlate was recorded for 

extrinsic motivation. The implication of results is that exercise that will bring 

monetary benefit in an economy undergoing change with productive researchers 

and strong interest will extrinsically motivated worker. 

The finding also tally with the finding of Kuchava and Buchashvili (2016), 

Yawe (201 O),Mukasa (2013), Toyin (2018) and Ajalie (2017) who found that lack 

of employees' incentive such as regular promotion, financial reward, recognition 

etc will bring a challenges' of inefficiency in the school system. Motivating library 

peri:;unnel for effective job performance was discovered as prime importance in the 

university. Also, the result revealed that extrinsic factors and employee motivation 

with rating score of 35.8% relate with organizational productivity. The conclusion 

of the study showed significant predictors between intrinsic and extrinsic factors 

and productivity. That appropriate measures should be taking by management of 

organizations to provide worker incentive to improve their output were part of the 

study recommendation. 
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The brain behind the contradiction in this finding could be as a result of the 

fact that these researchers conducted their studies in places other than a researcher 

area of study. Meanwhile, the present study is carried out using all the departmental 

academic Heads of in all the Cross River State public own Universities. 

4.4.7 Management of staff retirement/pension service and University goals 

attainment 

The finding on this hypothesis revealed that management of staff retirement 

and pension service is significantly relate with Universities goals attainment in 

terms of knowledge acquisition, curriculum content, social development and the 

overall goals attainment of the public Universities. The implication of this finding is 

that the more the University ensures effective management of staff retirement/ 

pension services, the higher the goals attainment of the Universities could be 

ensured and vice versa in terms of knowledge acquisition, curriculum content, 

social development and overall Universities goals attainment. 

The study result tandem with Ahmed, Abayorni and Nureni (2016) the 

finding of the analyses indicated that adequate retirement package has significant 

relationship with employees' productivity. Also found positive potentials over the 

Contributory Pension Scheme (CPS) and benefits pension scheme (DBPS) as 

revealed in the study. 

The finding also credited the finding of Nweke (2015) who found that 

monthly pensions of retirees, educational qualifications of retirees, poor planning 

for retirement, welfare of retirees, postponement in the payment of retirement 

benefits, embezzlement of pension funds, interfering delays and governments' 

reluctance to review pensions relate with their welfare provisions. 

The finding is also in consonant with the position of Chris (2015) who found 

positive on contributory pension Scheme and the development of the Nigeria 
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Capital market. The study also found out that contributory pension expenditure 

relate with the GDP (gross domestic product) in Nigeria. Furthermore, result 

showed important proof of better risk management and savings strategies m 

existence to ensure sustainability of the contributory pension scheme in Nigeria. 

The finding likewise upheld the finding of Ahmed and Oyadiran (2013 ), 

Edogbanya (2013) and Ameh, Ajie and Nuhu (2017) whose results indicated that 

pension contribution, savings mobilized over the years and pension fund assets 

impact on economic growth positively. It also indicated positive significant impact 

on pension fund management and Contributory Pension Scheme (CPS).Pension 

management should place more emphasis on genuine area and saving trust to 

increase Gross Domestic Product (GDP) of the country (Nigeria), product in the 

resources market as well as government bond, were part of the study 

recommendation. 

4.4.8 The composite and relative contribution of management of personnel 

services to the prediction of University goals attainment 

The finding on this hypothesis revealed that the seven dimensions of personnel 

service management sub-variables (staff recruitment service, staff training and 

development service, staff wages/salary service, staff orientation service, staff 

health service, staff motivation/welfare service and staff retirement/ pension 

service) are significant joint predictors of University goals attainment in Cross 

River State of Nigeria. Therefore, any possible changes in the predictor variable 

'":'o~ld likely effect obvious changes in the response variable. An observed p-value 

(p>0.05) designates in this finding implies not acceptance of the null hypothesis 

while the opposite side of hypothesis would be upheld if (*p<0.05) in the course of 

the analysis. 
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The variable indicated that composite and relative contribution of 

management personnel service sub-variables has no significant prediction of 

University goals attainment. The eight hypothesis result finding indicates that when 

all the sub-variables of staff personnel services were taken together using multiple 

regression statistics, they significantly contributed to explaining the goals 

attainment of public Universities in Cross River State. This result is expected from 

the analysis because of the critical roles that staff personnel service management 

plays in promoting the University goals attainment. 

The result of the relative contributions of staff personnel service 

management sub-variables indicates that the seven sub-variables considered in this 

s~u~y were all strongly significant in explaining the goal attainment of public 

Universities in Cross River State. These sub-variables in their relative order of 

importance are: staff training and development service, staff recruitment service, 

staff motivation/welfare, staff health service and staff orientation service. 

Therefore, the findings corroborate with that of Udida, Okpa and Wonah 

(2015) and Eze (2016) whose results revealed a significant positive relationship 

between workshop attendance and teachers' effectiveness in the study area. The 

analysis finding revealed that enhancement productivity is based on teachers' 

training and retraining and knowledge acquisition. 

The finding also espouses that of Nabi (2017) whose results indicated that 

achievement of organizational goals is purely associated with employees' positive 

motivation. They also found that employee motivation to work better has positive 

effect on quality of supervision. However, the finding equally upholds that of 

Umeano-Enemuoh, Onwujekwe, Uzochukwu and Ezeoke (2014) who found that the 

staff and learners in school revealed maximum height in school health insurance 

programmes awareness. Mean rating of 4.1 showed highest level satisfaction for 
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Pharmacy. Findings revealed that worker are moderately contented with the 

provision of quality health facility. It also corroborates with that of Ogbiji, Eyo and 

Okoh (2011), Amadi and Anaemeotu (2013) and Oluremi (2017) who found that 

teachers were satisfied with the implementation of their orientation programme. The 

study analysis indicated that teachers professional development refocused school 

system status quo of the school system which can maintained moderate academic 

benchmark; in-service training fully integrates teachers' talents and potentiality 

towards realizing the objectives and goals of the school system; 

workshops/conferences/seminars provide the medium for sharing assumptions, 

values, beliefs as well as engendering inter institutional resources and exchanging 

scholarly ideas. 

Hence, it 1s unequivocal to logically state at this juncture that those 

institutional administrators in Cross River State public universities could improve 

the goals attainment of their Universities in terms of knowledge acquisition, 

curriculum content and social development by means of consistent staff training and 

development, employing merits in staff recruitment, providing staff motivation, 

enhancing staff health support services and providing staff orientation services for 

the benefits of lecturers, students and the host community where the school is 

situated. 

In other words, the seven sub-variables of personnel service management 

sub,.variables significantly contribute to explaining University goals attainment, 

going by the outcome of this study in Cross River State in public Universities. The 

predictor variable of pension/retirement benefits service was significant at p-values: 

.841 respectively which is greater than the alpha level of .05.Statistically,this show 

a significant contribution to knowledge acquisition, curriculum content, social 

development and the overall Universities' goals attainment in the sampled schools. 
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This finding concerning wages and salary service is significant because the 

needs of employees pay plans are considered in order to meet their aim. These 

include motivating and retaining employees, desires for self-esteem and security; 

attracting, achieving desired performance and competing with similar organizations. 

That is why salaries and wages cost labour control, builds employee loyalty and, 

grievances, absenteeism, complaints and commitment, reduce turnover, and to 

increase job satisfaction. Therefore if wages and salaries of academic staff are 

effectively managed in Cross River State in public Universities, it would yield 

significant results in the study because wages/salary service contributes to the 

accomplishment of any institute. It motivates staff to put in more effort in their 

services in the organisation and this in tum reflects positively on the efficiency and 

goals attainment of the organization especially when it is given as fringe benefits, 

indirect compensation or supplementary pay. 

With regards to retirement and pension service, the findings agreed with the 

findings of Ahmed and Oyadiran (2013), Edogbanya (2013) and Ameh, Ajie and 

Nuhu (2017) whose results indicated that that pension contribution, savings 

mobilized over the years and pension fund assets impact on economic growth 

positively. I~ also indicated positive significant impact on pension fund management 

and Contributory Pension Scheme (CPS). Pension management should place more 

emphasis on genuine area and saving trust to increase Gross Domestic Product 

(GDP) of the country (Nigeria). 

A pragmatic explanation to this finding could be that prolonged corrupt 

practices have been part of management of retirement and pension services in Cross 

River State public Universities. Aspects of corrupt retirement and pension 

retirement management which might have hampered University goals attainment in 

terms of knowledge acquisition, curriculum content and social development could 

be outright corruption; poor supervision, poor pension fund administration,; 

inadequate build-up of funds and embezzlement of pension fund . 



CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

This chapter of the study is concerned with the summary, conclusion and 

recommendations. The chapter is therefore presented under the following sub

headings. 

5.1 Summary of the study 

5.2 Conclusion 

5.3 Recommendations 

5.1 Suggestions for further research 

5.1 Summary of the study 

The study was aimed at examines management of personnel services and 

universities goals attainment m Cross River State, Nigeria. To achieve the 

objectives of the study, eight null hypotheses were formulated in the null form. 

They include: 

1. Management of staff recruitment service does not significantly relate with 

university goals attainment (in terms of knowledge acquisition, curriculum 

content and social development). 

2. Management of staff training and development service does not significantly 

relate with university goals attainment. 

3. Management of staff wages and salary administration does not significantly 

university goals attainment. 

4. Management of staff orientation services does not significantly relate with 

university goals attainment. 

5. Management of staff health services does not significantly relate with 

university goals attainment. 
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6. Management of staff motivation/welfare services does not significantly relate 

with university goals attainment. 

7. Management of staff retirement and pension service does not significantly 

relate with university goals attainment. 

8. The joint and relative effect of management of staff personnel services does 

not significantly relate with university goals attainment. 

Sub variables related to study was reviewed. The study adopted 

Correlational research design. One hundred and forty one ( 141) sampled 

heads of department in cross river state public Universities were used. Census 

technique was used in sample selection. The questionnaire titled: 

Management of Personnel Services and University Goals Attainment 

Questionnaire (MPSUGAQ) was used data collection. Content and validity 

face of the research instrument was examined by three experts in University 

of Calabar, department of educational management, administration of higher 

education unit and department of educational foundations, measurements and 

evaluation unit. P.P.M.C analysis(r) and multiple regression statistics were 

used for data analysis at .05 level of significance. The results of the analysis 

revealed that management of staff recruitment service, staff training and 

development service, staff wages and salary administration, staff orientation 

service, staff health service and staff motivation and welfare service and staff 

retirement and pension service significantly relate with universities goals 

attainment in terms of knowledge acquisition, curriculum content, social 

development and the overall attainment of goals in Cross River State public 

Universities, Nigeria. 
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5.2 Conclusion 

The study concluded based on the findings that staff recruitment service, staff 

training and development service, staff wages and salary administration, staff 

orientation service, staff health service, staff motivation and welfare service and 

staff retirement/pension service significantly relate with universities goals 

attainment in terms of knowledge acquisition, curriculum content, social 

development and the overall goals attainment of the public Universities. 

5.2 Recommendations 

1. The university management should follow recruitment criteria while 

employing new staff in order to increase productivity as well as achievement 

of university goals. 

2. The university management should give staff training and development 

opportunities to develop their staff in order to achieve university goals and 

staff career development. 

3. The university management should avoid unnecessary deduction on staff 

salary and this encourage productivity among staff. 

4. The university management should always make provision for orientation 

services for newly recruited staff. 

5. Management of the university should intensify effort toward improvement 

of university health care services. 

6. The university management should make adequate provision for staff 

motivation/welfare services that will boost their productivity. 

7. Management of the university should encourage proper management of 

pension scheme for staff. 

5.3 Suggestions for further research 

A different method of collection of information and testing of hypotheses 

should be used in a subsequent study for comparison. 
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1. Further studies should be replicated on variables and this topic in others 

tertiary institution in different state for comparison. 

2. Other variables not incorporated in this study should be included and 

addressed in the subsequent research. 
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QUESTIONNAIRE 

Management of Personnel Services and University Goals Attainment 

Questionnaire (MPSUGAQ) 

Dear Respondent, 

Department of Educational 
Management 
Faculty of Education, 
University of Calabar, 
Calabar. 

I am a post graduate student of the above named department. I am 

conducting a research on "Management of personnel services and University goals 

attainment in Cross River State, Nigeria. I wish to solicit for your kind assistance to 

respond to the attached questionnaire. 

Your responses are strictly for research purpose and shall be treated 

confidentially. Your co-operation and assistance in this direction will be highly 

appreciated. 

Thank you. 

Yours faithfully, 

Researcher 
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SECTION A: 

Respondent demographic data. 

Instruction: Please tick ('1) on the column that best demonstrate your feeling . 
l . Name of the institution: ....... ......... . ........ ..... ......... . .. ... ..... . ... ..... . 
2. Sex male: ( )Female: ( ) 
3. Department/Faculty ... ....... ...... .... ........................ . . .. .... .. ... ... .. .. . 

SECTION B 
Instruction: For each of the following questions tick ('1) on the option that best 
describes your option on this subject using the following keys : 
Strongly agree SA 
Agreed A 
Disagreed D 
Strongly disagreed SD 

SIN ITEMS I SA A D 
Management of staff recruitment service 

1 My institution always follow recruitment criteria's 
2 Recruitment in my institution is been conducted through 

interview 
3 . Newly employed staff are properly been selected in my 

institution 
4 Recruitment in my institution is based on replacement 

5 New staff are not been recruited through advertisement in 
my institution 

6 My institution advertised before recruiting staff 

Management of staff training and development service 

7 Staff in my institution are given opportunity to develop their 
career 

8 In my institution, staff are involve in in-service training 
9 My institution always encourage staff to attend their annual 

conferences 
IO Workshop and seminar are always organized for staff in my 

institution. 
11· University management did not encourage staff training and 

development in my institution. 
12 Assessment of staff development opportunity is always 

difficult in my institution 
Mana2ement of staff wa2es and salary administration 

13 Staff in my institution earn better wages/salary 
14 Staff wages are regularly pay in my institution 
15 There is always delay in payment of staff wages/salary and 

other allowance in my institution 
16 There is different deduction in staff salary in my institution 
17 University management always discourage unnecessary 

deduction on staff salary in my institution 

SD 
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18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
32 

33 
34 

35 

36 

37 
38 

39 

40 

41 

42 
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There is adequate management of staff wages/salary by 
bursary department in my university. 
Management of staff orientation service 

University management always provide orientation services 
for staff in my institution 
In my institution, orientation service is done yearly for 
newly recruited staff 
My institution have resource persons who speak to staff as 
they are employed 
My university does not have resource person who can talk to 
staff after their recruitments. 
In my university, newly recruited staff roams about without 
job specification 
Staff orientation service is been handle by various heads of 
department in my institution 
Manaeement of staff health services 
My institution have health service for staff 

Staff in my university have quick health service when sick 

My university have sufficient doctor that always attend to 
staff health challenges 
Staff in my institution always complaint of poor health care 
services. 
University management always encourages staff to attend to 
their health issue. 
In my institution we have a first aids box and with a trained 
personnel to handle staff emergency health issue. 
Manaeement of staff motivation and welfare service 
My university pay staff allowances regularly 
Staff due for promotion always get promoted m my 
institution 
There is prompt payment of staff salary in my institution 
Staff condition of services is always make easy in my 
university 
University management is fun of ow mg staff their 
wages/allowances in my institution. 
Staff condition of service for promotion is always difficult in 
my university 
Mana2emeot of staff retirement and pension service 
My university have good pension scheme for staff 
Staff m my university have access to monitor their 
retirement benefit 
Pension unit in my university always provide adequate 
service for their beneficiary 
Retirement staff in my institution always find it very 
difficult to get their benefit 
Staff retirement benefit services in my institution is very 
poor 
In my university, retirees staff spent two to three year before 



112 

getting their contributing benefit 

knowledge acquisition 
43 Students in my university are highly trained 
44 Students graduating from my university can contribute to 

national development 
45 Graduates from my university acquire both physical and 

intellectual skills 
46 Students' graduating from my university are self-reliant 
47 Graduate from my university are not regarded as useful 

members of the society 
48 In my university, graduate are not self-reliant 

Curriculum content 
49 Courses offered by students in my university can contribute 

to the development of economy 
~o. Students m my university learned compulsory 

entrepreneurship courses 
51 In my university, courses offered by students cannot 

contribute to economy development 
52 Courses offered by student in my university certified them 

with good character and learning after graduation 
53 In my university, courses offered by students covered both 

practical and theoretical 
54 Courses offered by students m my university cannot 

inculcate proper values for their survival in the society 
Social development 

55 Knowledge acquired by students in my university will 
enable them contribute to social development 

56 Students m my university cannot contribute to social 
development despite the acquired knowledge in school 

57 In my university, students can contribute toward national 
unity 

58 Students in my university are given opportunity through 
scholarship to compete globally 

59 Students in my university can also contribute in community 
service 

60 The university management did not encourage student 
scholarship participation. 
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ABSTRACT 

This study examined thin capitalization and tax burden of transnational companies. Specific 

objectives of the study were to examine whether bank loans, lease transaction, debentures loans 

and bond affect tax burden of transnational companies in Nigeria. The ex-post facto research 

design was adopted in the study with secondary data collected from published annual financial 

statements of twenty nine (29) transnational companies in Nigeria. The data obtained were 

analysed using descriptive statistics and panel least squares regression technique with the aid of 

estimated techniques including unit root and cointegration tests and cross section dependence 

test. It was found that thin capitalization helped companies reduce tax burdens by having a larger 

debt financing structure where interest on debts are non-taxed. The study also showed 

specifically that loans and debentures had significant positive impact on tax burdens of 

transnational companies, indicating that these debt structures increase the tax burdens of the 

companies. The study further found that lease financing and corporate bonds have significant 

negative effects on tax burden of transnational companies in Nigeria, suggesting that lease 

financing and corporate bonds are important tax shielding mechanisms for transnational 

companies in Nigeria. The study concluded that transnational companies in Nigeria tend to 

engage in thin capitalization in order to reduce tax burdens. The study recommended that; 

transnational companies should be efficient in the use of non-loan debt instruments such as bond 

and lease financing so as to enable the reduction of tax burden, that thin capitalization rules 

should be intensified by the fiscal authority in Nigeria in other to discourage financing shifting 

towards more debt and debt shifting by transnational companies in Nigeria and that tax 

administrator should simplify tax rules and burden associated to tax rate so as to clarify issues 

of legal tax base and exemption packages (Word count: 296). 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background to the study 

The performance of a company generally is mirrored by profitability and shareholders 

wealth maximization in spite of surrounding corporate challenges. ln capital decision 

making, managers are concerned with the best form of capital that reduces company tax 

liability and enable increase in shareholders wealth maximization regardless of government 

policies. [rrespective of several government tax policies that intend to restrict economic 

transactions of com pany, tax still constitutes a potentially important consideration in 

investment policy formulation of transnational companies. Modigliani and Miller, (1958) 

observed that, growing financial leverage have the potential to assist companies to increase 

her worth through benefit and protection arising from tax exempted income. Th is is because 

companies financed by debt capital are entitled to tax relief on interest paid on any form of 

debt capital available to them. Debt capital could come from related party transaction often 

referred to as internal debt, external debt from institutional investors and individuals who 

may want to invest excess capital to earn interest from a progressive enterprise. Debt 

categorization does not matter to transnational company, but what is important to them is 

tax relief they wi ll enjoy when debt instrument is use in their financial composition. The 

reason is that, tax relief from interest payment has a considerable impact to adequately 

enhance after tax profit of companies and provide an opportunity for them to invest super 

profit resulting from tax savings in other profitable ventures thereby expanding their 

business frontier. 

Given the flexibility of tax policy across the globe, major factor which transnational 

company consider potential to enhance their corporate performance is economic benefit of 

taxation that will provide value for stakeholders. Hence, the strategy of thin financing 
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operations with debt instrument against equity become imperative. As a finance strategy, 

thin capitalization is a product of creativity from specialists in law, accounting, banking and 

other financial areas engaged by corporate entity for the purpose of reducing tax burden. 

Therefore, a thinly capitalized organization is that which finance its operation with high debt 

against equity, for the purpose of gaining tax advantage. Thin capitalization constitute the 

surest approach to finance investment portfolio abroad due largely to international tax 

differential with the overall objective of reducing tax returns in the subsidiary's tax 

jurisdiction, exception of countries with zero tax rate. Taylor and Richardson (2012) 

observed that unnecessary use of debt instrument in the form of thinly capitalized 

arrangements by subsidiary companies situated in higher tax authorities have some element 

of an essential global corporate tax avoidance practise by transnational companies. Tax 

avoidance debt instruments are bank loans, debenture loans, bonds and lease transaction. 

These debt instrument have explicit and implicit interest components that reduce tax burden 

of companies and enhance performance. Debt instruments are consider more lucrative to 

financial institutions and cheap sources of capital to non-financial institutions such as 

manufacturing and extracting companies, due to subsisting interest deductibility during tax 

computation. Tax payers usually seen tax as a burden because it reduces profits, deplete 

capital that would have been used for business expansion and reduce the amount of earnings 

available to equity holders. Therefore, the available opportunities surrounding interest 

deductibility on debt capital within the confine of countries tax legislation enable companies 

to maximise shareholders wealth and further encourage the choice of thin capitalization 

scheme amongst transnational companies. The perceived benefits of thin capitalization form 

the thrust of this study. 
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1.2 Statement of the Problem. 

Companies in Nigeria such as MTN and few others have been experiencing turbulent 

times with regard to high tax rate and other governance issues that resulted to high tax 

imposition in most recent period. Given the situation surrounding company's corporate 

existence in the face of frequent economic turbulence, there is a deep concern to resuscitate 

stakeholder's investment by taking appropriate decisions on matters relating to capital 

composition and financing policy in consideration of enabling tax legislations as regards the 

use of high debt against equity. Irrespective of the economic benefit of taxation on thinly 

capitalise operations, companies are yet to employ the opportunities surrounding the use of 

available debt instrument because of countries specific restriction on tax deductibility 

expenses to thinly capitalize their operations. This alone result to companies paying high 

tax, revenue depletion and negate corporate expansion through tax savings. 

Companies with the choice of high debt against equity in capital formation may be exposed 

I~ 
to bankruptcy, insolvency and litigation from creditors when the debt remain unpaid. These 

could force prospective investors both institutional and individual to restrain their decision 

of investing excess capital in debt instruments, hence affecting companies after tax profit. 

Another problem envisaged by this study is internal company policy restricting 

subsidiary borrowing capacity within a group. This policy restrict companies within a group 

not to borrow above a certain margin, the essence is to enable management of working 

capital and reduce the accompanying problem of insolvency and litigation from creditors. 

The policy have the tendency of reducing interest on debt in subsidiary, hinder after tax 

profit to a reasonable extent, increase tax payable and rub companies of the prospective from 

thin capitalization strategy. When company is disqualified from being thinly capitalize as a 

result of restriction on internal debt arrangement, the rate of profit shifting will be reduced 
• 

and group economic benefit of taxation is deprived. 
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Moreover, differential tax rate and flexibility in tax laws across countries constitute 

another major challenges to any transnational company using relatively high debts against 

equity. This is because, many countries of the world have realised that one of the difficulties 

confronting revenue authority from generating adequate revenue is the challenges of profit 

shifting and thin capital ization scheme which have the tendency of reducing tax payment. 

The tax avoidance practices have denied several governments revenue needed to provide 

citizens with social and infrastructural facilities. This necessitated countries to designed tax 

rules that restrict the use of thin capitalization by placing a ceiling on its application. The 

attempt is to discourage transnational companies from floating investment in countries, and 

could have a multiplier effect on both government and companies. In this manner, 

transnational companies could relocate from countries with stiff thin capitalization rule with 

adjoining negative implication on reduction of employment creation, technological 

development and skill acquisition and to invest in countries with favourable thin 

capitalization rule in attempt to maximize economic benefit of taxation. Against this 

backdrop, this study strive to examine the link between thin capitalization and tax burden 

of transnational companies in Nigeria. 

1.3 Objectives of the study. 

The broad objective of this study was to examine the extent to which thin capitalization 

affect tax burden of transnational companies in Nigeria. 

The precise objectives of the study were to; 

1. ascertain whether bank loans affect tax burden of transnational companies in Nigeria 

2. determine the effect of lease transactions on tax burden of transnational companies 

in Nigeria 

3. examine whether debenture loans affect tax burden of transnational companies in 

Nigeria. 

4. investigate the effect of bond on tax burden of transnational companies in Nigeria 
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1.4 Research questions 

Arising from the problem and the objectives of this study, this research answers the 

followi ng questions. 

I. what is the effect of bank loans on tax burden of transnational companies in N igeria? 

2. how significant is the relationship between lease transactions and tax burden of 

transnational companies in Nigeria? 

3. to what extent does debenture loans affect tax burden of transnational companies in 

Nigeria? 

4. what relationship exists between bonds and tax burden of transnational companies 

in Nigeria? 

1.5 Statement of hypotheses. 

1. Ho: bank loans do not significantly affect tax burden of transnational companies in 

Nigeria. 

2. Ho: lease transactions have no significant effect on tax burden of transnational 

companies in Nigeria. 

3. Ho: debenture loans do not significantly affect tax burden of transnational 

companies in N igeria 

4 . Ho: bonds have no significant effect on tax burden of transnational companies in 

Nigeria 

1.6 Significance of the study. 

The research work would be significant both in understanding theory and practice 

of thin capita lization. On theoretical ground, it will contribute to existing literature on thin 

capita lization in both advanced and emerging nations. The work would also serve as a 

reference material to researchers and students of accounting in particular and management 

science in general. To the corporate managers of multinational companies and other 



6 

companies that are yet to adopt thin capitalization, the study findings will assist them in 

understanding tax avoidance option given the loopholes in countries tax law so as to enable 

improvement in profit and shareholders wealth maxization. 

1.7 Scope of the study. 

The study looked at thin capitalization strategy and evaluated how it enable tax 

planning to affect tax burden given the financing options available to transnational 

companies in the years 2011 -2020. This study is concentrated on transnational companies 

operating in the oil and gas sector, Breweries, Conglomerate, pharmaceutical companies, 

Industrial and domestic product and Food, Beverages and Tobacco industries in Nigeria. 

1.8 Definition of terms. 

Thin capitalization: 

This is a situation where a company is heavily financed by debt as against equity for the 

purpose of gaining income tax advantage. 

Debt: 

Debt used in the study refers to any kind of financial instrument on which interest or similar 

charges is made that are permissible as a deduction during the computation of taxable profit. 

Tax burden: 

Tax burden this refers to the amount of tax a tax payer wou ld pay from carrying out 

economic activity. 

Tax Planning: 

This involve having understanding of tax legislation to enable adequate arrangement in their 

financial affairs so as to reduce tax payment. 

Bank loan: Is a credit given to a company by bank to facilitate their economic activities 

which is subject to repayment with specific interest. 
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Debenture: Is a long term unsecured interest yielding debt instrument issued by a company 

to investors in order to finance their operations. 

Lease transaction: An arrangement in which the owner of an asset (lessor) conveys to 

another (Lessee) the right to use an asset for a series of rental payment which is subject to 

an interest over the life of the lease. 

Bond: Is a long term secured interest yielding debt instrument issued by a company to 

investors in order to finance their operations. 
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CHAPTER TWO 

LITERATURE REVIEW AND THEORETICAL FRAMEWORK. 

2.1 Theoretical framework. 

2.1.1 Theory of Planned Behaviour (TPB). 

The theory was propounded by Ajzen in 1985. The theory upholds that three core 

mechanisms which include subjective norms, attitude and perceived behavioural control, 

together form an individual's behavioural intents under certain circumstances. Ajzen, ( 1991) 

opined that subjective norm is characterised as a universal view of public force which may 

be comply with or not. Trafimow and Finlay (1996) also contended that the dimness in the 

subjective norm element emanates from a few individuals whose activities are motivated 

principally by perceived public power. Perceived power is the presence of influences that 

may expedite or obstruct behavioral performance. Ajzen ( 1991) maintained that intents are 

presumed to arrest the motivational influences that enable a behaviour and to specify how 

difficult people are eager to or how great effort people would employ to implement the 

behaviour. Within the context of this study, Attitudes is considered as the degree to which 

a company exhibit negative perception towards tax payment as a result of government 

inefficiency in the utilization of tax revenue. Subjective norms is the belief that company is 

entitled to pay tax from every legitimate economic activities while perceived behavioral 

control consist of the use of government policy to restrict the rate at which interest yielding 

debt instruments are used by companies as a strategy of paying minimum tax. The 

surrounding circumstance in this context is high tax rate in most countries of the World 

which impinge company's ability to maximize needed profit. 

However, the theory was primarily concentrated on psychology, it has since been used 

effectively in other fields of medicine, healthcare, political science, business, government 

and international relation (Bandura, 2006). From business perspective, the theory is intended 
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to take advantage of ambiguities in an established laws regulating business model. The 

attitude about the probability that the planned behaviour will produce anticipated result that 

would be beneficial to individual or organization in terms of cost savings and performance 

enhancement. Oakland and Taner (2007) suggested that, creating sufficient readiness to 

adapt to plan behaviour will often lead to positive or negative oriented change 

implementation. Ogbodoakum and Norhasni (2017) posited that the theory of planed 

behaviour, suggests that when an individual demonstrate optimistic boldness towards an act, 

is braced and inspired by related associate, and is self-assured that undertaking the act would 

yield a positive outcome. Grizzell (2007) further urge that, for perceived behavioural control 

to be effective, the belief of self- effectiveness is paramount and individual and organization 

ought to have develop the aptitude to involve in the action. 

Theory of planned behaviour has penetrated in to the field of taxation, this is because 

some empirical researches prove that subjective norm, and perceptual behaviour and 

perception of tax payers to the government have certain consequence on the intention to 

fulfil the tax compulsion (Damayanti et al, 2015). Every corporate establishment is design 

for the purpose of maximizing stakeholder's wealth. To enable the actualization of this 

critical objectives, transnational companies are conscious of the application and 

combination of capital in financing policy to improve after tax profits. Thin capitalization 

constitutes a planned behaviour by the transnational company, conceived out of creativity 

from experts in accounting, law and other financial areas with the understanding of the tax 

implications of debt capital against equity. This is because the scheme is within the ambit 

of the tax laws which allow corporate tax shield for companies that finances its operation 

with high debt. The tax buffer comes during the computation of company assessable profit, 

where interest paid on borrowed fund is treated as tax deductible expenses. By implication 

of the tax law, the greater the debt level of a company, the higher interest it pays and the 

lesser the tax payable. Therefore, it is in the behaviour of transnational companies to plan 
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the deployment of more debts in their financing policy so as to reduce tax payment and 

enhance shareholders wealth maximization. 

2.1.2 Theory of tax planning. 

The theory was propounded by Hoffman & William in 1961. This theory explains 

tax payer's ability to organise his economic undertakings in a manner that it will suffer a 

lowest expenditure from taxes. According to the proponents, tax planning intend to prevent 

cash that would have usually move to institution responsible for tax collections to the 

company. The thus recognising the optimistic association amongst tax planning activity of 

firm which are depended on taxable income other than company returns and performance. 

Tax planning has been acknowledged as the suitable choice around the influence of the tax 

legislation which enable the reduction of tax burden. This is realised through the divergent 

of tax rates between individual tax authorities and economic undertakings, and many other 

tax inducements under tax laws (Fallan, et al 1995). Scholes et al ( 1992) posited that a 

prosperous company is one that adjust suitably to its tax system. This is because, tax 

planning framework point out the necessity for corporate organisations to involve in tax 

planning. Desai and Dharmapala (2009) see tax planning as an essential investment for 

stakeholders due to its ability in the reduction of tax burden which constitute a significant 

constraint that to companies and stockholders. Besides, tax planning consist of positive and 

negative affect on firm value and growth in prospect. Inger (2012) maintained that the scope 

of tax planning theory neglect the issues surrounding changes in market performance of 

firm. The reason is that as capital markets improve and the ownership structures became 

dynamic, so also control mechanism amongst companies is enhanced, hence given room to 

broad tax planning theory. Desai and Dharmapala (2009) buttressed that difficult tax 

avoidance practices provides organization with the implements and defences for 

unscrupulous administrative behaviours, such as incomes management, transaction with 

connected persons, and other resource-diverting undertakings. 
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Tax planning activities are necessary to a reasonable point as it help to decrease the amount 

to pay as income tax, without foregoing accounting earnings. The impression is to 

strengthen economic undertaking that would decrease taxable income without unintended 

connection on accounting income. The theory underpins the study of thin capitalization in 

that, transnational companies arrange their financing policy with high debt instruments 

which give rise to interest payment as tax deductibility expenses during tax computation 

against equity instruments which give rise to dividend payment to equity holders as non-tax 

deductible expenses. The tax relief on interest paid enable transnational companies to pay 

minimum tax and further enhance performance. However, the research is moored on tax 

planning theory given its significance to the study. 
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2.2 Conceptual Framework. 

Independent Variables Dependent Variable 

I 

Bank Loan 

I 

Lease transactions 

Tax Burden 

I 
Debenture Loans 

I 

I Corporate Bonds I 

Fig 1: Conceptual model of thin capitalization and tax burden of transnational companies 
in Nigeria. 

Source: Researcher's compilation 
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2.2.1 Concept of tax burden 

Tax burden is the weight of a specific tax on the financial performance of an 

organization. In economics point of view, individual who eventually surfer the tax burden 

and those on whom tax is primarily imposed are not the same. Tax burden measures the true 

economic encumbrance of the tax, indicating the difference amongst actual incomes or 

utilities before and after tax imposition, taking into cognisance how tax causes changes in 

price. A high tax burden have the tendency of putting additional financial burden on 

company, because a company who refuse to pay their tax would risk being fined by the tax 

authority, and would also increase their tax burden through cash outflow which dampened 

financial capacity. This can constitute a problem to a company if the tax payment schedule 

relates with a period where the company is suffering low cash flow. Having a negative cash 

flow could create additional operational problem to company because it will hinders their 

financial capacity to transact future economic activity. More so, when a company is being 

taxed at effective marginal rate above the market average, it could also affect it productivity 

and growth. Duranton, et al (201 1) maintained that, the idea behind marginal effective tax 

rate (METR) was established to analyse how investment choices of firm hindered by 

boundless amount of provisions of the business and individual income tax systems that 

affect the incentives to invest. 

From theoretical point of view, the corporate tax has a multi-dimensional approach. 

First, it analyse how tax impacts on decision-making of corporate economic activities with 

respect of Jabour force (Chen, et al 2014). The second aspect of approaching the corporate 

tax is built on its influence and the way companies are financed, specifically on the borrowed 

capital (Gordon & Hines, 2002). Company's choice of finance is motivated by their policy 

concerning the cost produced by the type of the funding source, which is, own sources and 

borrowed sources. Whatever is the choice of funding, company will usually suffer a cost 

represented by dividends, if finance from own sources, or interest, if they chose borrowed 
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fund (Hassett & Hubbard, 2002). In this regard, the management's choice on the nature of 

the funding source need to take into consideration tax matters and the consequence it wi ll 

have on the financial performance of the company. 

2.2.2 Concept of thin capitalization. 

In 1989, the United State of America (USA) introduced earnings tripping rule whose 

purpose was to reduce repatriation of profits by transnational companies in USA. This was 

followed by subsequent changes to its tax code to allow the application of internal debt as a 

tax saving mechanism to companies in 1997, and gradually introduce thin capitalization rule 

that enable revenue authority to regulate the use of debt instrument amongst US domestic 

companies. The thin capitalization rule has been replicated by many countries across the 

globe as a way of regulating interest payment on debt capital in company capital structure 

(Blouin, 2012). With the restriction on the use of debt capital by countries tax laws, there 

exist economic conditions that have created aggressive rivalry amongst firms, this rivalry 

• 
made it very essential for transnational companies to device means of locating countries 

with high tax rate so that interest paid on borrowed fund which is a relief to them in 

compliance with countries tax laws can be shifted to improve their overall profit and other 

favourable economic conditions as factors before trade are negotiated and investment 

established. For this purpose, debt is habitually considered as more effective technique of 

finance than equity. Transnational companies habitually arrange their financing affairs in 

order to maximise the benefit of taxation. For this purpose, transnational companies are not 

only capable of achieving a tax effective combination of debt and equity in borrowing 

countries, but they are also able to overcome challenges surrounding tax policy of the 

creditor which obtains the accrue interest. 

The assumption of most tax expert and economists is that business activities should 

not be driven exclusively by tax reduction objectives. Jones (2006) posited that, a business 
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deal ought not to be tax driven except it has an opens business objective other than tax 

preventive technique. Huizinga, et al (2008) maintained that multinational's arrange their 

capital structure pol icy in such a manner that pennits interest to be received in a tax authority 

that does not assess the interest into tax or otherwise, or which ensure that such interest is 

assess to a small tax rate. To enable corporate entity benefit from this interest income, there 

is need for them to thin capitalise their operations. Thin capitalisation denotes a state of 

affairs whereby a multinational corporation is funded via a moderately greater proportion 

of debt above equity source. Eyitayo (2005) sees thin capitalization as tax escaping practice 

whereby transnational affiliates are financed mainly by borrowed fund from parent company 

as against equity capital which appear to be financially intensive. Ferrar and Mawami (2008) 

upheld that~. firm is lightly capitalised if it capital arrangement constitute a larger proportion 

of debt against equity. Webber (2010) asserted that thin capitalization is a financial tactic 

employ by transnational companies use to make foreign direct investment. Blouin, et al 

(2014), a lso opine that thin capitalization is imperative in the understanding of changes in 

tax rate in capital structure studies and it is practice in a country with high tax rate. ln his 

view, Schon (2011) maintained that thin capitalization is a foremost way of moving earnings 

from tax authority with high-tax rate to tax authority with low-tax rate through obtaining 

additional fund in high tax environment and fewer in low tax environment. Thin 

capitalization is a tax planning policy carryout by company having strategically evaluated 

country fiscal policy to suite its capital composition, activities which enable them to finance 

their operation relatively with high level of debt against equity for the purpose of gaining 

tax advantage. 

Among multinational structure, financial composition is very important to 

transnational companies because it influences the amount of tax it will pay over the profit 

made in the end. Transnational company is entitle to a credit and deferment tax system at 

home and are often to operate one associate in a country with low-tax rate. After capitalizing 
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the associate, the transnational selects between direct dividend payments to the parent and 

additional real investment in the foreign associate. However, physical venture in the foreign 

affiliate, which may produce low returns comparative to venture at home, is only one of 

many options to through dividend deportations. The transnational company can be involve 

in a range of other approaches that have the consequence of realising the equivalent of 

deportation without incurring the local country tax on direct deportations of profit from low

tax income. Altshuler and Grubert (2003) maintained that plan that relates the operations of 

connected associates is one in which associate with low tax is firstly capitalized by an equity 

injection from a subsidiary or an upper-tier subsidiary experiencing a higher tax rate. 

Grubert (2003) posited that manufacturing affiliates in nations with effective tax rates less 

than ten per cent more often deport about seven per cent of their earnings. 

2.2.2.1 Sources of finance 

2.2.2.1.1 Debt capital as source of fi nance. 

A good number of companies have put in place an aggressive means to withstand 

intensive competition. The competition made it worthwhile for firms to improve its 

performance so as to remain relevance in the foreseeing year. For firm to expand in midst 

of rivalry forces, it is essential that capital acquisition decision that would enhance the 

achievement of corporate objective be formulated. The decision should be directed toward 

fiance sources that would encourage tax savings and frim expansion in a short run. Debt 

capital decision seem to be more appropriate for firm with desiring profit motive, as it is 

described as money employed in a company from external or internal sources for fixed 

period of time with coupon rate of interest. Ezekiel, et al (2016) see debt financing as a 

major phenomenon in the corporate literature across the world. This is because, it provides 

a tool of covering financing shortfalls of businesses that do not have adequate in-house 

financial capacity required to finance their investment and operating activities. Debt might 
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be obtained in numerous ways, and be classify based on its maturities period. It could be 

short-term, long-term and convertible debt. Debt capital are line item found under 

company's statement of financial position. 

A firm with high debt financing would majorly enjoy two benefits. One of the 

benefits is the tax shield deducted from profit during tax computation as a result of interest 

payable made by the firm which has an effect on reducing the amount of cash flow available 

to firm (Fama & French, 2005), thus, the debt has the prospect of increasing firm value over 

time. Grahan ( 1996) posited that owing to tax advantage of debt, a company with greater 

marginal tax rates are prospect to issuing debt instrument than equity. Issuing debt capital 

could be considered as a pointer that managers have assurance that the company possess the 

capability to refund its liability as they may fall due. The second benefit a firm with high 

debt would stand to enjoy is financial discipline (Jensen, 1986). In this, manager are 

expected to give the debt holders thorough information concerning monitoring of 

investment process (Frank & Goyal, 2003). Debt is the tax-deductible expense so they are 

low-cost source of finance as compared to equity (Adesina, et al, 2015). Shireen (2019) 

posited that the association between Debt and earnings per share is a vital financial 

discussion that needs the thoughtfulness of an expert grounded with financials matters in 

daily policy making and implementation. Studies by Baker and Haslem ( 1973) show that 

huge amount of debt is associated with high risk thus increasing profitability. 

2.2.2.1.2 Equity source of finance 

2.2.2.1.2.1 Retained earnings as source of finance 

The essence of taking up investment is to earn profit. Most often, companies invest 

m stock with greater expectation that the return would be reasonable enough to be 

distributed to owners or retained for the purpose of re-investment. Horkan (2014) in his 
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study described retained earnings as quota of income after deduction of incidental expenses 

that organisation reserve to fund future economic activity and to repayment of debt. In a like 

manner, Merritt (2014) pointed that retained earnings symbolise amount "locked up" in the 

business undertaking, which do not symbolise cash on hand but can be hypothetically 

allowed to the shareholders in the event liquidation after discharge of debt holders. In other 

word, retain earnings is the amount of net income available for corporate entity after 

payment of dividend to equity holders. The purpose for retention often varies among firms. 

it could be for maintenance, to take up another investment prospects and growth expansion 

of the company. Given the nature of business operation across the World, management of 

corporate entity need competent and effective skills to manage resources, take reasonable 

decision relating to investment growth, put up adequate plan to manage its finances, and 

enhancement of future cash flow. As internal source of capital, retain earning refers to funds 

generated from within an entity as a results of success recorded through enterprises 

activities. Success of every corporate entity is assess by profit potentials and the utilization 

of same over time. Often time this profit is disburse to shareholders to encourage their 

patronage and commitment to the dream and aspirations of the entity, but it can also be 

reinvested into the business to enable growth and expansion. Retained earnings have a 

significant relationship with finn market performance, because experienced investors look 

at stock prices of companies in the stock market to value firm operating performance. 

Thuranira (2014). Dinayak (2014) sees retained earnings as part of trading earnings which 

is not shared as dividends but is reserved by the company for impending growth and is item 

under stockholders' equity on the balance sheet. Retained earnings denote the percentage of 

income after deduction of permissible expenses not distributed as dividend to equity holders 

but retained by an organization for further investment purpose (Chasan, 2012).0rganisation 

may have several business ideas that need financial support, retained earnings helps 

company to actualized the objective as it make financing decision very fast, possible and 
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reliable without additional cost. It serve as a significant in-house financing that organization 

obtain with no cost (Mohamed, 2010). Khan and Zulfiqar (2012) posited that company 

growth is not influence by the amount of retain earnings but other firm specific variables 

also consist a major component. 

2.2.2.1.2.2 Share capital as source of finance 

Share Capital is one of the important facets which drive company's growth and 

enable the maintenance of liquidity and long term survivability. A company share capital is 

the percentage of a company equity that has been acquired through share issued to 

shareholder, more often for cash. More often shares are allotted in exchange for non-cash 

consideration, this usually occur when company A buys company B for shares. Share 

capital is the unit of ownership and asset of Limited Liability Company. Company raises 

money through issuing of share from the general public and guaranty their participation in 

the ownership of the company. Prices of share vary from company to company and are 

depended on the rapid changes in the demand and supply chain. Ramadhani (2019) 

classified changes in share price into historical and market changes. According to him, 

historical changes in prices of share portrays the rate at which prices of share in the previous 

year are value in the market due to uncertainties in the security market. Almarar and 

Nobanee (2020) maintained that if the price changes for the stocks are reasonable and 

generally stable, investor's will perceived it as having lower volatility and safe. But when 

there is intensive deviation in prices, the volatility in the price of the stock would reduce the 

investment potentials. Gabaix, et al (2005) Observed that performance of company in the 

market has significance influence on the trading capacity and share returns. Accordingly, 

optimistic news concerning the firm 's activities may stimulate trades, encourage other 

prospective investors to trade. This is reason, Almarar and Nobanee (2020) in their study 

admonished companies to develop and implement a suitable business program, as news of 

any negative or positive practices may enhance their image and increase their stock prices. 
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Share capital is one of the instrument traded in the capital market. As capital market across 

the globe are consider as major pillars of economic growth and development. Increase in the 

market value of public limited liability company have a strong tendency of encourages 

expansion foreign investors while also improve market value of firm. 

2.2.2.2 Interest as tax allowable expenses 

Interest expenses in the income statement represent borrowing cost incurred by a 

company to meet up its short or long term obligations, acquire assets and increase inventory 

so as to meet competitor struggle in the market. As current liabilities, interest expenses 

accrued but not yet paid usually appear on the statement of financial position. However, 

interest expenses paid in in the future would be recorded as current assets as prepayment. 

Interest payments are tax-deductible expenses that reduces tax liability and improve cash 

savings of company. They serve as a motivation to firm and therefore enable their policy 

direction in financing with more debt than equity, because financing with debt has some 

element of benefit permitted under the tax laws. This imply that firm that finance its 

operations with high debt will be advantageous in rolling with tax benefits mostly in states 

where tax rate is high. The tax benefit will decline, if firm suffers losses in the cause of 

business transactions. But, if firm operating capacity are large enough to accommodate 

accompanying interest expenses, then firms will be of advantage in tax deductibility of 

interest expenses (Tariq & Hijazi, 2006). 

Webber (2010) maintained that high debt against equity restriction are not always 

active enough to prevent firms from repatriating accounting earnings from one jurisdiction 

to another. This has posed much concerns amongst scholars in the study of thin 

capitalization. The essence is that if the multinational company i.s capitally sufficient, it can 

introduce high debt over equity into the subsidiaries across countries, comply with high debt 

against equity restrictions set by them and still repatriate earnings. Multinational company 

in a bid to expand its scope across border lines, ensures that shareholder wealth is maximize 
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and capital structure policy that will enhance internal debt flows within multinational 

enterprises is encourage. Huizinga, et al (2008) submitted that multinational companies are 

faced with complicated choice of determining their overall indebtedness from subsidiaries 

but derive benefits through reflection of corporate tax deduction. 

Thin capitalization rule as applicable in many countries of the World restrict the rate 

of debt capital in firm capital structure that can increase to interest deductible expenses for 

the aim of computing taxable profit. The interest on any amount of debt above that limit is 

not tax deductible as shown in tables I , 2 and 3. As a result, countries have taken measures 

to ascertaining the percentage of debt that can increase interest deductible expenses for tax 

purpose. 
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TABLE 1 

Proposal to restrict a Controlled Foreign Corporation (CFC's) tax-deductible 
interest expenses by the World wide enterprises, ratio of interest expenses to 

earnings before interest, tax, depreciation and amortization (EBITDA). 

Financial measures World-wide enterprises Financial measure CFC financial 

financial result result/Limit 

Total trade interest $ 15 million Limit of tax deductible 7.5% 

expenses interest expenses to 

EBITDA 

World-wide $ 200 million CFCEBITDA $ IOmillion 

EBITDA 

World-wide ratio of 7.5% Tax deductible limit for $ 750,000 

trade interest to trade inter-company 

EBITDA interest expenses 

Source: OECD Tax data base, 20 12 
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For instance, Gennan tax law provides that consolidated firms are exempted from 

interest deduction rule. In Japan thin capitalization rules pennit companies to employ the 

debt-to equity percentage of a related Japanese company to ascertain the higher amount 

debt-to-equity proportion. The Dutch guidelines restrict affiliate's debt-to-equity proportion 

to global transaction. In New Zealand's also, the law restrict affiliate's debt-to-equity 

proportion to 110 per cent of the combined business activities. There is no universal rule for 

debt to equity application in finn capital structure, numerous nations enact thin 

capitalization laws that recognize the debt level of the global economic transaction of 

company. 

Table 1 above showed global company interest expenses proportion that would be subject 

to tax deduction from affiliate entity. The above table further showed that, global business 

economic transaction of companies exerted $15 million in trade interest expenses, and 

EBITDA of$200 million respectively. Thus, the proportion of interest expense to EBITDA 

... is 7.5 per cent, while affiliate earned $10 million. The controlled foreign corporation tax-

deductible interest payment is ascertained by multiplying the 7.5 per cent amount by its 

EBITDA of $10 million, which become $750,000. This imply that any Interest expenses up 

to$750,000 is consider as tax deductible expenses, whereas interest expenses above that 

figure are usually disallowed. 

2.2.2.3 Income taxes and corporate performance 

Taxes are consider as mandatory payments imposed on income, wealth, and physical 

assets of individuals, partners in business, executorships and finns by the government. It is 

paid by corporate organisations and individuals to government at the federal, state and local 

governments, and constitute most productive revenue source of government. As company 

look to realise and maximize value for her shareholders, it will also pursue profit 
, 

maximization through adequate tax planning. This is because, high tax rate would leads to 

reduction in the profits margin of company and also adversely affect Company through 
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reduction of investment potentiality or disinvestment. Olaleye, et al (2015) observed that 

one of the major thing that eat deep into company cash flow is tax, this is so because, it 

increases out flow of company financial activity deeper than any other element. Hence, 

companies are confronted with the choice of dealing with issue of tax obligation in a manner 

that associate burden is minimize so as to avoid unnecessary outflow that will impinge after 

tax profit. More so, decision bothering investment opportunity surrounding corporate entity 

could be affected to a greater extent by amount of corporate taxes its pays. Reason being 

that, high taxes paid by company as result of high tax rate in a country would result to low 

profits and a restriction expansion potentials of company. In so doing, foreign investors will 

speedily assemble their investments portfolio and abscond to other nations with favourable 

and good tax system (Koranteng, 2014 ). 

Financial performance of company operating in high tax environment is driven by 

manager's ability to understand the country' s tax law so as to avoid tax payment. This is 

done through proper planning of financial affair geared towards maximizing after tax profit 

and encouraging reinvestment of excess funds into productive venture. De Mooij, et al 

(2013) observe that when company profitability rises, the returns from the manufacturing 

and process would be high, therefore, the firm would have enough resources to return. Salam 

(2013) maintains that the more corporate profitable a company appears, the more investment 

capital it could get in either debt to carry out its operations, the more interest repayment 

from debt that reduces tax payment. The amount of after tax profit is often considered a 

notable indicator of measuring firm's performance and also serves as an indicator to 

measuring going concern in business (Agha, 2014). Moul I in (2007) pointed out that 

performance evaluation is a critical tool which helps companies in evaluating and 

recognising areas that require support, attract staff stimulus, cultivating communication 
I 

pattern and solidification of corporate accountability. 
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2.2.2.4 International tax Laws regulating transnational companies. 

lnternational organisation such as Organization for Economic Co-operation and 

Development, United Nation Organisation and the European Union has been in active 

promotion of trade and removing of barriers to trade posed by taxation issues amongst its 

member nations. The essence is to ensuring that developing countries get their share of the 

tax on profit of multinational companies operating within their territory. Organization of 

Economic Co-operation in 2012 defined the concept of thin capitalization as a circumstances 

whereby firm finances its operations via moderately high level of debt against equity. Huang 

(2013) opines that international tax system allowed countries to impose tax on world-wide 

and within national boundary. Under the world-wide, countries tax business's total income 

whether such income is generated in that country or not, the national system permit countries 

to assess income generated within the country into tax leaving other countries to assess 

income generated in their country into tax until they are repatriated. This means that 

international organisation is aware of earnings tripping policy of thin capitalization by 

multinationals, therefore tax authorities is on the heel to fighting thin capitalization through 

restricting associate interest payment by placing a ceiling on its application. Rixen (2010) 

opine that international tax consists of a complex patch work of functional jurisdictions 

interacting with one another. 

Jones (2006) maintained that most tax authorities assumed tax payment should be 

centred on principal business materiality, other than the legal arranging of a transaction. 

Lessambo (2009) posited that the substance over form principle be contingent on the 

foundation that taxes are collected on the ground of substance rather than its mere legal 

framework. This principle is often applicable in thin capitalization guidelines. For example, 

to repatriate proceed of transaction from one national boundary to another, transnational 

company may spread an intercompany loan across nation where it operate. Tax rules in 
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recent time has prevented this kind of arrangement through by putting restriction to rate at 

which should carry intercompany debt in its statement of financial position. Transnational 

company may also structure a loan from a third party, but in real term the parent permits 

such transaction. 

Taylor and Richardson (2013) maintained that the unnecessary application of debt 

instrument in method of thinly capitalized arrangements by affiliate companies situated in 

complex tax authorities (unlike in Nigeria where 30 per cent is applicable) carry's an 

essential global corporate tax avoidance practise by multinational companies. The 

unnecessary use of debt instrument to finance subsidiary firms situated in complex tax 

environment consist a vital international corporate tax avoidance mechanism used by 

transnational firms (Shackelford, et al 2007; Taylor & Richardson, 2013). Martins (2012) 

maintained that tax authorities often attempt to limit the use of debt instrument by 

transnational firm, usually end up restricting the sum of interest payment by the associate. 

Organization for Economic Co-operation and Development (2012) explained that thin 

capitalization laws are generally gear toward ascertaining the higher sum of debt on which 

interest payment are deductible and ascertaining the higher sum of interest subject to 

deduction with regards to the percentage of interest payable. 

International income tax is centred on the division of tax revenue among taxing 

jurisdictions for the purpose of avoiding double taxation of trans-border earnings streams 

and tax avoidance. The crux of international taxation is the matter of whether and to what 

magnitude a country would exercise power to tax a person or a company who is subject to 

two more national tax laws. International tax system basically considered two principles in 

the assessment of corporate bodies and individuals. These are source based and residence 

based tax principle. The source based principle, nation is entitled to assess income of non

residents earned within its boundaries. Residence based approach look at tax jurisdiction to 

assess the global income of its residents regardless of source. International taxation look at 
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the divergent between resident individual who reside in one state but received income or 

gains emanating from another state. From a country's viewpoint, the countries in question 

will pennit the collections of taxes that are recognise by law, but from a taxpayer perception, 

this situation may lead to double taxation (Lund, et al, 2008). Schon (2011) observed that 

several nation of the world today have entered into mutual agreements with other nations 

which intention is to delineate which nation a taxpayer will be categorised as resident for 

the purpose of taxation and how taxes on diverse sources of earnings and assets are to be 

shared amongst the two nations having the right to tax such income. 

However, International tax laws provide better explanation on who should be 

consider resident in trans-broader transaction. It further ensure that there is a common 

atmosphere in the treatment to business activities and income tax administration to reflect 

the principles of equity for multinational companies. There serve as source of resolving 

litigation between tax payers and tax authority, most specifically it application could be 

interpreted in different ways across countries. Recent empirical research offers opinion that 

differences in international tax laws hindered transnationals ' financial arrangement in a 

manner that is in agreement with general objective of minimizing the amount to pay as tax 

(Grubert, 2003; Mintz, 2004). If capital structure of multinationals from different research 

evidence is thinly capitalised, therefore, multinational companies is suspected to pay lower 

taxes compared to national operating companies. To avert the repatriation of income to low 

tax country while leaving the host country with little to services the activities of government, 

many countries have enacted thin capitalization law whose purpose is to reduce payment of 

interest on related party transaction. See table below lists of all countries specific limitations 

in their corporate tax laws in 2005. 



28 

TABLE2 

Countries with thin capitalization laws 

Country Safe heaven debt-to-equity Debt in Col um refers to 

.. ratio 
f 

Austrialia 3:1 Total debt 

Belgiuem 7:1 Related party debt 

Bulgaria 3:1 Total debt 

Canada 2: 1 Related party debt 

Croatia 4: 1 Related party debt 

Czech Republic 4:1 Related party debt 

Denmark 4:1 Total debt 

France 1:5: 1 Related party debt 

Germany 1:5:1 Related party debt 

Hungary 3: 1 Total debt 

Italy 4 :1 Related party debt 

Japan 3: 1 Total debt 

Latvia 4:1 Total debt 

Lithuania 4:1 Total debt 

Luxembourg 5.7:1 Related party debt 

Mexico 3: 1 Total debt 

Source: Buettner et al (2009). 
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Country 

Netherlands 

New Zealand 

Poland 

Portugal 

Romania 

Slovakia 

Slovenia 

Spain 

South Korea 

Switzerland 

Turkey 

UK 

USA 

Indonesia 

Countries thin capitalization laws 

Safe heaven debt-to-equity Debt in Colum refers to 

ratio 

3: 1 Total debt 

3:1 Total debt 

3:1 Total debt 

2:1 Related party debt 

3:1 Total debt 

4:1 Related party debt 

8:1 Related party debt 

3:1 Related party debt 

3:1 Related party debt 

6:1 Total debt 

2:1 Related party debt 

1:1 Total debt 

1.5: I Total debt 

4.1 Total debt 

Source: Buettner et al (2009). 
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Thin capitalization rule is not universal as most countries of the world including 

Nigeria are still suffering from the negative consequence of the tax avoidance mechanism. 

Ireland and Spain have recently abolished the thin capitalization law but Ireland split its 

. • corporate tax rate which had been in force transnational tax treatment. This decision resulted 

to European Commission in 2007 announced to take coordination of action against solely 

artificial arrangement employ to split profit between institutions. 

Table 2 and 3 show list of countries other than Africa countries under the 

Organisation of Economic Corporation and Development treaties with thin capitalization 

rule. These tables shows safe heaven debt to equity ratio which explains the percentage of 

debt to equity a company can accommodate in its capital composition as allowed by the 

various countries tax legislation. Jn this, excess of permissible ratio will be subject to full 

tax using appropriate tax rate existing in the country. However, debt in Col um refers to debt 

arrangement in company transaction, it could be ratio of total debt incurred by the company 

or ratio of related party debt. This is to say that, if a country's thin capitalization rule 

recognises only a ratio of related party debt, any debt incurred by the company must come 

from related party transactions, otherwise the debt component will be subject to the 

applicable tax rate. Some countries as seen on the table allow total debt as reported in 

company's statement of financial position. This gives transnational companies prominence 

to use debt capital over equity in their financing structure as to enable the reduction of tax 

payment and maximization of shareholder's wealth. 

2.3 Nature of Transnational companies and their operations. 

As the global economy is expanding with divergent in institutional framework 

posing restriction to foreign transaction, good road network and communications system, 

flexibility in fund transfer, etc., foreign entity are being motivated to invest in risk free 

environment where they can earn profit so easily. Before now, developing nation see the 
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presence of foreign entity as a threat to their development and are often consider to be loss 

of sovereignty. ft is now understood that transnational companies are purely a part that 

enable corporate integration and economy harmonization as against the narrow reasoning of 

most people in developing nations. Onuoha (2005) stated that, one foremost academic 

contentions on global political economy has been on the motivation of transnational 

Company in developing countries. This was reinforced by institutional framework 

developed by Organization for Economic Co-operation and Development which has been 

very active in promoting trade and removing of barriers to trade posed by taxation issues 

amongst its member nations (Richard, 1998). The essence is to ensuring that developing 

countries get their share of the tax on profit of transnational companies operating within 

their territory and well as enhance efficacy in trans-border trading. The framework allow 

flow of economic resources amongst member countries in bilateral understanding and 

exchange of technology between organisations. The reason could be that if economic 

activities are restricted within the shoreline of a country, sensitive information relating to 

technology and economic expansion will be hampered. Therefore, bilateral understanding 

amongst nation has the opportunities of unlocking economic downturn of any nation, and 

as such transnational organisation are bent to critically evaluate the country tax policy, 

political and economic amongst other rules as elements of trade. Transnational Corporation 

could be describe as any trade that has productive undertakings in two or more countries. In 

essence, they retained a single head office in state other than the state of operation with 

enough assets and capacity to exploit profitably in different markets. 

Despite the fact that transnational organisation decreases unemployment rate in a 

country, Feldstein and Horiaka (1980), points out that holding everything constant including 

domestic savings, transnational companies reduce domestic investment by significantly less 

than one for one. When transnational companies initiate commerce in another nation outside 

its economy boundary, the branch in that nation is often called a subsidiary. The investments 
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in the subsidiary needs to be funded through equity or debt, to facilitate acquisition of assets 

and support expansion for the maximization of shareholders wealth. Feldstein, et al ( 1995) 

opines that investment decision of transnational companies is determined by home-and-host 

Country taxation and variation amongst nations in tax matter connected to debt and equity 

finance. Fuest, et al (2011) suggest that transnational companies have among them a 

characteristic that the group arrange a high debt capital against equity in the capital structure 

and also provide loan to affiliate in low tax jurisdiction. Both loan and debt finance has 

interest element and are deductible items during the computation of company tax liabilities 

as permitted by countries tax laws. This tactic permits the transnational companies to 

transfer taxable incomes from high-tax jurisdiction to low-tax jurisdiction, for the purpose 

of reducing the group tax weight. 

The concept of transnational companies and its influence on the economic 

advancement of countries, specifically in Nigeria cannot be overemphasis as seen in the 

work of Andabai (2006), Awolusi (2012) and Otokiti (2012). Odogbor (2004), in his work 

also observed that Nigeria is a developing country and shares the same features with others 

developing countries of the world such as Brazil, Mexico, Malaysia, Russia, Philippines etc 

such as low industrialization, low level of debt, level of savings, investment etc. Andabai 

(2006) maintained that, transnational company is a company owned and managed in two or 

more nations. Transnational companies could also be corporation with headquarters situated 

in advanced nation and affiliate spread in a number of other nations (Omoto la, 2006). Barnet 

and Muller (2004) see transnational companies as a machinery for the economic 

advancement and transmission of capital resources from developed state to underdeveloped 

state. Ake ( 1990) in his own view agreed that transnational companies are good citizens of 

the country they operate only if they remit taxes to government like other indigenous 

companies, as taxes increase revenue base of government and facilitate a ground for 

government to provide social amenities and infrastructural development to citizenry. 
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Nwankwo (2002) also maintained that multinational corporations in Nigeria assist 

government in reducing unemployment rate and development of skills needed for industrial 

advancement. 

Muller (2003) in his work, analyzed the function of transnational companies in 

developed nations. He contended that, most initial capital used by transnational companies 

are sourced from host country economic transactions and not from their country of origin. 

Sherlock (2007) stated that, transnational companies are selfish and self-centered because 

their profit motive is place above host country development and growth. This imply that the 

net contributions of multinational companies in terms of foreign direct foreign investment 

to the host country is undesirable. Andabai et al (2006) assumed that, transnational 

company's contributions stimulate domestic development of economic activities, but such 

contribution indicates no proof of success, rather exploitation of natural resources. 

Odunlami and Awolusi (2015) observed that, transnational companies are exposed to 

fluctuations in exchange rates, tariffs, duties, and restrictions on trade which more often 

affect their trade. Ozoigbo and Chukwuezi (2011) opine that TN Cs enviously protect the 

technical knowledge of their skills in a manner that they tactically refuse to make use of 

experienced staff. The TNCs instead prefer to use people without adequate skill in 

production process and are used to assemble what they knew not how it was manufactured. 

By implication staff from host country may not learn well the intricacies involving the 

production of the product. 
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TABLE 3 

List of transnational companies operating in Nigeria. 

SIN COMPANY YEAR OF INCORPOA TION 

7-Up bottling company 1960 

2 Lafarge cement construction 2012 

3 UACN FMCG Multinational 1997 

4 MTN Telecommunication multinational 2004 

5 Airtel Nigeria 2004 

6 Stanbic IBTC Banking Multinational 1989 

7 Addax oil and gas multinational 1994 

8 ENI oil and gas 1991 

9 OHL logistic Multinational I978 

IO IBM Technology 196I 

I I Shell Petroleum development company 1958 

12 Mobil oil and gas 1955 

I3 Total oil and gas 1956 

14 UNILEVER I976 

15 Julius Berger I99I 

16 Etisalat 2007 

17 Cadbury FMCG Multinational I965 

I8 Google Technology 1998 

19 Cocacola I929 

Source: Field study, 2021 
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List of transnational companies operating in Nigeria. 

SIN COMPANY YEARS OF INCORPORATION 

20 PZ Cusson 1948 

21 P & G FMCG Multinational 1937 

22 Guiness FMCG Multinational 1962 

23 Glaxosmith Klinne Pharm 1999 

24 British American Tobacco 1997 

25 Schlumberger Oil & Gas 1962 

26 Baker Hughes oil & gas 1907 

27 Price water house cooper Consult 1998 

28 Chevron oil & gas 1879 

29 Nestle Nigeria 1997 

30 Halliburton Energy oil & gas 1924 

31 KPMG Consulting 1987 

32 Julius Berger construction 1970 

33 Accenture Consulting 2009 

34 Standard Chartered Bank 1859 

35 MAERSK grow conglomerate 1928 

36 Volkswagon group 1972 

37 Samsung group 1938 

Source: Researcher compilation, 2021 
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2.3.1 Transnational companies' fina ncial strategies. 

Financial policy formulation is one of the major company consideration of a typical 

financial controller of any corporate enterprise. This has to do with fund acquisition and 

allocation, but the major of them is acquisition of fund that require careful evaluation before 

decision is taken. Firm chose between debt and equity financing is strategy in nature, chosen 

debt has both tax and non-tax. A non-tax implication suggest that overall debt obligation of 

company should be moderate in order to enable the chance of costly insolvency at minimum 

level (Huizinga et al 2016.). Similarly, debt finance has the privilege of reducing the free 

cash flow of a firm and help to discipline over spending managers. The disciplining 

properties of debt finance would clarify debt level of transnational companies and its 

subsidiary could keep to curb the descending effect of bankruptcy on the company. These 

situation give rise to an ideal overall capital structure transnational company would maintain 

for non-tax purpose. 

Countries tax system provided for interest to be deducted from tax base on debt 

finance instrument while return such as dividend accrue to equity instrument are regarded 

as non-tax deduction item. The unequal treatment of different finance sources available to 

investors and accompanying ultimate incentive, motivated the reliance on debt capital as a 

better finance source against equity. For transnational companies the incentive will 

guarantee their consciousness on surrounding opportunity in the use of debt instrument and 

internal debt to transfer profits from one tax region to another. Recently, research works 

have proof evidence of the differential effect of international taxation and transnational 

financial choice (Armstrong, et al 2012, Adesina, et al 2015 & Clausing, 2015). These 

researches proved that financial choice is dependable on the benefit of tax reduction, hence 

transnational company roll on the opportunity to float investment abroad. Moreover, 

transnational companies indulge in profit transfer using different avenue such as transfer 
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pricing, thin capitalization and hybrid mismatch arrangement to management tax rate 

differential amongst nations so as to reduce tax payment (Grubert, 2003; Mintz, 2004) . 

Apart from using thin capitalization strategy to reduce tax liability and transfer profit 

from country with high tax rate to country with low tax rate, transnational companies also 

make use of transfer pricing to transfer profit form one tax territory to another. Existing 

empirical evidence that centred on OECD have identified different avenue which corporate 

entity transfer income to include distortions of transfer prices, thin capitalization, and the 

setting of assets without substance (Clausing 2003; Huizinga, et al 2008). Though transfer 

pricing has been consider as one major instrument of earning shifting within the 

international tax system and as where often referred to as potent strategy of allocating profit. 

Otusanya (2013) have argued that when two companies carryon business under mutual 

possession, they do not project price for individual company rather ensuring that value is 

created for the overall interest of the transnational company. Companies often share the 

profit between affiliates companies in a manner that will reduce the amount paid as tax from 

high-tax jurisdiction, this will erode share of tax due to jurisdiction where those profits were 

never generated specifically low-tax jurisdiction (Lee, 2017). 

However, Eyitayo (2005) have pointed out some main elements considered by 

transnational Company before the establishment of branches in different parts of the world 

are; Location of Corporate head office: Multinational Company often consider its corporate 

head office very important in business structure because of the variation in tax rate existing 

between countries. For this reason, they will decide to situate its head office in a nation 

where the tax rate is grossly low. 

Location of subsidiaries: Multinational structure requires different affiliates from different 

territories with great consideration to the tax rate existing among this countries. It may 

choose to locate an affiliate in a state or country where it is not tax or is tax at a very 
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minimum rate like the Cayman Island, Bermuda or Switzerland. This is to enable them 

secure tax advantage that would help in the reduction of tax payment. 

The group structure: Another element very important is the composition of the group 

structure. Multinational company often isolate for company with high debt profile so that it 

will not crash with the existing debt outstanding. The reason for avoiding companies with 

high debt profile is to keep investor's confidence since trading with high debt could be 

interpreted by many as lacking adequate financial capacity. 

Trade agreement: Multinational companies also consider trade suitability between group 

companies such as transfer pricing which constitute a planned strategy to lessen tax burden 

by putting price on goods and services in a parent company in a manner that it would not 

show the existence of arm's length operation so as to reduce tax payment. 

Other considerations apart from the one listed above are, where would the company record 

its costs, market its product, location of assets, staff sourcing, fund acquisition, location of 

intellectual property etc. All these elements mentioned above have direct relationship on tax 

payment and are consider as major criteria for transnational companies investment policy 

formulation. 

2.3.2 Thin capitalization policy in developed countries. 

One of the tax avoidance practices across the globe is thin capitalization. Thin 

capitalization as tax avoidance strategy is often practiced by multinational companies due 

to it accruing benefit of tax payment minimization. The benefit obtained through tax savings 

enable company to increase their investment capacity when put together would also assist 

to increase shareholders wealth and corporate benefit of management. Several of such 

strategy are considered to be hostile, instead of being cautious. Thin capitalization laws are 

vital source of understanding difference in tax rates in the study of capital structure. Webber 

(20 I 0) asserted that many countries have enacted related tax regulations that avert tax payers 

and consultant from placing elegant tax business activities that serve no corporate purpose 
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other than minimizing tax commitment. As shown in table 2, they are relatively tax laws in 

developed countries where transnational company found a save heaven in floating their 

investment. For example, in Australia the tax rule on thin capitalization is 3: I and 4: I in 

Indonesia. In U .S.A corporate tax rate as at 2013 is 35 per cent, US government provided 

bench mark for debt-to-equity ratio of 1.5-1 figure as safe harbour in their thin capitalization 

rule. Therefore, if the debt-to-equity ratio is above 1.5- 1, the portion above 50 per cent is 

not tax deductible. Moreover, German tax law also restrict related party loan shift without 

exclusion to domestic and international owners of German firms. Rossi (2005) maintained 

that Italy tax law under the thin capitalization mechanism are so difficult and possibly risky 

for ill-advised tax payer due to its complexity which subjects resident corporation, joint 

stock companies, partnerships, sole proprietorships and permanent organisation into tax. 

Despite the tax restriction rules habitually practice in many part of the world, most 

developing countries such as Nigeria is creeping with the challenging of tax injustice 

resulting from avoidance machinery perpetuated by transnational companies which results 

to revenue shift to home country and deprived the government of the much needed revenue 

for growth, a benefit that stand to improve on the company's profit. 

Thin capitalization policy differs amongst countries with numerous main 

dimensions. First, thin capitalization is differ in meaning in terms of higher debt percentage 

from where interest is charged. The meanings of the higher value of debt is categorised into 

two key groups; restriction of total amount of debt or limitation of debt from related party 

transaction. Second, thin capitalization law also vary in the handling of extreme interest on 

debt above margin. Third, they is difference in the implementation of thin capitalization 

laws amongst nations. In most nations, the law allow treatment of interest expenses 

involuntary as disallowance so there is no biasness in the thin capitalization law. While in 

some countries they allow company to use some decision in the application but control the 

company level of indebtedness so as to ascertain whether interest deduction is restricted. 
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Transnational companies often use internal capital markets instrument to overwhelm the 

weaknesses connected with external credit markets, internal financial pol icies for the 

purpose of decreasing their overall tax burdens (Desai et al. , 2004). In a situation where 

transnational company is functional in tax jurisdiction where tax is high or low, it is expected 

that associate company located in high tax jurisdiction would have to obtain loan from 

affiliate in the low-tax jurisdiction to remain in the same margin of profit. Interest paid on 

debt instrument are generally consider as deductible expenses from the corporate tax base, 

hence the divergence in country tax law regarding tax rates decides the possible gain 

company would enjoy (Buettner & Wamser, 2005). 

To protect corporate tax bases, many countries have enacted and placed restriction 

on the use of debt equity in frim capital structure. For instance, thin capitalization law was 

enacted in Germany in 1994. After several amendment, the law was replaced and titled 

earning stripping rule in 2008. This Jaw limits subtraction of interest if a compnay's internal 

debt- to-equity ratio surpassed a definite margin. Buettner, et al (2012) buttressed that ifthe 

internal-debt to-equity ratio of a firm is more than the margin enshrined in the deductibility 

rule, only interest costs for the internal loan above the permitted margin would be treated as 

non-deductible expenses. Apart from Germany and USA other nations that are troubled with 

tax effect of debt-equity financing are Poland, Switzerland, Turkey, Denmark, Netherlands, 

UK, Mexico, France, Italy, Canada, Japan and New Zealand. These countries have 

developed regulations that require critical attention in the restriction of interest due to their 

economy size and population. Most specifically, Denmark, Netherlands, and New Zealand. 

Lund, et al (2008) opined that Denmark thin capitalization rule is harsh and complicated. 

Denmark used three approaches to limit interest deductions that consecutively diminish tax

deductibility interest expenses. The first restriction is on interest deductibi lity expense on 

related party debt. The second restriction is on the value placed on qualifying asset and the 
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third is the margin placed on net financing expense based on firm's earnings before interest 

and taxes. 

Van-Saparoea (2009) maintained that for Asian and American firms, specifically 

Netherland have a long history as preferred jurisdiction for investment opportunity. 

Netherlands on their own efforts to stability the rival objectives of improving tax revenue 

and promoting an eye-catching environment for investment growth have been faced with 

the challenges of earning transfer which resulted to the amendment of their tax law to l 0 

per cent. Numerous transnational companies have derived substantial tax benefits from 

Netherlands given their internal economic policy, these effort has contributed to declining 

tax burden across the globe. The present thin capitalization rule in Netherland became 

effective from 2004 and was structured to identify whether interest expenses are tax 

deductible or firm should allow equity figure of at least€! (Blouin et al 2014). 

Sporken (2008) maintains that the first choice for debt-to-equity ratio of the taxable 

entity may be 3: 1 at most. lf the debt-to-equity ratio is higher than the margin, the 

accompanying interest expense is not tax deductible. The second choice is to allow the 

global company's debt-to-equity ratio. Van-Saparoea (2009) maintained that if the taxpayer 

chose the group ratio, its surplus debt value held by the average debt-equity ratio should be 

used as ratio of the group. But if taxpayer operate in more than a group, the maximum debt

to-equity ratio relates. To avoid manipulation and preserve constant tax proceeds, the Dutch 

tax law also recognise a number of precise circumstances which make interest non tax 

deductible expenses. Sporken (2008) maintained that interest is deductible expense only if 

such expense is not considered as business expense. Conversely, the rules offer two 

exemptions to these restrictions. First is that the loans should be taking for the purpose of 

doing business, second the income should be assess into tax at l 0 per cent reasonable level 

(Van Saparoea. 2009). 
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Conversely, New Zealand developed a rules to restrict earnings transfer activities in 

1996. Smith and Dunmore (2003) maintained that the introduction of the rules was to 

complement the existing transfer pricing. They assumed that the absence of any formal 

earning stripping law will fortify the tax net and enable revenue authority to generate 

revenue and eliminate the opportunities for tax avoidance scheme while also encourage 

foreign investment. Thin capitalization rule in New Zealand's specifically apply to company 

that meet ownership test, tax payers residing in the country and non-resident tax payer with 

equity ownership of 50 per cent and above (Smith & Dunmore, 2003). 

2.3.3 Thin capitalization policy in Africa. 

The principal duty of revenue authority is the generation of revenue for government 

and ensure that those revenue remitted to the government appropriate authority. In most 

countries of the World, Africa in particular, a greater percentage of their revenue is derived 

from tax. This is one of the several reasons why policies are enacted to encourage trade and 

growth of businesses. Given tax rate differential and flexibility of tax system in Africa 

continent, Nigeria in particular. They seems to be unilateral rule restricting capital 

composition of companies operating in Africa region by Africa countries. This restriction 

has open many companies eyes to navigating a better avenue that would enable improve 

profit maximization through payment of low tax. Therefore to achieve entrepreneurial goal, 

companies are bound to maximise higher profit through the use of any legitimate source of 

capital to float investment with the objective of reducing tax return. 

The major effect of thin capitalization on a company's financial statements is the 

cost of debt which company have to pay to the debt holder. The cost of debt is interest which 

tax laws recognise as allowable expenses in the computation of tax liability is often 

subtracted from the adjusted profit before tax is deducted (Wen-Sheng, et al, 2014). The 

interest paid on debt instrument is regarded as finance costs and is a tax deductible expense 
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which often enable reduction of corporate income tax payable. Therefore, for a company, 

debt incurred has no income tax burden and would facilitate profit maximization for resident 

company while further enable profit shifting from one tax jurisdiction to another. Thin 

capitalization rules were introduced in most Africa countries to empower government in the 

restriction of possible revenue leakage with respect of taxation, a situation where investors 

roll on the ambiguity of the tax system to remit minimum tax. This practice is often referred 

to as tax avoidance scheme perpetuated by corporate entity due to it legitimate before the 

law. Most countries in Africa have enacted laws to deal with the issue debt-equity capital 

composition by placing a ceiling on debt/equity ratio while some depends on their country's 

transfer pricing laws to regulate debt/equity mix. From a policy point of view, inability 

facing tax laws of countries to block unnecessary interest payments to related enterprises 

and affiliate give transnational companies high tax advantage over domestic trade's 

activities. 



Country 

Kenya 

South Africa 

Ghana 

Egypt 

Tanzania 

Nigeria 

TABLE 5 

List of African countries with thin capitalization laws 

Safe heaven debt-to-equity 

ratio 

3: 1 

3:1 

3:1 

4: 1 

7:3 

3:1 

Debt in Colum refers to 

Total debt 

Related party debt 

Total debt 

Related party debt 

Related party debt 

Related party debt 

Republic of Cameroun 2:1 Related party debt 

Source: researcher compilation from various countries finance Act. 2021 
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Table 4 show list of Africa countries with thin capitalization rule. This table shows 

safe heaven debt to equity proportion explaining the percentage of debt to equity a company 

can accommodate in its capital composition as allowed by the various countries tax 

legislation. In this, excess of permissible ratio will be subject to full tax using appropriate 

tax rate existing in the country. However, debt in Colum refers to debt arrangement in 

company transaction, it could be ratio of total debt incurred by the company or ratio of 

related party debt. In Nigeria, section A (15) of the Finance Act of 2020 introduces a new 

tax legislation which comprises of provisions disallowing ' high interest' (more than 30 per 

cent i.e 3: I of EBITDA of the Nigerian company) payment on a foreign loan with a related 

party (other than those in banking or insurance industry). The law provide that such interest 

expense should not be carried forward for a period more than 5 years from the year the 

excess interest was first acquired. This is to say that, if a country' s thin capitalization rule 

recognises only a ratio of related party debt, any debt incurred by the company must come 

from related party transactions, otherwise the debt component will be subject to the 

applicable tax rate. Some countries as seen on the table allow total debt as reported in 

company's statement of financial position. This gives transnational companies prominence 

to use debt capital over equity in their financing structure as to enable the reduction of tax 

payment and maximization of shareholder's wealth. 

2.3.4 Transnational tax policy in tax heaven countries. 

Corporate organization across the globe have mounted intensive machinery to lessen 

the weight associated to tax payment so as to enable increase in stakeholder's returns. For 

this purpose, they develop a practice of locating a saver environment where their investment 

can be secured without unnecessary disturbance from both internal and external business 

variables such interest rate, political uncertainty, strike and protest, violence, war and other 

social cultural indicators. Though, it quite difficult in this 21st century to have well secured 
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environment where business would strive without seemingly interruption but government 

of different nations have cultivated vigour to ensure that economic activities are not 

interrupted in spite severe challenges. The reason is that when economic activities are 

interruption as a result of environmental and social issue that government would have 

control, businesses would likewise be affected which could result to depletion of profit and 

loss of revenue on the part of government. 

f n recent time, many nations of the world with better regulation and affluent such 

as Switzerland, Luxembourg, Ireland and Netherlands have used their domestic tax policy 

to capture several global companies and market economy. This is so because, companies 

operating in these countries do not pay tax or pay taxes at low rate, hence, most transnational 

companies prefer to invest in such environment. Tax haven is a region or country where 

certain taxes are charged at a very low rate or no tax at all. This attract corporate entity to 

establish subsidiary for the purpose of reducing overall tax burden associated with investing 

in high tax countries. It became more paramount that corporate entity have chosen to be 

very efficient in their practices gear towards reducing tax expenses and strategies on a better 

environment to invest. In attempt to achieve business efficiency and minimise payment of 

taxes, companies that are involve in tax planning strategy with the purpose of increasing 

corporate value and expansion through savings. Today, tax planning activities of these 

manner are encouraged provided they do not harm the system or not being engage 

vigorously for the detriment of the host country. Chen, et al (2014) establish that tax 

avoidance is adversely related with firm value, but increases firm value when the firm is 

among the most transparent. In doing this, companies often locate a state or region where 

certain taxes are charged at little rate or not at all. Investment in such countries are floated 

through personal or corporate residency where wealthy individuals and companies operating 

in jurisdiction with higher tax rate sought to relocate themselves to low tax jurisdiction since 

in most countries of the world residency is the primary basis of taxation. In most cases, 
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through holding asset in a region in high tax region and changing the ownership of the assets 

into an entity where they is no tax or low tax so as to maximise the benefit in that region. 

Johansson, et al (2016) sees tax reduction strategy as separation between profits and 

economic activity from which the profit is generated. It involve a circumstances where the 

effective tax rate of transnational company is hollowly reduced compared to that ofrelated 

local companies as a result of manipulation of tax systems concerning ambiguities in tax 

systems. Kawor and Kportorgbi (2014) admitted that tax reduction strategy has a positive 

relationship with accounting profit. 

2.3.5 Thin capitalization and company performance. 

Organization performance is measure in many form such as profit measure, growth 

in term of expansion, effectiveness in services delivery etc. Echekoba & Ananwude (2016) 

suggested that performance is the blue print of the financial affairs of an entity which reveal 

how firm prospered. Company's return on investment basically show the solvency and 

performance of a business concern. They emphasize how company can effectively manage 

their profitability and how the company performs at generating revenue from the 

investment. Return on capital employed (ROCE) and return on assets (ROA) are more often 

used among other performance indicators, because they access the competency of company 

to generate profit from its capital employed and also give manager, stakeholders and 

forecaster insight on how efficient organisation could be in the utilization of available asset 

to produce incomes. There is no how performance improvement will be conceivable without 

assessing the outcome. Therefore, organizational performance enhancement needs 

evaluation to detect the position under which the use of organizational capitals have bearing 

on corporate performance (Gadenne & Sharma, 2002). According to Modigliani & Miller 

(1958) "firm's value is unaffected by the way that it is financed be it debt or equity". But as 
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soon as the hypothesis of the absence of taxes is realised, company' s value is said therefore 

to be detennine by the utilization of it asset on capital employed. Apparently, company 

financial policy can affect it performance and should be consider more significant taken 

both the tax shield and the financial distress cost into account. Jensen and Meckling (1976), 

opines that increase in leverage teaches self-control in managers as they will be careful of 

exposing the firm to insolvency. Akhtar, et al (2012) examined the relationship between 

financial leverage and financial performance of fuel and energy sector in Pakistan. The study 

established existence of optimistic connection among leverage and the financial 

performance. In his study, Ojo (2012) maintained that financial leverage result to changes 

in the returns of shareholders, thus, adds financial risk. Alcok, et al (2013) investigated 

firm 's performance by evaluating the importance of financial leverage of private equity 

funds. The study showed that moneys over all are incapable to provide substantial 

performance on the foundation of management expertise that is unconnected to the 

disclosure of the disparity in the fundamental market. Enekwe, et al (2014) examine the 

effect of financial leverage on financial performance of pharmaceutical companies in 

Nigeria. The result shows that interest coverage ratio is confidently associated with 

recurrence on asset while debt ratio and debt-equity ratio is adversely associated with 

recurrence on asset. Amstrong, et al (2012) buttressed that tax savings improves the 

financial performance of corporate entity because they enable further investment into 

profitable ventures; while Kawor and Kportorgbi (2014) maintained that tax savings does 

not reflect firm growth but it could reduce tax payment. 

Several studies were carried out in Nigeria, these studies shows consistent results on 

firm performance and firm ' s capital choice. For instance in the study of Simon-Oke and 

Afolabi (2011 ), using panel data regression model to investigate five quoted firms from the 

static trade-off and agency cost theory point of view. The study found existence of negative 

relationship amongst company's performance and debt financing. Semiu and Collins 
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(2011 ), employed descriptive statistics and Chi-square analysis to investigate firm capital 

structure and firms value using sample size of 150 respondents and 90 firms. The study 

found optimistic substantial association occurs between a company's choice of capital 

structure and its market value. 

2.3.6 Transnational company tax evasion and avoidance. 

Tax avoidance could be describe as a circumstance where tax payer organises his 

financial activities in a manner that would reduce income tax payment to a minimum level. 

For instance, value added tax can be avoided by refusing to buy the goods and/or taking the 

services on which value added tax is charged. Apart from not buying the goods or services, 

tax avoidance mechanism are perpetrated after a serious assessment of the tax legislations. 

Difficult tax avoidance activities often provide protection for managers to take advantage 

of themselves devoid of governance controls (Yee, et al 2018). The tax authority and 

countries government generate reasonable revenue from taxes and they are often use to 

provide citizens with social infrastructures. Hence, taxpayer would often devises mean to 

exploit ambiguities in the tax laws so as enable them pay minimise tax. To a reasonable 

level, tax avoidance is permissible once it is carried out within the confines of the tax laws. 

While there are several cases of defilements in the tax law, the vision less description of tax 

evasion as unlawful and tax avoidance as lawful by lawyers and economists has been 

branded as a hasty deduction because the legitimacy of any tax behavior could not be 

determined effortlessly (Weisbach, 2003). 

However, tax reduces profit and performance of corporate company and individual 

who engage in trade and economic transaction, this give rise to company's management and 

individuals to plan their financial activity in other to pay lesser tax. Tax avoidance has no 

universal definition in accounting literature but many scholars and authors have attempted 

to examine it differently. Mochamad and Obsatar (2019) see tax avoidance as a range of tax 
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planning schemes, including activities that are flawlessly pennissible. Many researchers and 

authors are of the view that corporate tax evasion activities are most time wrongly define 

(Desai & Dhannapala, 2009). This may be connected with the fact tax avoidance is seen as 

a legal practice that when perpetuated by company will not amount to an offence. Hanlon 

and Heitzman (2010), explain that tax avoidance reduces unambiguous taxes per dollar of 

earnings before tax. Dewi and Jati (20 14) says that the issue of tax avoidance and technique 

to employ is wholly company management decision. Desai and Dharmapala (2009) holds 

that tax avoidance increases after tax profit of transnational company, and it is carried out 

through transfer pricing mode such as royalty payments and improper purchase of raw 

materials and sales for the purpose of transferring taxable profits from one country to other 

countries. 

Taxes denote substantial costs to a business and subsequent declines in its profit 

margin. The infonnation concerning corporate tax fierceness is not new given that they exist 

both in developed and developing economies. Frank, et al (2009), Richardson and Lanis 

(2012) contend that tax evasion is the descending exploitation of taxable income via tax 

planning which may be consider as dishonest activities. Chen, et al (20 I 0) view it more 

clearly, that tax planning scheme is legal provided they are conducted under the pennission 

of the tax law. Dalu, et al (2012) maintained that tax avoidance distort investment 

opportunity resulting to individual and companies to underestimate it growth and 

perfonnance as whereas given low attention to the worth of it asset over a certain time frame. 

Tax evasion could as far as possible reduce transnational morale, ethics and initiative of 

maximizing profit as they will focus more basically on the loopholes in the tax laws instead 

of providing other measures advertising, rebranding etc to enhance profit. Transnational 

companies repeatedly use affiliate to avoid payment of income taxes, and there are capture 

by effective tax rate. This transferring of accounting returns from a high tax authority to a 

low tax authority minimize transnational company's global effective tax rate (ETR). The 
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global ETR is minimized since the denominator has been the same, while the numerator is 

lesser than estimated. Generally, firms that evade income taxes through reduction of taxable 

income while retaining their financial accounting income will have lesser ETRs as measure 

of effective tax planning . 

2.4 Thin capitalization and tax burden of transnational company. 

Thin capitalization practice enable companies to arrange their capital by aggregating 

more debt against equity (Martin, 2012). Debt instrument has greater percentage of interest, 

so, the greater the amount of debt, the greater interest the company would remit, and the 

lesser taxable income. Besides, thin capitalization scheme might also assist transnational 

companies to fund its subsidiary through intercompany credit faci lities. The subsidiary 

company may be situated in a country where the tax rate is lower and could decide to give 

loans to its affi liate situated in another country where its tax rate is high. In this manner, the 

affiliate tax liabi lity can lower because interest paid on borrow fund represent an 

expenditure which allowable deduction in the computation of tax liabilities. 

In recent time, many countries across the world have try to respond to the negative 

consequences of thin capitalization scheme by developing a policy often referred to as thin 

capitalization law. This rule restrict payment of interest expense beyond a certain debt 

margin. Many developed nations have existing rule while most developing nations are still 

faced with the problem of thin capitalization rule. Besides effort made by developing 

countries to issue thin capitalization rule, government also have a greater responsibility to 

raise investment by making available financial resources for local investors and inviting 

foreign companies to invest so as to improve country's economic development. When that 

is done, government tax net will increase and have more revenue for the servicing of the 

economy. Though, taxation serve as the most essential revenue source of government, it 

contribution is quite larger compare to other sources. Moreover, to enable government 
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finance public infrastructures, it need to increase tax revenue. The enactment of thin 

capitalization law by countries is projected toward improving government income base, by 

reducing possible tax avoidance scheme of all forms especially that which has to do with 

interest deductible debt instrument. Overesch and Wamser (2008) posited that tax benefit 

ascending from debt instrument is observed not only on the local perspective, but also on 

the foreign countries, where tax payer are residents of more than one tax authorities. 

In general sense, there is no evil in arranging financial activities for the purpose of 

gaining tax advantage if carried out within the permission of the relevant tax law. Hoffman's 

(1961) tax planning model affirmed this assertion. He posited that it is quite impressive for 

companies to comprehend the enabling tax legislation and use same in a way that guarantees 

tax minimisation. Scholes, et al (1992) maintain that a prosperous firm is one which 

correctly adjusted its operation to the available tax system. Tax planning policy highlights 

the need for corporate organization to engage and achieve corporate objectives of profit 

maximization through application of tax legislation that enable reduction of tax burden. 

2.4.1 Bank Loan and tax burden of transnational companies. 

Bank credits enable efficient and effective performance of the manufacturing sector 

of any economy, hence Government across the globe has made laws and policies that aim 

at achieving economic growth. A bank loan is just like a credit given to individual or 

corporate entity for a particular period of time with a fixed interest on repayment. Payment 

of bank loan may be paid on instalment basis or in full depending on the loan arrangement. 

Management of company need to ensure that the loan is repaid with the principal at the 

appropriate time to avoid confiscation of collateral and declaration as non-performing loan. 

Caprio and Klingebiel ( 1999) described non-performing loan as that which does not produce 

income over a specific period not less than three months. Ajayi (2000) maintained that bank 

loan is a credit which serve as an assurance by one person or group of person to pay another 
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for money lent or goods and services acquired. Bank credits to the manufacturing are mostly 

referred to as business loan or advances. Business loan provides financial assistance for 

either small businesses that are in dare need of capital or large ones that need additional 

funding for expansions (Sanusi, 2010) . 

Bank loan is consider to be a very lucrative credit advance of bank and importance 

source of capital for corporate institution because most business operate on credit. This 

credit need to be properly managed and company also need to ensure that they do not take 

excessive loan that will be above their capacity on repayment. When company take too 

much loan, it will be challenging for company to trade effortlessly and could exposed them 

to bankruptcy and insolvency. It worthwhile to note that manufacturing and other sectors 

exert a decisive responsibility in the improvement of modem economy because, they are 

involved in the manufacture of goods and services via collective deployment of raw 

materials and other production factors. They need loan and support from banking system to 

enable the facilitation of economy activities for the benefit of consumers. One common 

feature of loan is that it has an agreed term of repayment of principal and interest. When 

bank grant credit facilities to individual and corporate institutions, the credit and subsisting 

interest consist a cash flow from the organization and could reduce profit after tax 

consideration. From tax authority perspective, the amount paid as interest is tax allowable 

expenses which relief company from the burden of taxation. 

2.4.2 Lease and tax burden of transnational companies. 

A lease consist an agreement in which a party possessing an asset (lessor) handovers 

the right to use the asset to the user (lessee) over a specific agreed term for financial 

consideration (rentals) with or without a further payment. International Financial Reporting 

Standard (lFRS 16) defined lease as an agreement whereby the owner of the asset (lessor) 

transfers to another (the lessee) with the expectation that they will be payment or series of 

payments in regard to the right to use an asset for an fixed period of time. In lease 



54 

arrangement, the use of an asset is obtained through a number of predetermined payments 

over a period of time. Leasing has been agreed as one of the foundations of contemporary 

source of finance and area of critical decision for company worldwide (Salam, 2013). 

Kampumure (2009) maintained that leasing is one of the remarkable arrangement of 

financing because it is flexible. Gallardo ( 1997) posited that leasing is concentrated on the 

ability of lessee to make more cash from the business activities as to make repayment quite 

convenient since legal ownership of the asset is retained by the lessor. Leasing enhances 

financial performance of a company by inducing the cost of capital as the free cash can be 

capitalised in project that can generating cash and enable effectiveness in application of the 

assets (Tarus, 1997). Ezzell and Vora (2001) found that leasing decreases external costs of 

finance as a result of information irregularity. Brick William and Marti (1987) contended 

that, primary motive of engaging in leasing is the variance tax effect company and individual 

would stand to benefit from holding the assets. In this context, a company with relatively 

profit margin may not be able to earn the complete benefit of quicker devaluation in the use 

of the asset, but a company or individual with high income tax may be able to realize such. 

In this event, the former may have the capacity to grape reasonable percentage of the 

complete tax benefits by leasing of asset as against purchasing such asset. Competitor 

amongst lessor may trigger tax benefit to be passed on the lessee in a manner that will result 

to low lease payment. 

2.4.3 Debenture and tax burden of transnational companies. 

Debentures serve as a long term form of finance to a company and it is cheap to 

obtain. It is suitable to companies which have regular earnings to service the debt and for 

those who fixed asset proportion is high which provide cushion to security and serve as 

motivator to investors during depressed market conditions. Debentures as a source of long 

term debt enable company to grow faster because it is less cost-effective compare to other 

forms oflending. Debentures holders are entitle to a fixed rate of interest and it is paid before 
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consideration is given to equity holders during event of liquidation. The interest paid to 

debenture holders is tax deductible during computation of corporate tax liabilities, this fixed 

interest payment to the individual or corporate entity may leave a larger percentage of 

earnings available for equity holders (Kaufman, 1948). The use of debentures by corporate 

entity should ensure pecking order for the repayment of capital to the creditor. Pecking 

order, as contended by Myers (I 984 ), is one of the method of avoiding transfer of wealth to 

outsiders and adverse effect in issuing equity capital. However, company financing its 

operations with debenture loans have the privilege of benefiting from tax savings arising 

from the interest payment which enable reduction of tax burden during computation of tax 

liability. 

2.4.4 Corporate bonds and tax burden of transnational companies. 

Market participant and patronage of corporate bond has improve in recent time and 

have become bigger in term of coverage over the last period. It has nearly tripled in size 

since 2000 and has inflated as a percentage sum of global company funding in recent time 

(Nzau, etal 2019). Corporate bond market is seen as a vibrant item in economic progression, 

stability of money in circulation and economic recovery. The market provide a basic capital 

funding that flow to corporations which enhances corporate expansion, modernise, and 

afford employment, products and services for the people (Kapchanga, et al 2018). Onyuma 

(2017) see corporate Bonds as long-term debt instruments issued by the private sector due 

for one year and above. A bond is regarded as a corporate debt instrument, which is subject 

to negotiated and is a common source of funding in capital market. Corporate bonds are 

hard to trade and the probable transaction cost is higher compare to the primary 

unpredictability of the asset class (Harris, 2015). The bond could be those that bear interest 
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or corporate safety that necessitates the issuer of bond to pay the bondholder an identified 

sum of money in a common way, habitually at specific time frame, and to repay the prime 

amount of the loan at maturity. In the face of insolvency, bondholder has a right to receive 

interest before equity owners, but has no corporate ownership privileges, as shareholders 

do. An interest is paid to a bondholder on annual bases depending on the arrangement 

between the bond issuer and bondholder upon the presentation of the bond titles. A secured 

bond is supported by warranty which may be purchase by the bond owners to satisfy claim 

that bond issuer fails to pay interest and the amount borrowed as they fall due. This Interest 

paid to bondholder by the bond issuer constitute tax deductible expenses during the 

computation of tax liabilities, and provide succour to company by reducing tax burden that 

would have eaten up profit in each year. 

2.5 Review of empirical literature. 

The concept of thin capitalization has stock a strong contention amongst scholars in 

recent time due largely to its influence on income shifting and tax repatriation strategy 

employed by Multinational Corporation. Waluyo and Caturida (2018) conducted a study on 

factors affecting tax avoidance via thin capitalization, with objectives of examining how 

multi-nationality hinders tax avoidance via the policy of thin capitalisation, the use of tax 

havens to stimulate tax avoidance and whether Institutional ownership effects tax avoidance. 

The study obtained data from 122 transnational companies using their reports and accounts, 

the companies were those quoted on the fndonesian Stock Exchange. The study employed 

purposive sampling techniques for sample determination and data was analysis using path 

analysis. The results shows that multi-nationality and the use of a tax haven exerted 

optimistic effect on thin capitalisation, while institutional ownership exerted adverse effect 

on thin capitalisation. The study recommended that governments should make necessary 
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effort to understand tax evasion scheme and improve on tax evasion prevention rules base 

on the circumstance. 

Agus and Etty (2019) examined effect of intra group transaction, thin capitalization 

and executive characteristic on tax avoidation with multinationality as a moderator. The 

objective of the study was to investigate the issues surrounding tax avoidance in business 

and corporate groups in Indonesia, specifically those in property industry. Variables used in 

the study was company size, profitability, incorporeal property and debts capital was used 

as control indicator. The research sample was drawn from companies in property sector and 

the real-estate sub-sector and data obtained from the Indonesia stock exchange covering five 

years period using purposive sampling technique. The study employ panel regression 

method and ordinary Least Square method for data analysis and the results indicated that 

variables of intercompany economic activities and executive characteristics exerted 

optimistic and substantial influence on tax avoidance, while thin capitalization exerted no 

non significance influence on tax prevention. The study recommended that directorate 

general should innovate a tax compliance techniques so as to improve taxpayer compliance 

in both individuals and companies. 

Darmansyah and Bambang (2018) did a work on analysis of transfer pricing, thin 

capitalization and tax heaven utilization against tax avoidance, with objectives of examining 

whether the application of transfer pricing has an influence on tax evasion, whether thin 

capitalization has an effect on tax evasion, whether tax haven operation has an effect on tax 

evasion and whether the transfer pricing influences tax avoidance. The result was moderated 

by corporate social responsibility. The study employed purposive sampling method and data 

was obtained from 63 manufacturing companies listed on the stock exchange during the 

period of three years period. Panel regression and descriptive statistics was used for the 

analysis of data collected and the result revealed a substantial effect between transfer pricing 

and tax avoidance, while thin capitalization and tax haven operation showed no substantial 
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influence on tax avoidance. It was recommended that government should provide a stiff 

policy to regulate incidence of transfer pricing amongst inter group. 

Huizinga, et al (2008), carried out a study on capital structure and international debt 

shifting, with the objectives of examining how transnational company financial arrangement 

and international tax system impact debt/equity ratio in Europe, and whether the studied 

firms are parents or a subsidiaries of a multinational or a domestic firms, and offer 

information on tax structures of all the location where the transnational carried out its 

activities. Data set for the study was obtained from the Amadeus database, the data consisted 

of ten ( 10) years data for both holding company and subsidiaries, and parent year 

observation of about 38,736 subsidiary were used for the study. It was found that company 

debt strategy do not only reveals changes in domestic company tax rates but also 

modifications in international tax systems affect debt shifting. The study recommended that 

government should upsurge domestic tax rate and strengthen policy on fund repartition as 

measure of improving revenue base. 

Blouin, et al (2014). Conducted a study on thin capitalization rules and multinational 

firm capital structure. The objectives of the study was to investigate the impact of thin 

capitalization law on the capital formation of the overseas associate of US transnationals. 

The sample size of the study consisted of 56,596 affiliates and data obtained from five 

benchmark years observations. Descriptive statistics and correlations were employed for the 

investigation and the result showed that thin capitalization rule affect firm's value and 

reduce aggregate interest expenses within the multinational. Furthermore, the study found 

that thin capitalization rules exercised a significant effect on the capital composition of 

transnational companies. It was recommended that revenue authority should improve 

enforcement of thin capitalization rule to enable revenue multiplication. 

Heckemeyer and Overesch (2017) studied multinational profit response to tax 

differentials: effect size and shifting channels. The objective of the study was to examine 
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profit-shifting behavior of transnational company, the study used sample of27 MNEs' profit 

response to international tax rate differentials, data were collected form the sampled firms 

and was analysis using meta-regression analysis. The result showed that a device for 

unnoticed heterogeneity in profit transfer prospects across companies is connected with 

considerably minor tax effects on stated profit. The study recommended that national 

governments and tax administrations should design an approach to reduce anti-avoidance 

tax scheme. 

Johannesen, et al (2020). Investigated whether under developed countries are exposed 

to transnational tax avoidance. The objectives of the study was to ascertain whether tax 

avoidance by transnational companies is more predominant in under developed countries. 

Data were drawn from 210,000 corporations in 142 countries. Data obtained from the 

studied multinational corporation were analysis using regression method and percentages 

method. The result of the study indicated that the feeling of informed profits to transferring 

motivations is adversely associated to the rate of economic and institutional development. 

The study recommended that developing countries should make reasonable step on 

legislative advances to reduce larger exposure to profit shifting. 

Yoo and Lee (2019). National culture and tax avoidance of Multinational 

Corporations. The study objective was to ascertain the purpose of national culture in tax 

avoidance by transnational companies. Four cultural dimension was used to measure 

differences in countries cultural practices; they includes vagueness avoidance, individuality, 

masculinity, and power distance. The sample comprises of 36,235 observations located in 

31 nations covering the period between 2008 to 2015. This study uses data obtained from 

Bureau van Dijk's Orbis database, and regression and were analysis using descriptive 

statistics, regression and correlation analysis statistics. Findings shows that the cultural 

characteristics of subsidiary nations are vital factors of tax avoidance by transnational 

companies. The study recommended that policymakers in each nation shou ld take into 
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consideration the cultural characteristics of their nations when drafting and forecasting the 

anti-avoidance laws. Policy makers should also introduce guidelines limiting cultural 

characteristics of companies that are associated to tax avoidance. 

Clausing (2009). Multinational firm tax avoidance and tax policy. The study objective 

was to consider the challenges of tax policy of both real and financial forms of international 

tax avoidance, focusing on U.S. transnational companies over the period 1982-2004. Data 

was obtained from Bureau of Economic Analysis reports in U.S. The data were analysis 

using descriptive statistics and regression method. The results indicates that US tax rates 

have been relatively constant that led to loss of revenue and increase income shifting 

incentives of US tax base. The study recommended that government should construct a 

formula to minimize the distortion in tax rate and disincentives associated with US 

residence. 

Boateng and Vitenu-Sackey (2019) carried out a study of Corporate Governance 

Variables Influencing Thin Capitalization in Ghana. The objective of the study were to; 

evaluate the effect of corporate governance on thin capitalization in Ghana, identify 

corporate governance variables and determine the extent at which corporate governance 

hinder thin capitalization. A sampled comprises of 42 registered firms quoted on the Ghana 

stock exchange was used for the study. Data was obtained from annual reports and accounts 

of the study firms, the data was analysed via correlation matrix, least square while co

integration tests was conducted on the data set. It was revealed in the study that corporate 

governance exerted a substantial influence on thin capitalization thus the engagement of 

external auditors ought to have account for accurate activity of companies and directors 

disclosure. The study recommended that good corporate governance policies should be 

develop among all corporate bodies. 

Buettner, et al (2012). The impact of thin-capitalization rules on the capital structure of 

multinational firms. The objectives of the study was to analyses the efficiency ofrestrictions 
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on the amount of tax deductibility of interest expenses for transnational companies. The 

study sample size estimation consist of 41 European countries from 42,950 observations. 

The study used panel regression technique for the analysis of data obtained and it was 

revealed that thin capitalization rules efficiently decrease the benefit accompanying the use 

of intercompany loans for tax planning but increasing benefit arising from the use of external 

debt. It was recommended that revenue authority should strengthen the enforcement of thin 

capitalization policy to enable revenue multiplication 

Using data set of German multinational firms, Fuest, et al (2011) conducted a study on 

international profit shifting and multinational finns in developing economies. The purpose 

of the study was to examine whether intra-group loans of associate company operating in 

tax heaven region respond more considerately to taxation in emerging economy than those 

in advanced economy. Sample size of the study consists of 27,750 associate companies 

residing in 22 developing countries. The study used panel regression technique and 

descriptive statistics for the analysis, the result indicated that associates of transnational 

companies situated in countries with low tax rate provides loan to associates situated in high 

tax countries. The study further revealed that minimal changes occasioned by effect of a tax 

rate in emerging economy is double as high as in advanced economy. The study 

recommended stiff policy to reduce tax ceiling on inter party loan arrangement of 

companies. 

Wen-Sheng, et al (2014) carried out a study on the Impact of Anti-Thin 

Capitalization Rules on Capital Structure in Taiwan. The objective of the study was to 

investigate whether anti-thin capitalization law on company capital arrangement after the 

promulgation of the anti-thin capitalization laws in Taiwan. A sample of 23 registered 

companies was used for the study, and panel regression method was used for the analysis. 

The empirical results indicated that company's overall debt-to-equity ratios reduced 

considerably after thin capitalization laws was enactment while provisions restricting capital 
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dwindling was found to be effective. The study recommended the enactment anti-thin 

capitalization rules for non-debt tax shields, research and development as to drive 

investment growth opportunities. 

Pratama (2017) conducted a study on does corporate governance reduce thin 

capitalization practice? the case of Indonesian multinational companies. The objectives of 

the investigation was to examine corporate governance-related variables in driving the 

practice of thin capitalization. Board of commissioner's size and proportion of independent 

commissioners was employed as representative for corporate governance. The study used 

31 finns and 93 observations for the period three years. For the data analysis, multiple linear 

regression was employed and the result indicated that the board size of commissioners 

adversely influence thin capitalization activity. The study recommended that regulatory 

institution and corporate entity should evaluate and support the monitoring instrument of 

corporate governance put in place by management structure. 

Ebaid (2009) examine the impact of capital structure choice on finn perfonnance: 

empirical evidence from Egypt. The study specific objectives was to examine the effect of 

company financial arrangement on company's perfonnance in Egypt. The sample of the 

study comprises of 26 non-financial quoted companies in Egypt, where data were acquired 

from the firm ' s financial statement for the period of nine (9) years. The study observed a 

fragile connection between finn's performance and debt structure of Egyptian firms. It was 

further revealed that the link amongst the substitutes of the debt capital on the return on 

equity is substantial. Whereas aggregate debt to assets and the short term debt has adverse 

and substantial influence on the firm ' s return on asset. 

In Malaysia, Ong and Teh (2011) examined capital structure and firms performance 

of construction companies. The study specific objectives were to; evaluate the nature of 

connection concerning capital structure and corporate performance of companies in building 
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segment pre and post crisis (2005-2008), classify the interdependence concerning capital 

structure and corporate performance of companies in construction segment before and 

during crisis (2005-2008) and investigate the stability of the companies' capital composition 

in the building segments pre and post the crisis (2005-2008). The study used long term debt 

to capital, debt to asset, debt to equity market value, debt to common equity, long term debt 

to common equity to represent capital structure whereas company performance was measure 

in the study using returns on capital, return on equity. The study used 49 construction 

companies and they were separated into big, medium and small sizes according to their 

capital base. The study obtained four (4) years data from the annual reports and accounts of 

the companies, and ordinary regression technique was used for the analysis. The result 

indicated the existence of a subsisting association between capital composition and 

company corporate performance. Basically, the study shows that long-term to common 

equity exerted straight influence on corporate performance of intermediate enterprises but 

other capital structure variables exerted no effect on performance. The study recommended 

that future policies on capital structure compositions should be made with precaution. 

Lawal, et al (2014) study effect of capital structure on firm 's performance using 

manufacturing companies in Nigeria as case study. The objectives of the study was to; 

evaluate the relationship existing amongst total debt and returns on assets and investment, 

investigate the relationship concerning the use of debt and equity and returns on assets and 

appraise company capital composition and performance in Nigeria. The study sample 

comprised often (10) listed companies on the Nigerian Stock Exchange. Ten (10) years data 

obtained fro!Tl financial statement of the companies was used for the study, descriptive and 

regression methods was used for the analysis and the result found that overall debt and debt 

-to-equity percentage has adverse correlation to firm performance. The study recommended 

the use of debt other than equity in financing business activities, in as much that debt capital 

improved company performance. 
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Bambang, et al (2012) examined the company policy, firm performance and firm 

value in lndonesia. The objective of the study was ascertain whether company financing 

policy influence firm value. Company policy is proxied by debt ratio, bond and stock while 

performance was presented by return on asset. Sample of the study include all 

manufacturing companies quoted on the Indonesia Stock Exchange. Purposive sampling 

method was employed and two (2) years data was gotten from annual financial report of the 

firms. The technique of analysis used in the study was regression method and the result 

indicated that the mixture of debt and equity has a substantial adverse influence on 

performance, and exerted a substantial optimistic influence on firm value. The study 

recommended that management should carry out a policy that would exploit the use of debt 

instrument in capital outlay to enable increase in company value. 

Wamser (2008) investigated impact of thin-capitalization rules on external debt 

usage: a Propensity Score Matching Approach. Specific objectives of the study was to; 

carefully ascertains how transnational companies restriction response rate on interest 

reductions acquired for internal borrowing affect transnational behaviour. The study used 

3309 observation drawn from companies operating in 21 European countries as sample size. 

Ex-po facto research was employed, and the study used both descriptive statistics and 

ordinary regression model for analysis of data gathered from annual financial reports of the 

companies. The outcome indicated that restriction on internal debt are related with increases 

in external debt, showing a replacement connection amongst companies. This imply that 

companies, to certain category, are able to substitute external for internal debt. The study 

recommended that policy maker should carefully scrutinise thin capitalization policy so as 

to secure corporate tax revenue. 

In a similar, Chandrasekharan (2012) examines determinates of capital structure in 

the Nigerian listed firms. The study used firms' tangibility, size, growth, profitability and 

age on the leverage as variables for the study. The study sample consist of 87 firms listed 
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on the Nigerian stock exchange covering the period often (10) years. The sample selection 

process used in the study was convenience sampling technique. The study used panel 

regression method for the data analysis. It was found that company size, growth and age are 

substantial with the debt ratio of the company, while, profitability and tangibility are not. 

The study recommended for company to embark on debt financing policy, food, beverages 

and tobacco firms, must organize and correctly extent variables like size, age, growth, 

lucrativeness and tangibility of the company. 

Prepeh, et al (20 16) investigated effect of debt policy on firm's performance: 

empirical evidence from quoted manufacturing companies on the Ghana stock exchange. 

The objectives was to assess the influence of debt policy on firms' performance. The study 

data was obtained from five (5) manufacturing firm quoted on the Ghana Stock Exchange 

(GSE). Panel regression technique was employed to ascertain the significant relationship 

amongst the debt ratios and the performance indicators. Findings from the study indicated 

that quoted manufacturing companies in Ghana employed the mixture of debt and equity 

capital in its composition but the proportion of debt capital was higher than that of equity 

capital. It was recommended that manufacturing companies should increase the equity 

component of their capital mix so as to exploit the advantages surrounding the use of 

leverage. 

Dube (2013) investigated the impact of debt financing on productivity of small and 

medium scale enterprise: SMEs in Masvingo Urban as case study. The purpose of the study 

was to examine the influence of debt financing on the activities of SMEs in Masvingo. The 

study developed questionnaire instrument to obtained sample from 80 SMEs, and secondary 

data were also obtained from the SMEs records. The study used ordinary regression method 

for the analysis of data and the findings revealed that debt finance exerted an optimistic 

effect on efficiency of SMEs. The result also indicated that companies received suitable 

funding from banks loan to expand their output. The study further showed that benefit of 
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interest payment enable companies to borrow suitable amount of debt to finance investment 

opportunity. It was recommended that financial institutions such as bank should give long

term debt to SMEs as to qualify them keep track of investment opportunity, acquire capital 

equipment and increase construction in future as well reducing of interest rates to stimulate 

SMEs growth. 

Karuma, et al (2018) examined effect of debt financing on financial performance of 

manufacturing firms in Nairobi, with objective of ascertain whether short-term debt, long

term debt, interest rates and income tax rates affect performance of companies. The study 

population covered all the quoted manufacturing companies on the NSE from 2013 to 2017. 

Multiple linear regression technique and descriptive statistics was used for the analysis, and 

findings indicated that debentures was exerted substantial association with ROA, it was 

revealed that bank loan and interest payments stood non-significant to ROA. The study 

recommended that manufacturing firms need to issue long term debt instrument such as 

debenture and should be careful with the interest on tax as measure of improving after tax 

income. 

Nwaobia, et al (2016) studied tax planning and firm value: evidence from Nigeria 

consumer goods industrial sector. Precise objective was to investigate the association 

concerning tax planning and company value. Variables used in the study were total asset, 

debt, preferred stock and market value of equity as control variables. Sample size for the 

study consisted of 80 manufacturing companies quoted in the Nigeria stock exchange but 

10 companies in the consumer goods company were used for the study. The study period 

was 5 years covering 50 firm-year observations. The study data was drawn from annual 

reports and accounts of the companies and panel regression techniques was used for the 

analysis. The result of the analysis indicated that tax planning influence company value but 

the magnitude of the influence is contingent on the variables used as tax planning indicator. 

It was recommended that companies should not concentrate their value boosting instrument 
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on tax planning only since the study to explain differences in tax planning indicator as 

measure of firm value positioning. 

The study of Rohaya, et al (20 l 0) on corporate tax planning: A study on corporate 

effective tax rates of Malaysian listed companies, with the objectives of examining the 

degree at which company effective tax rates affect authorised assessment tax scheme and 

self -assessment tax scheme (2001-2006), and to examined the elements of effective tax 

rates (ETR) of Malaysian public quoted firms during both tax regimes. The sample 

comprises of firms from nine areas registered on Bursa Malaysia. The data sample covered 

a period from 1993 to 2006, and the study used descriptive statistics and univariate analysis 

why sectorial analysis was conducted for each sector. The result indicated that current-based 

ETR was absolutely correlated with scope during both the official assessment system (AAS) 

and statutory tax rates (SAS) regimes. The result imply that bigger companies encountered 

greater income tax burdens. It was recommended that revenue authorities should assume tax 

appraisal and examination to trace illegal tax planning doings. 

In Nigeria, Ogundajo and Onakoya (2016) examine tax planning and financial 

performance of Nigerian Manufacturing companies. The key objective of the study was to 

carryout in-depth evaluation on the influence of tax planning on firm financial performance. 

A sample of I 0 companies was used out of 28 listed consumer goods companies, data were 

obtained from these companies' annual reports and accounts. Generalized Least Square 

(GLS) regression model was employed for the analysis, Hausman 's model estimation test 

was also carried out for the study. The study found that companies in Nigeria have not fully 

utilized the loopholes in the tax law and taking advantage of several tax incentives and thin 

capitalization scheme to reduce tax burden. It was recommended in the study that 

manufacturing companies in Nigeria should make tax planning a critical strategy and engage 

the services of tax and finance professionals in tax related issues as to facilitate the 

maximization of tax benefit. 
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Kariuki (2017) examined the effect of corporate tax planning on the financial 

performance of listed companies in Kenya, the study objective was to ascertain whether 

corporate tax planning have impact on corporate performance. Tax planning was 

represented by income tax, liquidity was represented by current ration, firm size and 

leverage while performance is presented by return on asset. A sample of 64 registered firm 

on the Kenya stock exchange, where data was obtained from annual reports and accounts of 

the study firms. Descriptive statistics and regression method was employed for the analysis 

and the result showed that corporate tax planning and liquidity exerted optimistic and 

statistic relationship while leverage exerted negative relationship. The study recommended 

that companies should put adequate measures to enhance and raise performance of 

companies through corporate tax planning. 

Fazliza and Natrah (2019) examined the determinate of corporate tax avoidance 

strategies among Multinational Corporation in Malaysia. Tax return data from Inland 

Revenue Board Malaysia (IRBM) was used for the study. Tax avoidance was represented 

by effective tax rate (ETRs), tax payable, total sales, total assets, profit before tax, debt, 

fixed assets, purchases, ETR, firm's size were variables of the study. A sample of 1, 187 

multinational categorized as high risk were selected for the study. The results indicated that 

firm's size, profitability, size of overseas branch and capital strength are the elements of the 

tax avoidance of transnational companies in Malaysia. The study recommended tax 

enforcement should be implemented efficiently in a manner that would minimise 

administrative and compliance costs of tax collection. 

Olabisi, et al (2019) investigated corporate tax planning and performance of Nigeria 

listed, with the objective of examining the association amongst tax planning and 

performance of Nigerian quoted oil and gas companies. The study used effective tax rate, 

firm size, firm age, financial leverage and Return on Assets as variables. Descriptive 

research design was adopted and six years (2012-2017) data set was obtained from annual 
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reports and accounts of the study firms. The study employed descriptive statistics and pooled 

ordinary least square regression method was used for the analysis. The result indicated that 

effective tax rate, firm size, and firm age exerted substantial association with return on asset 

of the study companies. The study therefore recommended that companies in Nigeria should 

integrate tax planning scheme into their financial policy for enhanced performance. 

Imad (2013) carried out a study on debt-performance relation: evidence from Jordan. 

Debt was presented by long term debt, short term debt while measurements of profitability 

ratio were proxies by return on asset and return on equity. A sample of 77 Jordanian 

companies was used for the study, the covered a period of ten years 2000 to 2011. Data for 

the study was collected from the company' s financial reports and accounts, and was 

analysed using unbalanced pooled cross-sectional time series regression technique. Findings 

indicated that debt component reported as long-term, short-term, and total borrowing 

exerted a substantial effect on asset yield. The study recommended that firm should not 

depend heavily on external funding. 

Prempeh et al (2016) conducted a study on effect of debt policy on firms' 

performance: empirical evidence from listed manufacturing companies on the Ghana stock 

exchange. The study objective was to empirically investigate the impact of debt policy on 

firms' performance. Gross margin profit, return on assets, short-term debt, long- term debt 

and total debt were measure of variables. Data for the study was obtained from five quoted 

manufacturing firms on the Ghana Stock Exchange using ten (10) years financial statement. 

Panel data regression technique was employed for the analysis and was found that debt 

exerted adverse impact on firms' performance. The study recommended that quoted 

companies should decrease the rate of equity finance and exploit the advantages ofleverage 

Kwadwo, et al (2016) conducted a study on effect of debt policy on firms' 

performance: empirical evidence from listed manufacturing companies on the Ghana stock 

exchange. Specific objectives of the study was to empirically examined influence of debt 
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policy on company's performance. Ten years data was obtained from five quoted 

manufacturing firms' annual reports and account, this firms were listed on the Ghana Stock 

Exchange (GSE). The study employed panel regression method for the analysis, the result 

indicated that manufacturing company in Ghana used 14% equity and 86% debt in their 

capital structure. The debt structure was found to constitute about 49% long-term and 37% 

short-term. The study recommended that government should take adequate measure to grow 

a capital market that will permit businesses access to long-term capital given the benefit 

surrounding debt capital. 

In their work, Ezekiel, et al (2016) examine effects of debt financing on businesses 

firms financial performance. Study objectives were to; determine the association amongst 

debt ratio and financial performance of selected quoted firms in Kenya, investigate impact 

of short term debt ratio on company performance and examine the how long term debt ratio 

affect company performance. Short term debt ratio, long debt term ratio and return on asset 

were variables of the study. Population of the study consist of 60 companies from where 

sample was drawn. The study data was collected from annual financial statement of the 

firms for the periods of 2009- 2012. Regression technique was used for the data analysis 

and the result revealed that a unit rise in short term debt decreases return on asset by one but 

the result concerning profit margin ratio exerted a diverse result. The study recommended 

that a thin based investigation on particular sector or company be conducted so as to find 

out the effect of firm financial composition on performance. 

Sohail and Ulfat (2019) examine effect of debt financing on firm performance. The 

objective aimed at ascertaining whether debt financing affect performance of non-financial 

sector of Pakistan. The source of data was secondary, obtained from a sample of 360 firms 

quoted on Pakistan Stock Exchange secondary data obtained. The study used Panel least 

square for the analysis and Hausman test were also conducted on the data set. The results 

shown that debt financing exerted adverse but substantial influence on company's 
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perfonnance. It was recommended that firms should not depend only on internal source of 

finance because of low-cost involving the acquisition to neglect other sources of finance 

that create participation in corporate policy fonnulation. 

Shireen (2019) conducted a study on effect of Debt ratios, and total assets on the 

earnings per share in Arab Bank and Housing Bank. The study objectives was to; ascertain 

the impact of debt ratios on company earnings, examine the impact of total assets on 

company earning, determine whether there is a statistical substantial association amongst 

debt ratios and bank earnings. The study population was 13 commercial banks quoted on 

the Amman Stock Exchange for the period of 14 years. Data for the study was obtained 

from annual financial statement of the banks, descriptive analytical method and ordinary 

least square method were employed for the analysis. The result revealed that there is no 

substantial link among debt ratios of Arab Bank and Housing Bank. Findings also revealed 

that there is no association existing between debt and earnings per share in Jordanian Banks. 

It was recommends that stakeholders should invest in banks with viable assets to enable 

increase in earnings per share and reduction in risk return of the investment. 

The study by Korkrnaz (2016) examined the effects of profitability ratios on debt 

ratio: the sample of the Istanbul stock exchange manufacturing industry. The study objective 

was to measure the relationship amongst debt and profitability ratios of firms quoted on the 

Istanbul Stock Exchange. Variables used were asset growth ratio, current ratio, leverage 

ratio, cash rate, new borrowing rates, total financial liability/total liability ratio as measure 

of debt ratio while return on equity and return on asset represents profitability. Sample size 

comprises of 86 manufacturing firms between the years 1994 and 2015. The study used 

panel regression technique for analysis of data, and the result revealed that real growth and 

return on equity exerted optimistic and substantial influence on new borrowing rate. The 

study recommended that companies operating within the manufacturing sector should take 
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financial policy fonnulation seriously to enable it stabilization given benefit accruing from 

the use of debt capital. 

Zaidi, et al (2019) studied influence of debt financing on firms performance: A 

study of consumer product industry in Malaysia. The main objectives was to; examine the 

link between account payable (AP) and company performance, ascertain the association 

amongst short-term debt (STD) financing and performance of company. The study used 

return on asset to represent performance while payable (AP), short-term debt (STD), long

term debt (LTD), and firm size were used as debt financing. Data of the study was obtained 

from consumer product companies listed on the Malaysia stock exchange. The study 

covered fifteen years from 2001 to 2015. Out 131 firms, a sample of 99 firms were used as 

sample. From the data obtained, the study employed ordinary regression method for the 

analysis and the findings indicated the existence of substantial link amongst short term debt 

and long-term debt on the performance of consumer product companies. It was 

recommended in the study that companies should consider composition of debt and equity 

capital in their financing policy resolution to secure leverage benefit and performance 

enhancement. 

Mandeep and Pooja (2016) carried out a study on effect of lease structure on 

financial statements and performance of companies. The study objective was to; investigate 

how operating and finance lease affect the financial performance of companies. The study 

considered 72 manufacturing firms quoted on the Indian stock exchange from 20 l 0 to 2015. 

Data for the study was obtained from annual financial statement of the company's for the 

various years. The study used descriptive statistics and regression model for data analysis. 

Finding shows that current ratio was greater in operating lease than financial lease this 

means that firm operating via operating lease are generally having good short term financial 

capacity. The study recommended that firm should consider operating lease so as to enable 
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them secure the benefit accruing to the use of operating lease to boost good short tenn 

financial capacity. 

Marwan (2014) examine impact of leasing decision on the financial perfonnance 

of industrial company. The objective of the study were to; examine whether leasing enhance 

the financial performance of the Jordanian industrial companies, investigate whether leasing 

intend to achieve profits for Jordan's industrial companies, whether leasing affect the risks 

of Jordan 's industrial companies, whether leasing have an effect on the liquidity of the 

Jordanian industrial companies and what are the factors and variables affecting the leasing 

decision of Jordan's industrial companies. Study sample consist of the 163 Jordan industrial 

finns quoted at Amman Stock Exchange (ASE) during the period (200 I - 2011 ). The study 

obtained data from annual reports and account of the study finns and ordinary least square 

method and Pearson correlation method was used for the analysis. Finding shows that lease 

financing represented by lease index exerted substantial link with the liquidity of companies. 

The study further revealed that lease financing represented by lease index also showed a 

positive substantial influence on companies profitability represented by earnings per share. 

The study recommended that companies that use lease financing should to compare between 

the lease expense and amortization rate before embarking on a rental asset. 

Akinbola and Otokiti (2012) conducted a study on effect of lease option as source of 

finance on the profitability performance of small and medium enterprises in Lagos state. 

The study purpose was to identify if there is optimistic effect on leasing on organisational 

perfonnance and if leasing is an option the can be consider by other firms. The study 

employed cross sectional survey using multiple-stage random sampling, and questionnaire 

instrument was used to draw sample from the population. The study used a sample of 300 

respondents who were managers ofSMEs in Lagos. The study used frequency tables, simple 

percentage. and analysis of variance and correlation method was employed for the analysis. 

The findings indicated that lease option have optimistic effect on profit of SMEs. The study 
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recommended that leasing companies should come up with leasing solution that SME can 

easily afford as to increase productivity. 

Umar, et al (2016) did a work on impact of lease financing and financial 

performance of oil and gas companies in Nigeria, with the objective of examining whether 

finance lease impact financial performance of oil and gas companies. Return on asset 

company size (log of total assets), debt (debt to total assets) were variables used for the 

study. The study obtained data from annual reports and account of 6 sampled companies in 

the oil and gas industry. The data were analysis with the aid of ordinary least square 

regression method, and the results indicated that finance lease exerted a substantial influence 

on the return on asset of the companies. The study recommended that oil and gas companies 

should embrace finance lease as a better lease option other than operating lease. 

Odunayo and John (2019) study corporate tax planning and financial performance m 

Nigerian non-financial quoted companies. The study objective were to; examine the link 

amongst corporate tax planning and companies financial performance. The study sample 

consist of 47 non-companies, data was obtained these companies published financial 

statement from 2007 to 2016. The data collected was analysis with the aid of panel vector 

autoregressive method for analysis. The result shows that saving from tax expenses exerted 

a substantial link with company's financial performance while tax avoidance showed 

contrary association with financial performance. The study recommended that companies 

should identify others viable tax avoidance technique that will enable greater tax savings 

through interest deduction in boosting after tax company financial performance. 

Kawor and Kportorgbi (2014) investigated effect of Tax Planning on Firms Market 

Performance: Evidence from listed firms in Ghana. Specific objectives of the study was to; 

examine tax planning of firms in other to establish the linkage amongst tax planning and 

companies performance in the stock market. The study make use of 22 non-financial 

companies quoted on the Ghana Stock Exchange, 12 years data from companies financial 
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activities was obtained and used. From the data obtained, panel regression technique and 

ordinary least square method was employed for the analysis. Findings show that firms' 

penchant to involve in aggressive tax planning scheme decreases once tax authorities keep 

corporate income tax rate low. It was also revealed that tax planning has unbiased influence 

on firms' performance. The study recommended that investors should establish a systems 

that would guarantee tax planning benefits replicate meaningfully in their pockets. 

Stefan (2018) used ordinary least square method to examine whether tax planning 

effects profitability. The objectives of the study were to; investigate expenditure on capital 

assets affect tax planning, examine whether tax planning affect performance of small 

enterprises, assess how tax planning through advertisement expenditure impact performance 

of small enterprises. Variables used in the study are effective tax rate (ETR), logarithm of 

total assets, debt ratio, asset turnover ratio (A TR), return on asset (ROA) and return on 

equity (ROE). The study sample consisted of 23 companies was used for the study, the 

companies were those listed on the Belgrade Stock Exchange. The study adopted a 

descriptive survey method, and questionnaire instrument was used to elicit information form 

respondents from the sample. The study was survey in nature and data were obtained with 

the aid of structured questionnaire instrument. The data was analysed using descriptive 

statistics, frequency distributions and measures of central tendencies. The result found that 

tax planning exerted substantial and optimistic influence on SME' s profitability but has no 

effect on SME's market value. The study recommended that small scale enterprises should 

to seek professional guidance from expert on issue re lating to tax planning and utilize the 

opportunity surrounding tax planning benefit to secure tax advantage. 

Adebisi and Okike (2015) investigated impact of non-performing loans on firms' 

profitability of banks in Nigeria. The main objectives were to; examine the linkage 

concerning non-performing loans (NPL) and return on assets (ROA) of Nigerian banks and 

assess the extent of the linkage amongst non-performing loans (NPL) and return on equity 
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(ROE) of Nigerian banks. The study obtained data from annual financial statement of banks 

and Nigeria deposit insurance corporation (NDIC) annual report from (2006- 2012). Content 

analysis approach was used for data sorting. Data collated were analysed using the 

regression statistical tools and was found that non-performing loan do not exert significant 

influence on return on asset while substantial association was found amongst non

performing loan and return on equity. The study recommended that for banks in Nigeria to 

overcome the challenges of non-performing loan, banks should confirm that customers has 

viable means of repayment. 

Chude and Chude (2014) examined implication of non-performing loan on 

economic growth in Nigeria. The study objective was to specifically examine the 

consequence of non-performing loan on economic growth in Nigeria. Sample size 

comprises of all registered banks operating from 1992-2009. The data for the study were 

collected from annual financial statement of the banks. Data analysis was analyse with the 

aid of quantitative technique and ordinary least square. The study found a long run linkages 

among non-performing loan and economic growth while substantial affiliation was found 

between rate of inflation and non-performing loans. The study recommended that banks 

should make concrete effort to develop maturity profile that would accommodate matching 

of their assets and liabilities. 

Amahalu, et al (2017) studied loan management and financial performance with a 

focus of deposit money banks in Nigeria. Specific objectives were to; ascertain the extent 

oflinkage between loan management and return on asset of quoted bank in Nigeria, examine 

the level of the association amongst loan management and earnings per share (EPS) of 

quoted bank in Nigeria and ascertained the extent of association amongst loan management 

and dividend per share (DPS) of quoted bank in Nigeria. In the study, loan management was 

represented by non-performing loan and deposit while performance was measured return on 

asset and earnings per share. Study sample size consist of fifteen ( 15) commercial banks, 
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and data were gathered from six (6) years published financial statements of the study banks. 

The study employed Pearson co-efficient of correlation movement and regression technique 

for the analysis. The result showed the existence of optimistic and statistically substantial 

association between loan management and perfonnance. It was recommended in the study 

that banks in Nigeria should improve on policy issue surrounding credit analysis and loan 

management. 

Ebele and Iorember (2016) studied effect of commercial bank credit on the 

manufacturing sector output in Nigeria from 1980 to 2015. Bank credit was represented by 

inflation rate, interest rate, loans and advances and broad money supply. Sample size of the 

study consist of all listed banks in Nigeria from 1980 to 2015, data was obtained from the 

banks web site and Nigerian stock exchange fact books. Data gathered were analyse with 

the aid of ordinary least square techniques (OLS), the result indicated that inflation rate and 

interest rate exerted negative influence while loans and advances and broad money supply 

showed constructive influence on manufacturing company' s productivity in Nigeria. It was 

recommended that government should formulate and implement rules that will necessitate 

reduction and stability of both inflation and interest rates to encourage radical growth in 

manufacturing sector while effort should be made to growing lending rate and general 

money supply. 

Eburajolo and Aisien (2019) examined the effect of commercial bank sectorial 

credit to the manufacturing and agricultural sub-sectors on economic growth in Nigeria. The 

objective of the study was to; establish whether financial sector development enlarge 

commercial credit to real sector in the Nigerian economy. Variables used for the study were 

real GDP, bank sectorial credit to manufacturing and agriculture subsectors, monetary 

policy rate and financial market development. The study used annual data acquired from 

Central Bank of Nigeria statistical report from 1981 to 2015. The result indicated presence 

of substantial short and long run connection amongst bank credit to the manufacturing and 
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agricultural subsectors economic growth in Nigeria. The study recommended that Central 

Bank of Nigeria should develop a thoughtful policy that will encourage commercial banks 

credits awareness to manufacturing and agricultural subsectors of the economy. 

Ronen, et al (2018) examined common factors in corporate bond returns. The study was 

based on a comprehensive panel of U.S. corporate bonds firms between January 1997 and 

April 2015. The study firm comprises of all residents' bank of America Merrill Lynch 

investment-grade (U.S. Corporate Master) and high-yield (U.S. High Yield Master) 

corporate bond indicators. Sample size includes 274,665 unique bond-month observations 

issued by 4,296 unique firms and data obtained from US data base. Cross-sectional method 

was employed for the collection of data while cross-sectional regressions and Universe 

statistics technique was employed for the analysis. The study found that defensive and value 

explained substantial part of the cross-sectional difference in corporate bond excess returns. 

The study recommended that investors should put momentum strategy to maximise better 

performance arising from issuing of small liquid bonds by unscrupulous companies. 

Chordia, et al (2017) conducted a study on capital market anomalies common to 

equity and corporate bond market. The study objective was to; examine whether financial 

statement indicators and other variables used for forecasting equity returns are also used to 

forecast corporate bond returns. The sample consist of 50 firms which shows unstable panel 

of around 925,000 bond-month return observations with 18,850 bonds issued. Data was 

obtained from the study firm with the aid of TRACE data covering the period between 2002 

to 2014 financial years. The data obtained was analyse with the aid of cross-sectional 

regression and descriptive statistics and it was found that the rate at which prices follow 

risk-reward pattern is contingent on the business holding a security. The study 

recommended that investors should sought for information from stock market aggregates to 

enable them take advantage of predicted bond market prices. 
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Che, et al (2007) studied corporate yield spreads and bond liquidity. The study used 

4000 U.S. corporate bonds and hypothetical grade classifications over a nine year period. 

Data for the study was obtained from Compustat annual industrial database for both active 

and inactive companies to reduce any subsistence preference in the liquidity factor and yield 

spread. The data used in the study was obtained in the previous year before the yield spread 

estimation. The study employed ordinary least square techniques for the analysis of data and 

the research finding shows that liquidity costs are evidently greater for hypothetical rating 

bonds than for investment rating bonds as liquidity plays an important role in corporate bond 

valuation. It was recommended in the study that companies should look at liquidity quality 

in bond returns which afford stimulus to evaluate liquidity's influence on complementary 

the tax benefits of debt. 

Hotchkiss and Ronen (2002) conducted a study on the information efficiency of the 

corporate bond market: An intraday analysis. Specific objectives of the study were to; 

examine whether stocks lead bonds in replicating company explicit information, ascertain 

whether the speediness of adjustment to company explicit information vary from bond and 

stock prices and whether methods of market quality differ from bonds than for stock. The 

study sample of 99 observations, which comprises of 34 bonds obtained from 26 firms 

quoted on the New York Stock exchange was used for the study. Data for the study was 

obtained from National Association of Securities Dealers (NASO), and regression 

techniques was employed for the analysis. The results found that the low-rating bond market 

quality is has no significantly diverse than the market for those firms' stocks. It was further 

showed that there is no substantial causality between the firm 's bond and stock prices. The 

study recommended that companies should focus on relative in formativeness of bond that 

yield greater prices rather than the structure of the dealer market for corporate bonds. 

Nzau, et al (2019) investigated effect of bond issuance on financial performance of 

firms listed on Nairobi security exchange. The main objective was to; examine the influence 
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of debt (bond issued) on financial performance of listed companies. Data was obtained from 

annual report and account of six (6) quoted companies on Nairobi Securities Exchange 

(NSE) while consumer price index (CPI) were gotten from the Kenya National Bureau of 

Statistics (KNBS) Economic Surveys. The firm used in the study was those that had issued 

bonds in batches and additional debt instrument for the period 2008 to 2017. The study used 

regression technique for the data analysis and the result shows that almost 75.4 per cent of 

variations in financial performance of the study might be cause by bond issuance as 

categorized by bond price, bonds rate of interest and bond yield to maturity. The study 

further found bond yield to maturity exerted a geometric influence on company's financial 

performance. It was recommended that for company to enhance their financial performance 

they must take into consideration variation that characterised bond issued and bond maturity 

period. 

Ammann, et al (2006) carried out a study on new evidence on the announcement 

effect of convertible and exchangeable bonds. Specific objective of the study was to; 

examine pronouncement and issuance impact of offering convertible bonds and 

exchangeable bonds with data obtained from the Swiss and German market. The study 

sample comprises of companies that issued convertible bonds and exchangeable bonds from 

1996 and May 2003. As at when the study was carried out, a total of 203 convertibles and 

exchangeable bonds were identified after which 120 securities were eliminated leaving a 

sample 83 convertible and exchangeable bonds for 60 companies. Data for the study were 

obtained from Swiss Performance Index (SPI) and Composite DAX (COAX) for the Swiss 

and German sub-sample respectively. The employed ordinary least square (OLS) regression 

and cross-sectional regression for data analysis. The result revealed that announcement 

effects are more significant for Swiss securities than for German securities. The study 

further found that adverse irregular returns are considerably more obvious when prior 
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2.6 Research Gap 

Several researches have been conducted in thin capitalization mostly in advanced 

countries and just few in developing economy. Majority of these study were not sector base, 

some concentrated on the rule governing thin capitalization, financial choice, capital 

structure and international debt shifting but no mention was made on taX burden that thin 

a italiz.ation intend to reduce. For some studies conducted in advance countrY than Nigeria, 
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market returns was negative. The study recommended that companies should stimulus the 

announcement effects of convertible bonds but not of exchangeable bonds. 

2.6 Research Gap 

Several researches have been conducted in thin capitalization mostly in advanced 

countries and just few in developing economy. Majority of these study were not sector base, 

some concentrated on the rule governing thin capitalization, financial choice, capital 

structure and international debt shifting but no mention was made on tax burden that thin 

capitalization intend to reduce. For some studies conducted in advance country than Nigeria, 

research scope were observed to be so large that findings could be complicated given the 

volume of data used. This study observed that most studies did not consider benefits of 

financial choice to firms rather they concentrated on countries benefit from tax payment. 

This study further observed inconsistency in the measurement of thin capitalization by 

authors. Some researcher used leverage, company size and interest expenses as measure of 

thin capitalization. They failed to explicitly make use of debt component of the firm 

financial structure as explained by the concept while some authors measured thin 

capitalization using effective tax rate. This make empirical results originating from 

researches very inconsistent with reality and independent variables were over loaded with 

related data which could expose findings to multi-collinearity problem. 

However, empirical review of the researches above showed that some of the studies 

were conducted in countries such as USA that have functional thin capitalization rule and 

their work were tailored toward strengthening the policy especially on debt shifting while 

some other rely on the passage of finance bill to enable implementation. This study captured 

subsidiary operations from developed and developing countries where thin capitalization 

policy were recently adopted through the amendment of the finance Act in the countries 

which now restrict the use and rate of internal and external debt amongst multinationals. 
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This study used lease transaction, bank loans, corporate bonds and debenture loans to 

measure thin capitalization while corporate income taxes (TNTX) to measure tax burden of 

transnational companies as against the inconsistency observed in other researches. Based on 

this premise this study seek to investigate thin capitalization and tax burden of transnational 

companies in Nigeria. Over the years, researchers have examined the disparity of the tax 

treatment of debt on corporate financial policy in developed countries. However, to the best 

of the researcher knowledge, no study has examined the effect of thin capitalization on tax 

burden of transnational companies. In attempt to fill the gap created by other studies, this 

study seek to contribute to literatures in the study of thin capitalization and also investigate 

thin capitalization and tax burden of transnational companies in Nigeria. 
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The study adopts ex-post facto research design to examine the effect of thin 

capitalization on the tax burden of transnational companies as well as impact subsisting 

between variables in the hypotheses. The choice of ex-post facto research design was 

informed due to the fact that data series on the variables of the study are already in existence 

and hence would not provide opportunity for manipulation. 

3.2 Population of the study 

To show the effect of thin capitalization on tax burden of transnational companies, 

the population of the study includes thirty seven (37) transnational companies, based on 

their reporting pattern and financial structure which consist of more debt than equity. The 

study covered ten years consolidated financial statements from 2011 -2020. This is to 

guarantee uniformity in financial reporting amongst the units of analysis. The table below 

described the population of the study: 
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TABLE 5 

List of transnational companies operating in N igeria. 

SIN COMPANY YEAR OF INCORPOA TION 

7-Up bottling company 1960 

2 Lafarge cement construction 2012 

3 UACN FMCG Multinational 1997 

4 MTN Telecommunication multinational 2004 

5 Airtel Nigeria 2004 

6 Stanbic IBTC Banking Multinational 1989 

7 Addax oil and gas multinational 1994 

8 ENI oil and gas 1991 

9 OHL logistic Multinational 1978 

10 IBM Technology 1961 

11 Shell Petroleum development company 1958 

\ 12 Mobil oil and gas 1955 

13 Total oil and gas 1956 

14 UNILEVER 1976 

15 Julius Berger 1991 

16 Etisalat 2007 

17 Cadbury FMCG Multinational 1965 

18 Google Technology 1998 

19 Cocacola 1929 

Source: Researcher compilation, 2021 
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List of transnational companies operating in Nigeria. 

SIN COMPANY YEARS OF INCORPORATION 

20 PZ Cusson 1948 

"' 21 P & G FMCG Multinational 1937 

22 Guiness FMCG Multinational 1962 

23 Glaxosmith Klinne Pharm 1999 

24 British American Tobacco 1997 

25 Schlumberger Oil & Gas 1962 

26 Baker Hughes oil & gas 1907 

27 Price water house cooper Consult 1998 

28 Chevron oil & gas 1879 

29 Nestle Nigeria 1997 

30 Halliburton Energy oil & gas 1924 

31 KPMG Consulting 1987 

32 Julius Berger construction 1970 

33 Accenture Consulting 2009 

34 Standard Chartered Bank 1859 

35 MAERSK grow conglomerate 1928 

36 Volkswagen group 1972 

37 Samsung group 1938 

Source: Researcher compila tio n, 202 1 
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3.3 Sample size and sampling technique 

The study sample consists of twenty nine (29) transnational companies operating in 

Nigeria, based on their reporting pattern and financial structure which consist of more debt 

than equity. The study covered the period of ten (10) years from 2011-2020, and simple 

random sampling technique was used for the study since the population is already known. 

This technique provide all member of the population an equal opportunity to be selected in 

accordance with companies financing structure of more debt against equity for the purpose 

of gaining tax advantage. The study sample are; 



TABLE 6 

Sample size of the study. 

SIN COMPANY 

,, 
Lafarge cement construction 

2 UACN FMCG Multinational 

3 MTN Telecommunication multinational 

4 Airtel Nigeria 

5 ENl oil and gas 

6 OHL logistic Multinational 

7 IBM Technology 

8 Shell Petroleum development company 

9 Mobil oil and gas 

10 Total oil and gas 

11 UNlLEVER 

\ , 
12 Julius Berger 

13 Etisalat 

14 Cadbury FMCG Multinational 

15 Google Technology 

16 Cocacola 

Source: Researcher com pilation, 202 1 
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YEAR OF INCORPOATION 

2012 

1997 

2004 

2004 

1991 

1978 

1961 

1958 

1955 

1956 

1976 

1991 

2007 

1965 

1998 

1929 
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Sample size of the study. 

SIN COMPANY YEARS OF INCORPORATION 

17 PZ Cusson 1948 

.. 18 P & G FMCG Multinational 1937 

19 Guiness FMCG Multinational 1962 

20 Glaxosmith Klinne Phann 1999 

21 Schlumberger Oil & Gas 1962 

22 Chevron oil & gas 1879 

23 Nestle Nigeria 1997 

24 Halliburton Energy oil & gas 1924 

25 Accenture Consulting 2009 

26 MAERSK grow conglomerate 1928 

27 Volkswagon group 1972 

28 Samsung group 1938 

29 Baker Hughes oil & gas 1907 

Source: Researcher compilation, 2021 
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3.4. Sources of data and method of data collection. 

The study employed quantitative research technique to assembly appropriate data 

for analysis. The quantitative data were collated and recorded from secondary source, 

published in the audited annual report of the companies. Audited annual report are readily 

available, reliable and accessible through their respective websit. The study covered the 

period between 2011 to 2020 financial year and the study companies were carefully selected 

from oil and gas sector, Breweries, Conglomerate, pharmaceutical companies, Industrial 

and domestic product and Food, Beverages and Tobacco industries in Nigeria. 

3.5 Delimitations of the study 

The major delimitations of the study was differences in imprecise measurement of 

the variable and the sample size that were not as large as expected. Many authors may have 

different views on the structure and concept of thin capitalization as it affect tax burden of 

companies which could result to differences in research findings. This theoretical gap in its 

own could be problem to any research as different models are used to interpret the concept, 

it could conflict data figures from the one used here. 

3.6 Model Specification 

As shown in this study, multinational company's performance generally is reflected 

by profitability that is exaggerated by leverage because fixed charges capitals can be gotten 

at a cost lesser than the company' s rate of return on net asset. The model used in this study 

disclosed the company's value by the current cost of the debt tax buffers. Rational 

managerial attribute in the management of resources has necessitated corporate institutions 

in the construction of capital acquisition decision. From tax planning theory perspective, it 

is understandable that management will devise means of making higher profit from the 

sources of capital available to her disposal thereby chose between equity and debt, and 

ensure that such decision do not merely reflect growth in prospect but that which will 
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enhance shareholders wealth maximization through careful tax reduction mechanism. The 

dependent variable in the regression line would be corporate income taxes paid by 

transnational companies as measure of tax burden in the application of thin capitalization. 

The independent variables constitute critical information in the financial statements of 

which companies could exercise high power to reduce tax remittances in countries with high 

tax rates. The variables are explained in detailed in the model explanation, they include bank 

loans, lease transactions, bonds and debenture. 

Thus, model is specified as follows: 

TB = f (TCS) ----------------------------------------------------------------------------- (I) 

Where, 

TB =Tax burden (measured by corporate income taxes (INTX)) 

TCS =Thin capitalization (Measured by BNL, LES, DEBL, BND) 

INTX =I [TCS] ---------------------------------------------------------------------(2) 

INTXi1 =Po+ P1BNL11 + P2LES11 + p3DEBLi1 + p, BND11µu --------------- (3) 

Where: 

TB= Tax burden 

INTX = Corporate income taxes 

TCS =thin capitalization 

BNL = Bank loans 

LES= lease transactions 

DEBL = Debenture 

BND =Bonds 

µt = error term 

~o =Constant 

~i to ~4 = regression coefficient. 

3.7 Model explanation. 

The dependent variable (tax burden) used in the study is corporate income tax often 

reported in the published financial statement of the companies. Independent variables use 

here consist of debt and equity composition in the financial statement of the company are 

bank loans (BNL), lease transactions (LES), corporate bonds (BND) and debentures loans 
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(DEBL). Thus, big size companies may have access to credit at ease than small size 

companies. Therefore, the study observed credit behaviours of multinational companies, a 

benefits that would row on the shoulder of favourable international tax policy undertaken 

by multinational companies to boost revenue by spreading investment across nations. Bo -

Coefficient of thin capitalization (independent variable). The regression model is design to 

infer whether tax payment of multinational companies decrease as a result to thin 

capitalisation. 

3.8 Techniques of data analysis 

The study employed the Panel Least Squares regression method because the data set 

from the twenty nine (29) transnational companies from different industries has both cross

sectional and time series attributes. The panel least square regression combine the properties 

of time series and cross sectional data. When dealing with firms drawn from a population 

as is the case with this study, the assumption of random effect model has greater appeal. 

The Hausman test identifies whether the fixed effects estimation would be almost as good 

as random effects and enables a choice between a fixed or random effects specification. It 

involves two sets of estimates, one of which is reliable under both the null and alternative 

hypothesis, and another that is stable only under the null are employed. The Hausman test 

is a test of Ho: that random effects would be stable and efficient, versus H 1: that random 

effects would be unstable. Thus, the null hypothesis stipulates that the preferred model is 

the random effect if the Hausman test statistic exceeds the relevant critical value (p-value is 

greater than 0.05). Finally, the outcome of the Lagrange Multiplier Tests for Random Effects 

that is a test of no random effect determines the choice of best model between pooled OLS 

and random effect. If the Breusch-Pagan Lagrange Multiplier test is less than 0.05, reject 

the null hypothesis of random effect is ineffic ient. However, before estimating the model, 

some regression diagnostic tests such as cross-sectional dependence test and test of 

endogeneity were carried out on the variables 
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CHAPTER FOUR 

RESULT PRESENTATION, INTERPRETATION AND DISCUSION OF 

FINDINGS 

Introduction 
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The main goal of this study is to examine the pattern of effects of thin capitalization 

among transnational companies in Nigeria on their tax burden over a period of time. This 

Chapter concentrated on the empirical evaluations of the study on the basis of the data 

obtained from selected transnational corporations (TNCs) operating in Nigeria. The analysis 

in this Chapter involves the presentation of data as well as analysis and interpretation of the 

estimated equations and results based on the methodology outlined in Chapter Three. The 

goal is to estimate and analyse the specified equations using appropriate techniques and 

draw valuable outcomes for testing the hypotheses of the study, and also to draw valid 

conclusions. In conducting the empirical analysis, both econometric and statistical methods 

were employed. The initial characterization of the data is done using the statistical 

techniques, while the estimation of relationships and other parameters for testing the 

hypotheses is done using econometric techniques. Given that both within-firm trend and 

heterogenous firm-specific characteristics can influence the outcome of the analysis, both 

cross-sectional and time series properties of the variables employed for the empirical inquiry 

were also examined. 

4.1 Description of Data 

The pattern of data characteristics is initially highlighted by presenting trends in 

relevant variables and the related summary statistics. Figure 2 shows the trend in corporate 

tax liabilities among the selected companies in Nigeria. The trend shows the log values of 

the corporate tax liabilities and indicates that MTN exceeds other multinationals in terms of 
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tax liabilities over the period. Other companies with large corporate taxes were Lafarge, 

Samsung, UACN, Glaxo, and Julius Berger. Interestingly, these companies are in diverse 

sectors of the economy, which shows that large tax-paying multinational corporations in 

Nigeria are not concentrated on a particular sector in the economy but are generally wide

spread. The companies with the least taxes in Nigeria are DHL, Sclube and Coca Cola. This 

is interesting, given the long period of operation of Coca Cola in Nigeria, compared to other 

companies . 
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The trends in tax obligations by selected companies in the study are also reported in 

Figure 3. From the Chart in figure 3 below, it can be seen that only MTN experienced a 

relatively steady rise in its tax obligations, all other companies had tax payments that were 

generally not rising over time. Indeed, tax liabilities for the oil companies, Shell and Mobil 

have declined steadily since 2012, suggesting the weakening of the contributions of the oil 

sector to the tax base in Nigeria. Other companies like Lafarge, Unilever and Volkswagen 

had highly unsteady tax regimes that exerted regular increase and fell over the period of the 

study. The tax liabilities of Coca Cola has however began to increase rapidly after the 2017 

period. These charts indicate that there is generally no well-defined pattern of tax obligations 

among the multinational companies in Nigeria. 
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Trends in Corporate taxes for selected companies 
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Descriptive statistics explains the summary of data and other basic elements within the 

series. The summary of annual statistical changes of the core variables in the study are 

presented are reported in Table 7 below. The descriptive statistics are reported in this 

manner because, the values for the general variables are large and may not present much 

information about the characteristics of the datasets. From the Table, average annual 

changes in tax liability for the companies is 187.23 per cent, although the maximum value 

of 18097.2 suggests that there were companies with terrific annual changes in their tax 

obligations over the study period. This is also established by the standard deviation value of 

1298.32 which is much larger than the mean value, suggesting that the tax liabilities of the 

companies are not evenly spread across the reported mean value. Indeed, the skewness value 

of 11.42 suggests that most of the actual annual changes in tax payments by the companies 

are less than that of the reported mean value. There are large outliers that are pushing up the 

mean value. Average annual changes in bonds obtained by the companies is 97.76 per cent, 

which is less than average tax liability changes. Also, average changes in bank loans by the 

banks each year is 148.8lpercent, while average growth in debentures was 147.56 per cent. 

The Table also indicated that on average, the leasing component of the companies' 

capitalization has increased by 135.87 per cent annually over the period. All these average 

annual changes are large and indicate that the multinational companies experience quit rapid 

annual transitions in terms of thin capitalization in Nigeria. The Jarque-Bera statistics for 

all the variables are substantial at the 5 per cent level, which shows the absence of normality 

in their respective data distributions. This outcome is to be expected since a panel of 

different companies was adopted for the datasets. Hence, the result shows that firm-level 

characteristics may be exerting strong heterogenous influences for the datasets. This is a 

strong basis for providing a panel-form analysis in the regression process for the study. The 

initial descriptive statistics report that company-specific factors vary across the firms, and 

these factors strongly influence the characteristics of the datasets (based on the highly 

significant J-B test values for the variables). 
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TASBLE 7 

Descriptive Statistics for Annual Changes in Variables 

Variable Mean Max. Mio. Std. Dev. Skew. Kurt. J-8 (prob) 

.. GINTX 187.23 18097.2 -99.39 1298.32 11.42 147.83 23895.5 (0.00) 

GBND 97.76 3836.0 -99.29 435.24 6.48 49.52 25261 .9 (0.00) 

GBNL 148.81 10149.5 -98.73 754.80 9.86 122.38 15864.9 (0.00) 

GDEBL 147.56 14496.4 -96.61 1024.20 11.67 154.52 25460.9 (0.00) 

GLES 135.87 6966.0 -96.77 673.25 7.23 61.6 1 39476.9 (0.00) 

Source: Author's computation 

' 
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The summary statistics for the key variables in the study are presented for the sampled 

companies since this will offer more nuanced background evidence on the dataset. These 

indicators are reported in Tables 8 below. There is clear evidence that MTN (with 

N28,676,349.0) had the largest tax obligation on average among the companies, while OHL 

had the smallest average tax liability (N391. l). Essentially, the tax obligation of MTN 

dwarfed those of other companies given that the closest company in terms of tax remittances 

(Samsung Electronics) had a tax liability ofN5,2 l l,829.0, which is less than 20 per cent of 

the average tax liability of MTN. Cadbury however had the highest average annual change 

in tax obligations at 1982.81 per cent. These large annual changes among many of the 

companies generally indicate that tax payments are very unsteady among multinational 

companies in Nigeria. In terms of usage of bank loans, Lafarge has the largest value of 

N7410287.0, while OHL also has the smallest loan ofN3100.3, indicating that OHL tends 

to have minimal interactions with institutions in Nigeria. Lafarge however appears to be 

reducing its loans over the years, given that a negative mean annual change in its loans is 

reported. On the other hand, Julius Berger, which has the second largest average Joan value 

also has the highest annual changes in loans at over 1400 per cent on average. ln terms of 

leasing, MTN has the largest mean value of N3772406.0, while Schlube has the least 

average value in terms of leasing as a capitalization strategy. 
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TABLES 

Averages of variables in each company 

Company 
INTX BNL LES 

Amount Av. change Amount Av. change Amount Av. change 

Accenture 867,233.9 32.66 13574.4 2.82 Sl873.3 -4.41 

Airtel 36,S90.7 9.52 1241537.0 172.62 89762 33.00 

B&HOil 126,806.7 -0.28 217141.0 7.22 77558.7 124.71 

Cadbury 742,986.9 1982.81 2569S39.0 39.37 111148.3 74.46 

CHEVRON 107,688.7 1073.92 127454.3 224.68 3S41.4 773.94 

Coca Cola 2,8S8.8 22.68 30S89.9 2S.3S 3286. I 72.98 

OHL 391.1 28.93 3100.3 92.87 1382.1 S92.6S 
EniOil 14,914.4 74.20 20187.5 -0.39 2467.4 -6.38 

ETISALAT 2,842,231.0 214.81 89404.6 40.27 70422.8 62.2S 
GLAXO 2,275,632.0 74.76 25832S 26.43 7325.7 218.21 
Google 7,441.2 16.40 6669S.2 701.74 4870.2 136.38 

GUINESS 464,6S9.S 0.07 SS83732 S6.41 192573.2 10.S3 
Halliburt 11 ,726.0 116.93 10008.8 282.97 2305.8 13.99 
IBM TECH 1 l ,S41.7 22.11 39S08.4 6S.09 8917.6 37.94 
Julius Beg 2.336,077.0 81.65 2680422.0 1415.89 144432.1 445.41 

LAFARGE 5,38S,724.0 138.37 7410287.0 -6.32 37S780.4 34.67 
MAERSK 12,460.9 -lS.84 108725.9 -11.99 2084 70.26 
Mobil oil 16,589.9 7.20 38S97.4 172.82 335S.3 42.13 
MTN 28,676,349.0 711.83 262639.7 21. IS 3772406.0 IS.SS 
NESTLE 82,038.6 314.74 19713.7 43.27 6348.2 147.40 
P&G 3,202.2 -2.3S 16S 16.4 136.26 320.8 13.62 
PZ 248,322.4 230.05 144340.1 71 .77 17271.6 42.10 

Samsung S,211 ,829.0 42.99 2401409 319.26 254463.8 425.80 
SCH LUBE 879.7 10.76 14938.I 222.40 300 23.14 

Shell Pet 11 ,711 4S.89 533SI 48.16 1164.I 19.06 
Total 26,214.0 112.96 45S24.4 32.74 31899.2 25.42 
UACN 3,S98,283.0 30.29 5029608 47.60 892493.6 141.82 
UNILEVER 2S9,487.1 22.16 451SOl.9 43.09 32134.33 - 11.40 
Volkswagen 34,09.2 11.47 26809.9 3.33 846.4 348.75 
All companies 1,840,872.0 187.61 999144.2 148.17 213132.2 13S.87 

Source: Author's computation 
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In Table 9 below, the average debenture accumulation among the companies is shown and 

it is seen that Lafarge also has the largest debenture accumulated over the period at 

NI 128407.0 and Samsung Electronics (at N976286.6) comes at a close second. On the other 

hand, Halliburton, with a value of N425.2 had the least debenture obligation among the 

companies. Like in the case of bank loans, Julius Berger again has the highest rate of 

increase in debenture accumulation among the companies. Average bond values for the 

companies indicate that UACN, with a value of N3702492.0 has the largest bonds, while 

Halliburton also has the least bonds in its capital portfolio. The general outcome of this 

descriptive statistics is that larger multinational companies in Nigeria are also the ones with 

larger thin capitalization in all considerations. 
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TABLE9 

Averages of variables in each company 

Company 
DEBL BND 

Amount Av. change Amount Av. C hange 

Accenture 17875.2 179.66 53984.1 -6.78 
Airtel 85487.8 90.20 130727.5 34.77 
B&HOil 128336.5 -16.32 68487.6 225.41 

Cadbury 252631.3 128.44 181750.3 178.25 

CHEVRON 16054.3 13 1.51 584.1 69.27 

Coca Cola 6677.6 42.90 15953.9 73.27 

OHL 5472.8 10.80 4478.2 19.05 

EniOil 6127.0 -0.28 5155.I 32.51 

ETISALAT 33454.7 12.41 31901.9 23.59 

GLAXO 26226.9 18.06 849.8 450.09 

Google 4236.1 19.10 13400.4 148.77 

GUINESS 491072.4 36.01 334830.3 14.76 

Halliburt 425.2 40.26 203.7 18.56 

IBM TECH 7432.3 13.19 14689.6 395.97 
Julius Beg 856 134.6 1599.70 11150.6 79.37 

LAFARGE 1128407.0 110.43 35541 55.84 

MAERSK 2879.5 -7.63 16171.3 -7.77 
Mobil oil 38274.4 20.53 8870.8 49.67 

MTN 199413.9 40.91 94888.8 440.49 

NESTLE 26 1033.1 550.04 16 11.2 103.28 
P&G 9058.2 82.30 2430 24.26 

PZ 23120.2 53.26 2791.2 36. 14 

Samsung Electronic 976286.6 180.50 246366.8 -17.95 

SCH LUBE 2479.3 59.54 479.6 41.76 

Shell Pet 28715.4 2.34 6381.4 1.50 
Total 176380.3 644.02 21988.l 270.10 
UACN 832910.4 108.23 3702492.0 5.77 

UNILEVER 368659.1 67.72 15142.8 53.75 

Volkswagen 44261.1 43.20 17716.5 8.62 
All companies 207914.6 146.93 173828.2 97.32 

Source: Author's computation 

I 
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The patterns of relationships among the independent variables (thin capitalization variables) 

in the study are evaluated with the correlation analysis shown on Table 10 below. The result 

showed a positive correlations among all the thin capitalization variables, although not all 

correlations are strong. The correlation between bonds and bank loans is positive and 

significant, as is also the case between bonds and debenture. This means that companies that 

procure more bonds are also the ones with bigger debenture portfolio and are also more 

prone to leasing as a capitalization strategy. Bank loans is shown to be highly positively 

correlated with debenture, suggesting that multinational companies with large loan 

obligations are also having large debenture issues in their balance sheets. This is to be 

expected, given that loans and overall debentures are generally expressive of similar 

dimensions of capitalization. The correlation between bank loans and leasing as well as 

between debentures and leasing are however insignificant. This indicates that companies 

that are increasing either bank loans or debentures in its share of thin capitalization do not 

necessarily also increase leasing. 
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TABLE IO 

Correlation Matrix 

lNTX BND BNL DEBT LES 
INTX 

.. 
BND 0.073 

(0.219) 

BNL 0.059 0.267 
(0.315) (0.000) 

DEBT 0.059 0.189 0.350 
(0.314) (0.001) (0.000) 

LES 0.327 0.162 0.045 0.085 
(0.000) (0.006) (0.445) (0. 149) 

Source: Author's computation 

.., 
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Another important means of observing the relationships among the explanatory thin 

capitalisation variables of the multinational companies is to plot the seater diagrams among 

pairs of variables. We begin by considering the assumption that multinational companies 

with larger debentures tend to have bigger loan obligations to the banks. Figure 4 shows this 

relationship, where bank loans is plotted against the amount of debentures accumulation by 

the firms. A positive relationship is demonstrated by the scaterplot which proves that as the 

companies increase their loans, their share of debentures strategy in their thincapitalisation 

also inceases. The accompanying equation of the regression line also confirms this 

correlation and suggests that every one per cent increase in bank loans by the multinational 

corporations, there is a 0.778 per cent rise in debentures among the companies. The 

relationship between bank loans and lease also shows a positive interaction. Moreover, 

based on the slope coefficient of the regression line, it is seen that a one per cent increase in 

bank loans leads to a 0.88 per cent increase in lease. Thus, once a company increases its 

loan structure, there is almost a I 00 per cent chance that it will also increase leasing as a 

thin capitalisation strategy. 
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The relationship between bank Joans and bonds is shown in Figure 4, where a 

positive relationship is also shown. The slope of the regression equation also reveals that 

bonds will increase for the firms by about 0.67 per cent for every percentage increase in 

bank loans among the companies. Panel din the charts also reveals a positive relationship 

between debentures and bonds, suggesting that firms that are increasing debenture are also 

increasing bonds at a 1 to 0.77 ratio. The relationship between debenture and lease is also 

positive, like in other cases, although their interaction has the smallest slope coefficient 

(0.575) indicating that debenture and lease as thin capitalization strategies do not essentially 

go together among the multinational companies. The relationship between bonds and lease 

in Panel fof Figure 4 shows that everyone per cent increase in bonds leads to a 0.75 per cent 

rise in leasing among the companies. Thus, multinational firms that accumulate bonds also 

engage heavily in leasing in Nigeria. 
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Fig. 5 

Source: Author's computation 
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We further test for the distribution patterns of the density functions of the datasets for the 

study since the aim of the study is to investigate the interactive relationships. First, the 

concentration of the distribution of the datasets are demonstrated by the functions of the 

density distribution of the variables. The plot of the density functions in histograms (shown 

in Figure 5 above) presents the results of degree of normality amongst the variables. The 

distribution of tax obligations is quite unstable and indicates that it is non-normally 

distributed. Similar outcomes are reported for the other variables, given that they are not 

quite bell-shaped . 
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Another way to investigate the distribution of the residuals in data sequence is to plot the 

quantiles. In this study, the quantiles are plotted via the Quantile-Quantile (Q-Q) 

hypothetical plot as indicated in Figure 6 above. If the residuals are typically spread, the 

points in the QQ-plots must lie together with a straight line. For all of the datasets, the 

distributions do not lie on the straight diagonal at all levels. In each of the cases, the extreme 

ends of the distribution both on the left and right sides appear to vie off the lines. There may 

therefore be some non-nonnal fonn of the distribution that may occur at very high levels of 

the variables. The plots for all variables therefore indicates that, both great adverse and 

optimistic impact are motivating the movement from nonnality in each of the variables. This 

further confirms the results from the descriptive analysis as well as those of the distribution 

histograms shown above. 

4.2 Tests of Panel and Time series Properties of Data 

4.2.1 Cross-section Dependence Test 

The panel structure of this study indicates that there may be heterogenous 

characteristics of the variables of the study that may present certain influences on the 

outcome of the estimation strategy. ln particular, TNCs often demonstrate similar 

characteristics in terms of tax behaviour in a country, which may heighten the presence of 

tax-related agglomeration effects (Clausing, 2009; Blouin, 2012; Beer, de Mooij & Liu, 

2018; Yoo & Lee, 2019). Also, these companies all operate in Nigeria with similar tax and 

operational environment may therefore likely exhibit similar responses to overall patterns 

of thin capital characteristics. The occurrence of this may present certain levels of 

interdependencies that are related to spatial autoregressive processes among that may reduce 

the efficiency of the estimates. It is therefore necessary to disentangle the cross-sectional 

features of the relevant variables in order to monitor the array of dependence. Given that the 

number of cross-sectional units (29 MNCs) in this study is more than the time period (I 0 

years), both the Breusch and Pagan (1980) LM test and cross-sectional dependence (CO) 

test developed by Pesaran (2004) are employed for testing the cross-sectional dependence 

characteristics. This reported in Table 11 below. 



Test 

Breusch-Pagan Ltvl 

Pesaran scaled Ltvl 

Pesaran CD 

Source: Author's computation, 2021 

TABLE II 

Cross-section Dependence Test Results 

Statistic d.f. 

693.89 

10. 103 

0.975 

406 

Prob. 

0.000 

0.000 

0.329 

112 
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From the result in Table 11, it is seen that only the Peseran CD fails the significance 

test. It should be noted that the null hypothesis for this test is that there is no cross-sectional 

dependence, indicating that a non-significant coefficient is what is required in this case. 

Thus, only the Pesaran CD test fails to reject the null hypothesis of absence of cross

sectional dependence in the block of variables. The other two tests are both significant and 

indicate presence of cross-sectional dependence. This implies that the results are generally 

not fully comprehensive and in order to fully understand the properties of the variables, 

there is need to further test for the long run characteristics of the data. This will further 

contribute to the efficiency of the estimation procedure especially as the estimation also 

allows for slope heterogeneity across panel units. We thus proceed by testing for the 

presence of cointegration among the variables in the study. 

4.2.2 Unit root and cointegration tests 

Particular features (individual heterogeneity) and joint (homogenous) features of the 

finns used in the study reflect in the data employed for this study. This is the reason panel 

unit root test was used to check for the stationarity of the data, in order to avoid incidence 

of"spurious" inference. In this study, the test developed by Levin, Lin and Chu (2002) was 

employed to assess the stationarity materials of the similar panel. These tests assume same 

cointegration vectors among the companies. However, each of the companies in the study 

is likely to exhibit differences in their capitalization and tax avoidance strategies. This 

means that the homogenous unit roots alone may not suffice for capturing the stationarity 

status of the data sets given that the joint unit root hypothesis may not be adequately 

accurate. To overwhelm this, the Im, Pesaran and Shin (2003) and the Augmented Dickey

Fuller tests (which pennits for heterogeneity in the panel 's cross-section and undertakes a 

null hypothesis of no cointegration in the panel data) are also conducted. All the unit root 

test results are shown in table 12 below. 
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TA BLE 12 

Panel Data Unit Root Tests Results in levels 

Common unit process individual unit root process 
Variables 

LLC IMP ADF PP-Fisher 

" INTX -2.02• 87.28** 109.4** 

BNL -24.11 ** -4.91 ** 109. I** 120.3** 

DEBL -33.01 •• -6.39** 115.6** 118.l ** 

LES -2.41 * -0.32 70.65* 79.29 

BND -2.68** -0.44 68.45 127.9** 

Note: ••indicate significant at 5 % levels respectively; I PS = Im. Pesaran & Shm; LLC = Levin, Lin & Chu 

Source: Author's estimation, 2021. 
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Note that only the tests for levels variables are reported in the results since the variables are 

essentially stationary at this level. The table above showed that the coefficients of the test 

for all the parameters in their levels are stationary (in that the critical test values are greater 

than the test statistic). Given this condition, it is shown that the parameters are all joined of 

the same order zero. This implies that these variables will likely converge simultaneous in 

the same pattern, suggesting that cointegrated analysis can be carried out for the parameters 

with significant result. 

As shown in the cross-section dependence test, two of the test outcomes indicated the 

occurrence of cross-sectional dependence among the errors of the relationships being 

estimated. This suggests the need to include a test for the long run stabi lity of the 

relationships in the study in order to further establish the stability of the interactions among 

the variables. Moreover, the unit root results strongly indicate that the stationari ty status of 

the variables are equal with each of the variables being the same order of zero. The long run 

conditions of the variable interactions can however be established to present a stronger 

background for a dynamic relationship among the variables. Table 13 displays the results of 

the Pedroni ( 1995) and Kao ( 1999) panel cointegration tests on both the panel and the group 

assumptions along with the various difference ratios and rho statistics (non-parametric 

tests). 
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TABLE13 

Panel Cointegr ation Test Result 

Alternative hypothesis: common AR coefs. (within-dimension) 

Statistic Prob. 

Panel v-Statistic -2.187 0.99 

Panel rho-Statistic 4.444 O.D3 

Panel PP-Statistic -2.803 0.00 

Panel ADF-Statistic 0.615 0.73 

Alternative hypothesis: individual AR coefs. (between-dimension) 

Group rho-Statistic 

Group PP-Statistic 

Group ADF-Statistic 

Statistic Prob. 

7.081 

-7.699 

-3.577 

O.D3 

0.00 

0.00 

Weighted Statistic 

-2.863 

4.483 

-4.432 

-2.035 

Kao Test 

Note: the null hypothesis of no cointegration is rejected at the 0.05 level of significance respectively 

Source: Author's estimation, 2021 
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Prob. 

0.99 

0.04 

0.00 

O.o2 
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The coefficients of the IPS and Augmented Dickey Fuller test statistics for both the panel 

and group assumptions are significant at the 5 per cent level. Thus, there is solid indication 

of panel cointegration according to both the ADF-t and non-parametric-t statistics. These 

results are complemented by the Kao (1999) panel cointegration test - which is a residual

based test. Based on the Kao residual-based cointegration test shown in Table 13 above, the 

null hypothesis of no cointegration can be rejected at the 5 per cent level for each of the 

equations. Thus, the cointegration tests results show that there is strong long run 

relationships among the variables in the study. The dynamic panel data estimation 

framework can therefore be employed in the empirical analysis. 

4.3 Analysis of Regression Results 

In this section, the results of the estimated models based on the specifications in the 

previous section are presented and analysed. The analysis of the regression results is 

interested in examining the effects of thin capitalization of transnational companies on their 

tax burdens in Nigeria. This is done by interpreting the estimated results for the goal of 

drawing relevant policy and academic conclusions. This is done by considering the 

estimated coefficients in terms of strength, significance and direction of effects on the 

dependent variables. As noted in the previous chapter, the nature of data used (small panel 

with T = I 0 and N = 29) suggests that a dynamic panel data framework (based on the GMM 

estimates) may not generate efficient results in the estimated relationships. Hence the 

traditional Panel Data analysis procedure was adopted. The standard Hausman test for 

random effects is used for identifying the time-varying conditions of the panel data used in 

the study in order to determine the method of panel analysis to be adopted. The result of the 

tests are reported in the estimation Tables. 

The preliminary results of the estimates are presented in Table 14 where the outputs from 

both the fixed effects and the random effects estimates are reported. The Chi-Square statistic 
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for the random effects argument fails the significance test for each of the equations at the 5 

per cent level (p > 0.05), indicating that the null hypothesis holds, asserting that a random 

effect actually exists in the cross sections of the data. This effectively rejects the fixed

effects estimation procedure as the best method to capture the relationships in the panel and 

indicates that the Random Effects (RE) estimates are more appropriate for the analysis. We 

therefore focus on the result of the Random effects estimates. The diagnostic tests are 

generally impressive with a large R-squared value of 0.58 (even though dataset is a panel). 

This means that the variables BNL, LES, DEBL and BND jointly explain 58 deviations in 

the tax burden, leaving 42 per cent unexplained in the model. However, the R2 Adj. of 579 

per cent could also be interpreted explaining the co-movement between thin capitalization 

and tax burden. The F-stat value of I 00.3 is substantial at the 5 per cent level and shows that 

all the thin capital variables combined have significant relationship with tax liabilities of the 

TNCs used in the analysis. 
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TABLE14 

Panel Data Estimation Results of the Relationship between Thin Capitalization and Tax Liabilities 

Variable 
Fixed effect Random effect 

Coefficient t-Statistic Prob. Coefficient t-Statistic Prob. 

Constant 0.036 0.06 0.96 0.102 0.1 6 0.87 

LBNL 0.281 .. 3.75 0.00 0.275** 3.68 0.00 

LLES 0.481 ** 8.01 0.00 0.485** 8.18 0.00 

LDEBL 0.423** 5.07 0.00 0.422 .. 5.13 0.00 

LBND -0.111 -1 .68 0.09 -0.114 -1.73 0.08 

R Square 0.584 
Adj. R-sq 0.573 0.579 

F-stat. 30.82** 100.3** 

Hausman Test 1.873 (0.76) 

Heteroskedasticity 
162.9** (0.00) 

LR Test 
Note: •• indicate significance at 5% level , respectively. Source: Author's computation 

Source: Author's computation, 2021 
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The particular impacts of the thin capitalization variables on tax liabilities of the 

TN Cs is ascertained by observing the coefficients of the explanatory variables in relations 

to signs and significance. A close look at the Random effects results reveals that three of the 

coefficients of the explanatory variables are significant at the 5 per cent level (p < 0.01). 

Only the coefficient of bonds (BND) fails the significance test even at the 5 per cent level. 

This result therefore indicated that bonds issue as a thin capitalization strategy does not 

affect the tax liabilities of TNCs in Nigeria. For the other variables, the coefficients are all 

positive, indicating that bank loans, leasing and debenture issuance by TNCs have 

significant positive impacts on tax liabilities ofTNCs in Nigeria. The test heteroskedasticity 

test (based on the Likelihood Ratio outcome) reveals that there is the presence of 

heteroskedasticity in the errors of the estimated equation. This renders the efficiency of the 

estimates to become weak and the standard errors inflated. Thus, these results are generally 

unreliable. 

ln order to correct for the heteroskedasticity observed in the random effects estimates and 

to improve on the efficiency of the estimated relationships, the equation re-estimated using 

the Feasible Generalised Least Squares (FGLS) procedure. This method accounts for 

heteroskedasticity arising from either the estimated dependent variables or the heterogeneity 

of the datasets (Adegboye, 2020). This aims at evaluating whether the estimated coefficients 

from the random effects are robust to different estimation procedures. The outcomes of the 

FGLS estimation are stated in Table 15 below. In the result, the LR test for 

heteroskedasticity is reported at 1.09 (p > 0.05), signifying that the null hypothesis of no 

heteroskedasticity in the estimates is accepted. These estimates from the FGLS are thus 

more reliable for policy directions. 
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TABLE IS 

Estimation Results of the Relationship between Thin Capitalization and Tax Burden (FGLS) 

Variable Coefficient t-Statistic Prob . 

... 
Constant 0.102 0.27 0.78 

LBNL 0.215•• 3.91 0 .00 

LLES -0.485 .. -6.45 0.00 

LDEBL 0.422•• 7.20 0.00 

LBND -0.114• -2.31 0.02 

Adj. R-sq. 0.579 

F-statistic 100.3 .. 

Heteroskedasticity LR Test 1.09 (0.28) 

Note: •• indicate significance at 5% level, respectively. Source: Author's computation 

Source: Author's computation, 2021 
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In terms of the effects on tax liabilities, the result shows that all the coefficients of 

the explanatory variables passed the significance test at the at the 5 per cent level. Given 

that the FGLS results are efficient, the result shows that all the thin capitalization variables 

exert significant impacts on tax liabilities of the TNCs used in the study. The coefficient of 

bank loans is positive and shows that TNCs that increase their bank loan as a strategy for 

boosting thin capital actually tend to pay more taxes. This result shows that increasing bank 

loans may not essentially act as a form of shield for transnational corporations in Nigeria. 

Rather a one per cent increase in bank loans leads to a 0.275 per cent rise in company income 

tax liability of the companies. It appears that the TNCs do not efficiently apply their bank 

debts as a mechanism for tax shield. The coefficient of leasing is significant and negative, 

which shows that leasing as a form of thin capitalisation leads to reduction in tax liabilities 

of the transnational companies in Nigeria. For every I per cent rise in leasing, tax liabilities 

for the companies reduce by 0.485 per cent. The coefficient of debentures is positive and 

significant, which shows that debenture issues have a positive impact on tax liabilities of 

the TNCs in Nigeria. In particular, a one per cent rise in debentures leads to a 0.422 per cent 

increase in tax liabilities. 

The coefficient of bonds is negative, which suggests that increasing debentures 

among TNCs tends to lead to reduction in tax liabilities. When debenture issue rises by one 

per cent, tax liability of the TNCs tend to reduce by 0.114 per cent. These results highlight 

that bank loans and debentures (which were initially shown to have similar dimensions 

among TNCs as thin capitalization strategies) both have similar positive impacts on tax 

liabilities of the TN Cs. On the other hand, it is seen that increasing leasing and debenture 

issues by the company tend to effectively reduce tax liability of the companies. There is 

therefore evidence that leasing and debenture issues are the most effective thin capitalization 

structure that are employed by TNCs as tax shield. 
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In order to further improve on the robustness of the estimations, a further procedure is 

employed in testing the relationships. This technique internalizes any form of endogeneity 

in the relationships between the dependent variable and any of the independent variables. 

The dynamic panel data (DPD) procedure is a generalized method of moments (GMM) 

estimation for panel data. Essentially, thin capital structure and taxation may be endogenous 

in their relationship, given that more taxation may influence thin capitalization while thin 

capitalization application may also affect tax appl ication by the tax authority. These 

outcomes where also observed by Buettner and Wamser (2013) and de Mooij and Liu (2021) 

in relation to the patterns of interaction between multinational companies' tax behaviour 

and thin capitalization. Hence, the results of the GMM estimates are also reported in this 

study. 

ln Table 16, the results of the dynamic estimates of the relationships using the GMM 

technique are reported. The diagnostic tests in the result are generally impressive, given that 

the coefficients of the over-identifying restriction test statistic (Saragn test statistic) for the 

GMM estimates possess the expected p-values (i.e., they are greater than 0.1 ). The p-value 

associated with the Sargan test therefore specifies that the tools employed in the estimation 

are effective and that the models were appropriately specified. The Arrelano and Bonds 

(AR) tests are used to identify any form of serial correlations among the errors in the 

estimates based on the instruments employed in the estimation. The second order coefficient 

needs to be insignificant in order to satisfy the AR condition. From Table 14, the coefficient 

of the second order statistic is not significant (in line with apriori expectation), suggesting 

that the model error terms are serially uncorrelated in levels. The constant value of the 

lagged dependent variable is substantial at the 5 per cent level - which also justifies the use 

of a dynamic form for the relationship. The coefficient is also positive, indicating the 

presence of mean reversion and long run stability in terms tax payments within among 1NCs 

in Nigeria. 
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TABLE l6 

GMM estimates of the Results for determination of tax burden 

Dep. var.= iotx Coef. P>t 

Bnl 0.388•• 8.4 1 0.000 

Debi 0.324•• 6.46 0.000 

Les -0.350 .. -3.36 0.00 1 

Bnd -0.488 .. -5.39 0.000 

Sargon test 0.165 

AR(/) (prob) -2.75 .. (0.006) 

AR{2) {prob) -0. 77(0.440) 

Note: •• indicate significance at 5% level, respectively. Source: Author's computation 
Source: Author's computation, 2021 

!95% Coor. 

0.297 

0.225 

-0.555 

-0.3 10 
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Table 16 showed the relative contributions of the thin capitalization variables to tax 

liability of the companies is also evaluated by observing the constants value of the 

explanatory variables in relations to signs and significance. It can be seen that the 

coefficients are all positive and they also all possess the same signs with the output from the 

FGLS estimates. The results confirm the evidence that both bank loans and debentures are 

not effective tax shield instruments for the TNCs, given that their effects on tax liabilities 

are significantly positive. On the other hand, the GMM estimates confirm that increasing 

leasing and bonds issuance by TNCs tend to lower tax payments for the companies. 
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TABLE 17 

Causality test between thin capital and tax obligations 

Null Hypothesis: W-Stat. Zbar-Stat. Prob. 

LBNL does not homogeneously cause UNTX 2.63 1.82 0.07 

LINTX does not homogeneously cause LBNL 1.18 -0.52 0.60 

LES does not homogeneously cause LINTX 4.25 4.34 0.00 

LINTX does not homogeneously cause LES 4.45 4.49 0.00 

LDEBL does not homogeneously cause LINTX 2.26 1.22 0.22 

LINTX does not homogeneously cause LDEBL 1.44 -0.10 0.92 

LBND does not homogeneously cause LINTX 0.86 - 1.03 0.30 

LTNTX does not homogeneously cause LBND 1.24 -0.42 0.67 

LES does not homogeneously cause LBNL 1.29 -0.34 0.73 

LBNL does not homogeneously cause LES 2.30 1.26 0.21 

LDEBL does not homogeneously cause LBNL 1.40 -0. 16 0.87 

LBNL does not homogeneously cause LDEBL 3.03 2.46 0.01 

LBND does not homogeneously cause LBNL 1.33 -0.27 0.79 

LBNL does not homogeneously cause LBND 1.72 0.35 0.73 

LDEBL does not homogeneously cause LES 3.61 3.74 0.01 

LES does not homogeneously cause LDEBL 4.81 -4.09 0.00 

LBND does not homogeneously cause LES 1.19 -0.50 0.61 

LES does not homogeneously cause LBND 2.43 1.46 0.14 

LBND does not homogeneously cause LDEBL 3.13 -2.91 0.03 

LDEBL does not homogeneously cause LBND 3.21 2.94 0.04 

Source: Author's computation using Eviews 10 
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Finally, we test causality among the thin capitalization variables as well as between the 

variables and the income tax payments by TN Cs. The outcome of this tests will give backing 

to the argument of a possible reverse causality running from tax liabilities to thin 

capitalization among the companies. The result of the causality test using the Dumitrescu

Hurlin Panel Causality technique is presented in Table 17. From the result, it is seen that 

only the W-statistics for the null hypothesis of causality running from LES to INTX and 

from INTX to LES passed the significance test. This shows that the strongest reverse 

causality between thin capitalization and taxes by TNCs is the test between leasing and 

••••fallxaileijs- a jJ reen that leasing influences the behaviour of TNC's tax systems, tax 
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Finally, we test causality among the thin capitalization variables as well as between the 

variables and the income tax payments by TNCs. The outcome of this tests will give backing 

to the argument of a possible reverse causality running from tax liabilities to thin 

capitalization among the companies. The result of the causality test using the Dumitrescu-

Hurlin Panel Causality technique is presented in Table 17. From the result, it is seen that 

only the W-statistics for the null hypothesis of causality running from LES to INTI< and 

from INTX to LES passed the significance test. This shows that the strongest reverse 

causality between thin capitalization and taxes by TNCs is the test between leasing and 

taxes. Thus, it is seen that leasing influences the behaviour of TNC's tax systems, tax 

obligations of the TNCS also influence leasing systems. Among the thin capitalization 

variables, there is reverse causality between debt and bank loans and between debt and 

bonds among the companies. 

4.4 Tests of Hypotheses 

The nypotheses sated in this study are tested by means of the t-ratios from the panel 

regression results from the FGLS estimates in Table 15. The study adopted 5 per cent level 

of significance to conduct the test on the different hypotheses formulated. 

Hypothesis One 

Bank loans do not significantly affect tax burden of transnational companies in 

Nigeria. 

The test of this hypothesis is done based on the coefficient of the BNL variable in Table 15. 

In the result, the coefficient of BNL was 0.275 (p < 0.0 I), indicating that is significant at 

the 5 per cent level. As a result of this evidence, the null hypothesis is rejected, which shows 

that bank loans significantly affect tax burden of transnational companies in Nigeria. In 

particular, bank loans s ignificantly increase tax burdens of transnational companies in 

Nigeria. 
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Hypothesis Two 

Lease transactions have no significant effect on tax burden of transnational companies in 

Nigeria. 

For this hypothesis, the coefficient of LES is considered from the output in Table 15. The 

coefficient is -0.485 (p < 0.0 I). Since the associated p-value of the t-test for the coefficient 

is less than 0.05, it is demonstrated that the constant value passes the significance test at the 

5 per cent level. Thus, the null hypothesis is rejected, suggesting that lease transactions have 

substantial adverse effects on tax burden of transnational companies in Nigeria. 

Hypothesis Three 

Debenture loans do not significantly affect tax burden of transnational companies in 

Nigeria. 

The coefficient ofDEBL in the regression result in Table 15 is 0.422 (p < 0.01). This shows 

that the coefficient passes the significance test at the 0.05 per cent level and hence, the null 

hypothesis is rejected. From this outcome, the null hypothesis can be rejected at the 5 per 

cent level. This means that debenture loans significantly affect the tax burden of 

transnational companies in Nigeria. The effect is actually positive in this regard. 

Hypothesis Four 

Bonds have no significant effect on tax burden of transnational companies m 

Nigeria. 

For this hypothesis, the coefficient of BND is considered from the output in Table 15. The 

coefficient is 0.114 (p < 0.0 I). Since the associated p-value of the t-test for the coefficient 

is less than 0.05, it is demonstrated the constant value passes the significance test at the 5 

per cent level. Thus, the null hypothesis is rejected, suggesting that bonds actually have 

substantial adverse effect on tax burden of transnational companies in Nigeria. 
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4.5 Discussion of findings 

The results obtained in the empirical analysis of this study provides certain outcomes 

that are apt for discussion. First, the study shows that there are some forms of the application 

of thin capitalization for reducing tax burden or tax avoidance in Nigeria. This result 

therefore follows numerous studies that have found that companies that have high leverage 

of debt enjoy some form of tax shield (deductions on tax liabilities). From a theoretical 

perspective, this study confirms the Miller and Modigliani relevance theory that 

demonstrates the usefulness of debt by firms. Previous studies have demonstrated that thin 

capital is a fundamental strategy employed by international corporations for avoiding high 

tax burdens (Blouin et al 2014; Waluyo & Caturida, 2018; Darmansyah & Bambang, 2018). 

These studies all indicated that thin capitalization helps these companies reduce tax burdens 

by having a larger debt financing structure where interest on debts are non-taxed. The result 

from our study also confirms these previous studies, especially with regard to non-loan 

financing systems. The result from this study however is not in line with findings by 

Altshuler & Grubert (2003) and Agus & Etty (2019) who found no evidence of tax shield 

generated from thin capitalization among transnational companies. The finding of no effect 

may be due to the type of debt used. In our study that attempt to disaggregate debt structures 

for the firms has resulted in clearer outlines of the relationships. 

The result from the study also shows that the most important thin capitalisation 

factors that can form strategic tax burden reduction for transnational companies in Nigeria 

are the non-loan debt structures. Thus, debt that are closer to loan types do not generate 

enough tax shield for TNCs in Nigeria. Thus, the thin capitalisation strategy among TNCs 

appears not to be paying off in terms of bank loans and loan-related debt. The rational for 

this outcome may lie in the nature of the banking system in Nigeria and the fact that a small 
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proportion of debt by TN Cs is financed by local banks. The study shows specifically that 

loans and debentures had significant positive impact on tax burdens of the TN Cs, indicating 

that these debt structures increase the debt burdens of the companies. The positive impact 

of loans in this study can be understood in two dimension. First is the realization that lager 

firms that report larger tax liabilities in the study may essentially be the ones that borrow 

more from the banks. If this is the case, a strong positive relationship will be observed 

between loan, thin capitalization and tax burdens among the companies. Secondly, research 

has shown that multinational companies are often able to arrange their financing activities 

to exploit interest-deductibility benefits in their tax obligations (Heckemeyer & Overesch, 

2017; Johannesen, et al 2020). These firms do this by establishing tax-efficient debt 

acquisition in the countries where they borrow and then ensure that the lender institution 

(that receives interest) also gets favourable tax treatment. This can be done where the TNCs 

have significant influences on the financial institutions (Johannesen, et al 2020). This is 

however not too possible given the nature of the banking system in Nigeria, hence the tax 

burden-enhancing effect of loans on TN Cs in Nigeria. 

The result from the study therefore suggests that an important factor for thin capitalization 

and movement of financing into more external structures is the existence of an affiliate 

financial institutions in a low tax country. This finding are similar to those of Clausing 

(2009), Buettner and Wamser (2014). This implies that a more developed financial market 

in the country may pose significant risk for tax yields from TNCs in Nigeria since these 

international corporations will have more leeway for tax avoidance . 
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CHAPTER FIVE 

SUMMARY OF FINDINGS, CONCLUSION AND RECOMMENDATIONS 

5.1 Summary of Findings 

In this study, the effects of thin capitalization on the tax burdens of transnational 

companies (TNCs) in Nigeria was examined. The study is centred on the realization that 

TNCS are easily prone to making decisions that generate tax savings given that deductibility 

of interest makes its attractive for these companies to adapt debt financing of their foreign 

affiliates in countries with high tax rate, while they apply equity financing for affiliates in 

low-tax jurisdictions. These decisions are considered by focusing on the debt (against 

equity) financing strategies of transnational companies in Nigeria. Four debt financing 

instruments are considered (including bank loans, lease finance, debenture loans, and bonds) 

in order to evaluate the respective place of each of these debt structures in influencing tax 

burdens for the companies. Thus, the study extends previous research in this area by 

disaggregating the debt components of the companies that make up the thin capitalization 

strategy. A panel of twenty-nine (29) transnational corporations were used in the analysis 

for the period 2011 to 2020. Moreover, a mixture of panel data analysis framework and a 

dynamic (GMM-based) procedure was devised for the panel data analysis. In general, the 

results from the empirical inquiry reveals that the loan-related debt instruments of thin 

capitalization do not constitute tax shield for the TNCs, while the non-loan thin capital 

instruments actually reduce tax burdens for the companies in the study. Precisely, the 

following findings were made in the study: 

1) That bank loans significantly affect tax burden of transnational companies in Nigeria, 

suggesting that thin capitalization strategy with bank loans would increase tax 

burdens for transnational companies. 
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2) That lease transactions have significant negative effects on tax burden of 

transnational companies in Nigeria, suggesting that lease financing is an important 

tax shielding mechanism for transnational companies in Nigeria. 

3) That debenture positively affect the tax burden of transnational companies in Nigeria, 

suggesting that the thin capitalization strategy with more debentures would likely 

increase tax burdens for transnational companies in the country. 

4) That bonds have substantial adverse effect on tax burden of transnational companies 

in Nigeria. Suggesting that bonds as thin capitalization strategy constitute an 

important tax reduction mechanism for transnational companies. 

5.2 Conclusion 

It is generally agreed that transnational firms make sizable tax savings by adjusting 

both investment and income strategies. This is powered by the essentially distortionary 

capacity of taxes in firm undertakings. This study therefore complements to the prevailing 

literature that examines the implications of the welfare cost of corporate taxation systems as 

it affects firm investment and financing decisions. The argument in this study is that 

corporate taxes can distort firm investment structure and minimize foreign investment 

inflows to the country. For the part of the fiscal authority, it is imperative to integrate this 

aspect of distortion when assessing the general effect of corporate tax policy or proposal. 

This is where this study is relevant given that it has demonstrated that transnational 

companies in Nigeria tend to involve in thin capitalization so as to reduce tax burdens. 

5.3 Recommendations 

The findings of this study give rise to the following recommendations which are 

beneficial to both the managers and other market participants. The following 

recommendations are made: 
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1) Given the results of the study, it is recommended that transnational companies in 

Nigeria should minimize the use of bank loans and debentures as thin capitalization 

strategy since they do not enable the reduction of tax burden. 

2) For the TNCs, the result from the study shows that thin capitalization is only efficient 

when a larger share of debt is in non-loan form. In particular, bond holding (which is 

easily obtained in foreign markets) and lease financing are the main debt structures that 

TNCs need to focus on 

3) That thin capitalization rules should be intensified by the fiscal authority in the country. 

Essentially, thin capitalization rules deny interest deductibility above a certain 

threshold by considering either the payment on interest in relation to cashflow or the 

net debt-to-equity ratio of these companies. When these rules are well-designed, both 

financing shifting towards more debt and debt shifting by TNCs can be effectively 

reduced in Nigeria. 

4) Furthermore, government needs to get the corporate tax rate right in Nigeria. This is 

because, the findings from the study have shown that debt shifting in the country is 

very sensitive to changes in the corporate tax rate. Thus, if tax rates are made 

specifically for the TN Cs in relation to their capacity for thin capitalization, more TNCs 

may be willing to operate in the country. Tax administration can however achieve the 

desired results in Nigeria if tax rules are simplified and burdens that are related to rates 

are reduced in order to clarify issues of legal tax base and exemption packages. 

5.4 Contribution to knowledge 

This research has contributed to the existing literature in the concept of thin 

capitalization and concentrated on tax burden of transnational companies in Nigeria. It is 

hoped that this study will enable regulatory authorities and government provide a framework 

towards full implementation of the Finance Act of2020 that place ceiling on the unit of debt 
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schedule which contains provisions disallowing excess interest. The study supported the 

position in Finance Act of 2020 that interest expenses should not be carried forward for a 

period more than five (5) years from the period the excess interest was first incurred. This 

attempt is geared toward discouraging company carrying forward excessive debt in their 

capital structure that could in future exposed its operations to insolvency, litigation and 

bankruptcy. 

Furthermore, the study unveil to corporate organization the need to efficiently utilize non 

loan debt instruments such as lease financing and corporate bonds as a better thin 

capitalization scheme provided they do not emanate from related party as prohibited in thin 

capitalization rule in Nigeria. The work would also function as a reference material to 

corporate managers of multinational companies and other companies that are yet to adopt 

thin capitalization scheme the need to choose from several debt instruments for the 

minimization of tax payable. 

5.5 Suggestions for Further Studies 

The objective of this study was to examine thin capitalization and its effect on tax 

burden of transnational companies in l\igeria using twenty nine (29) transnational 

companies and ten (10) years consolidated financial statement of the study companies. 

These companies were carefully selected from oil and gas sector, Breweries, Conglomerate, 

pharmaceutical companies, Industrial and domestic product and Food, Beverages and 

Tobacco industries from 2011 to 2020 financial years. The researcher suggests that further 

studies should be made on: 

I. Thin capitalization in services organizations in Nigeria 

2. Thin capitalization in deposit money banks in Nigeria 
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3. Related studies should also be conducted in sectors not covered by this research so 

as to enable the generalization of the applicability of thin capitalization on the economic 

activities of corporate organization. 
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APPENDICES 

APPENDIX 1 

Annualised data from various study transnational companies 
BNL DBL BND LES INTX 

LAFARGE 45183312 2038951 21136 425021 8525000 
4038215 562329 19327 371091 4881000 
4384444 329214 17334 200624 6553284 
3710261 274257 36834 264011 8259421 
9585101 135465 75012 385321 387726 
3648829 680471 10863 467721 4284966 
3087827 748942 58351 419532 3857332 
115202 526665 48621 264013 9058929 
162481 5139600 33849 173586 1697180 
187193 848180 34083 786884 6352400 

UACN 1620236 692034 3227011 261824 1642719 
7061996 477390 4812730 326482 2781593 
6409142 730664 4220761 277034 3182629 
5909680 492289 3806471 590313 5929810 
7737406 819158 3190472 771709 6526570 
8125644 1212770 4518266 1899944 
5751564 237079 4271923 1955014 
1329037 2704552 2510944 281040 1921733 
4500793 503570 2717236 360811 3959969 
1850583 459598 3749102 4554941 6182850 
2401625 459598 3610528 278678 1023576 

MTN 195283 270488 229170 
235549 104622 193625 
217424 107906 1385383 
346640 113388 3223 12913764 
394701 137838 1057 1248790 
250479 863203 1258 7959833 1336185 
189783 100543 43541 1304108 67954967 
274920 119820 117347 2032530 37850862 
141529 143878 548425 2332238 75656747 
380089 32453 228770 3365400 87994000 
330551 190599 298180 5479800 93660000 

Airtel 394000 49995 46630 547980 87994 
171401 118804 29000 27680 93660 
82338 58956 35038 27467 19813 

984082 31390 30673 43910 17318 
, 7271743 12510 .. 62158 44050 14398 

591575 86680 204644 14048 30916 
892686 57238 395292 61742 19980 
896373 129442 368912 25933 15898 
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544681 80680 65413 38990 44690 
586494 229183 69515 65820 21240 
629476 354128 513820 26472 76014 

EniOil 20305 7478 1097 2997 9157 
23102 6495 3772 3045 10674 
19145 5047 5180 3440 11679 
20875 4685 5037 3678 91056 
19316 6575 5028 2655 6492 
19397 8396 6404 2205 3122 
20564 6675 6219 1672 1936 
20179 4528 6552 1684 3467 
20082 5783 6760 1820 5970 
18910 5608 5502 1478 5591 
21895 4791 5381 8763 2650 

OHL 5644 4106 1659 175 458 
403 4004 4109 149 393 

1335 12100 5088 213 361 
486 12050 4290 210 400 
553 4255 4304 164 338 

1464 4292 4217 203 351 
8993 4402 5350 181 477 
2593 4432 5472 9859 362 
2916 2525 5467 1031 145 
6616 2562 4826 1636 626 

IBM TECH 4037 3419 1327 13931 64600 
6018 6428 3302 23531 1890 

32856 6862 1885 8996 3363 
35073 5731 1881 1650 4234 
33428 6461 2847 
34655 7513 6461 
73870 11795 67899 12828 4695 
66690 10134 60988 7037 11715 
54102 8797 2124 1729 7316 
54355 7183 3725 1525 8296 
47283 6382 5281 2418 8640 

Shell Pet 9237 100552 5900 14870 
7124 102659 4902 24475 

29921 7833 7506 750 23449 
38332 7208 5943 703 13584 
52849 5530 8483 1537 
82992 9480 7964 8299 
73890 11795 8163 2290 4695 
66690 10134 4993 653 11715 

" .... 81360 15064 5080 1525 9053 
91115 16899 4880 1380 5433 
72836 12074 3298 926 3793 

Mobil oil 11082 51923 1047 20611 
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89041 23106 3709 18494 
36532 79280 3430 2391 31045 

158081 68914 21255 3530 24263 
19925 17089 173754 6118 20532 

1669 41336 220538 10599 20333 
13830 28932 5346 1166 4066 
17930 24406 4198 1521 11741 
20578 26342 3826 1564 9532 
17306 21416 4615 1908 5282 
18561 21242 5350 1921 5632 

Total 93847 10934 16440 37845 
12519 29186 14090 1914 
14535 29392 2881 27841 16747 
11193 34574 54470 18840 14767 
15682 4765 37640 58932 15424 
18587 10576 3273 36746 24483 
92197 16240 28176 36259 29852 
81895 932932 32644 11281 
74912 644801 40941 37710 
39877 50403 24056 36259 72117 
31047 83984 35853 31093 259732 

UNILEVER 730809 46211 197123 
593410 38500 45222 249223 
756567 265637 3081 55845 169743 
749167 401056 3541 48921 185167 
120607 762602 564960 460892 
742654 591055 230765 578697 
205012 414275 5317 103453 
164628 796800 22709 5572 166701 
216504 323541 23391 5561 257523 
235661 46914 29348 3199 226349 
228440 44616 28187 2940 192318 

ETISALAT 15136 17380 16274 18999 138246 
29187 15092 42541 167925 201157 
41629 16977 28962 304237 424117 
39274 29182 85217 136026 503193 

186194 36097 74953 52570 582711 
178805 41996 14608 6983 11088476 
182039 40747 14217 7070 11124486 
200351 46702 15112 5152 1245241 

14973 85524 15528 3273 1500239 
6458 4850 11607 1993 1614443 
7334 5823 12580 4838 1450709 

Julius Beg 18729 129899 2481 2481 1923002 
16038 158211 3655 3655 6521140 
37263 74773 3311 601183 
48740 50977 2818 563570 
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32017 34800 4880 489441 
3281590 24807 5632 466921 
465880 55833 10976 4760 2318763 

12950012 49834 38474 6991 1221620 
8135459 7273975 3873 39090 4095852 
1818494 708237 20199 1370703 5159277 
2310386 5503437 7364 1309390 2620369 

Volkswa 37159 9437 11941 3138 1767 
44443 12162 11603 4090 3126 
14352 54060 16952 132 5056 
17177 59987 14614 14 3107 
18893 47836 21748 17 4040 
24613 55872 23755 23 3299 
28036 66981 23601 36 3315 
26291 37622 17877 28 3664 
28036 48774 15290 29 3804 
29099 19784 957 2914 
32645 19825 1100 2646 

Samsung 550057 509267 995400 107101 759153 
Electronic 2192987 1109966 647379 136854 2969694 

3433174 946660 125894 101771 5751665 
933495 2298712 106944 82402 7476087 

6996114 1198517 108275 92489 3960643 
5469187 1087641 159072 88596 6099929 
1100048 51758 104713 18599 7061911 
1604177 842880 114475 10925 12385744 

75671 855543 50315 50122 3990896 
1659177 861922 51201 1855779 1662569 
1847884 856229 48904 2202901 1370248 

Cadbury 1962753 16947 62531 1183725 
2871631 56600 29183 1382467 
1736524 108267 189997 1987443 
6271653 299635 167925 1398258 
2517277 164258 153028 121535 424117 
1560729 726628 228714 17042 266468 
1228936 258271 635421 136026 266468 
1083642 104527 273901 52570 50319 
3726826 118562 141650 1873 2572 
2735418 672618 187263 6805 468032 
3450725 290157 267364 6867 523762 

Google 49526 4172 26281 
41735 4481 19735 
3159 3990 5273 463 1409 
2699 5274 6381 522 1771 
3932 4418 1140 2576 2692 
1995 3225 1631 3415 1524 

66149 4222 2731 1171 3728 
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357271 4772 3863 10941 4177 
4554 3183 50919 16482 5282 

135932 7341 53413 12211 7813 
107345 1837 28172 146724 68351 

Coca cola 8100 1660 2384 
12871 1569 20995 1808 2805 
24353 3514 25583 2917 1890 
23774 7310 28347 3547 1625 
23073 3253 23597 4400 1124 
28311 13129 1173 2239 
29684 12498 9960 1586 
71189 10114 1024 4184 
78201 10222 8431 5260 

6343 3507 9261 2295 5491 
7114 1962 6715 6081 4830 

PZ 172400 2401 413 9381 29100 
219300 4962 969 5511 28200 

25228 1768 
88717 8540 2329 
46237 10356 2891 4729 2580 
23284 3620 25418 19860 

128676 3103 27588 101830 
318364 72630 5982 32668 1124572 
234985 37712 3991 34785 386389 
186210 27836 3018 11984 786596 
23070 10475 2635 15519 745176 

P&G 3830 1798 3284 264 4101 
1536 1024 3392 224 3392 

21080 8698 254 3468 
19111 12432 497 241 3441 
18329 12021 1272 249 2916 
18445 11653 1407 3342 
18038 11653 3271 843 3063 
20863 10423 3737 213 3465 
20395 9697 2400 166 2103 
23537 11183 2167 255 2731 
19263 28263 2873 4181 1524 

GUI NESS 3507303 129865 625237 
4210672 133293 824903 
3272478 851305 661194 338492 616853 
8557059 879618 158992 387025 514514 
5236682 215999 352663 210808 
9875392 121188 118834 300020 
3390828 141646 277194 104292 331355 
1565957 102434 402647 133575 738361 
8116367 557295 481090 115906 322555 
8104582 508632 290330 111787 161989 
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1209526 863148 287162 811231 130133 
GLAXO 122030 29164 279 9500 2016370 

148090 26980 175 28000 3593850 
146710 36310 6888 13440 3087770 
154560 27890 49 777 1594530 
158410 29430 155 85 225780 
153240 13080 404 705 1188598 
146610 41290 153 9410 3293466 
282500 14264 194 2400 1667000 
579300 20271 74 6800 1535000 
691800 23590 127 2140 4553960 
372500 23425 381 1117 4350000 

SCH LUBE 2214 381 222 890 
1041 336 250 1545 
1163 958 247 1618 1700 
1819 964 270 318 1848 

37180 759 368 441 746 
16463 3153 184 278 
14875 3324 850 330 
27881 3971 801 1180 261 
18368 5110 720 255 585 
28377 5837 884 491 614 
17360 4710 1147 380 583 

CHEVRON 11966 384520 
19960 419967 
23960 37411 708 99 46792 
33584 1270 813 97 32400 

315934 3790 422 6854 1912 
33477 4928 310 8060 165516 
27171 10841 306 9350 1004 

364581 51926 374 9404 16370 
417380 5726 950 345 5715 

26530 32820 174 660 2691 
22183 1548 1173 450 1892 

NESTLE 7519 10950 1847 1934 
6207 16100 127 6381 2555 
9009 18568 1012 3352 3201 

26471 947809 2774 1770 3789 
26354 824623 1839 2945 2095 
12530 171088 2985 1838 5585 
10384 401303 1095 1945 13623 
39816 2906 364493 
35715 37288 391608 

.... 23132 14032 1176 3210 31503 
27928 12019 3167 2610 3365 

Halliburt 3119 112 7126 8530 
4820 5182 14390 
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4285 140 7222 12350 
7765 588 197 1834 12750 

14687 659 311 228 2740 
14687 170 184 381 6700 
12214 512 297 257 2180 

1043 714 150 171 25540 
27152 827 328 132 30180 
10316 110 169 525 1900 
9632 195 287 530 2650 

Accenture 52162 1402 378127 
49192 1620 239072 

4419 22400 252533 
4762 6806 60825 51937 309999 
5933 38394 62819 578149 1121743 
1848 25587 54008 547206 1136741 
2773 24457 61413 539711 1253969 
2907 22163 47103 51662 981100 
5337 19676 53509 44585 1593499 
6411 16247 20639 37539 1405556 
7820 54052 28367 31882 1589018 

MAERSK 827162 6291 52614 273 24918 
75322 4136 13099 568 26174 
82377 4937 14507 648 32447 
11977 5421 25850 866 18315 
16461 1425 24628 736 18186 
10913 1412 5518 2220 2972 
11408 1335 7501 1941 522 
15076 2437 7804 2745 219 
29108 680 5373 2266 398 
7455 721 4819 8577 458 
5868 758 3824 8747 407 

B&HOil 177210 41160 8419 138917 
209821 38162 11271 201782 
221385 221384 50000 11342 123288 
262330 262330 63121 9546 86481 
364085 130660 6341 98249 124385 
284531 63918 6882 93128 155360 
167074 55086 7633 120610 113488 
300305 82318 3778 76406 124709 

76384 62285 95931 110438 
108285 12937 405514 250685 89219 

1046231 13937 412060 246189 48997 
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APPENDIX2 
Descriptive Statistics for Annual changes in variables 

GINTX GBND GBNL GDEBT OLES 
Mean 187.2256 97.75819 148.8101 147.5610 135.8741 
Median 5.335527 3.088909 4.841008 1.483848 0.603738 
Maximum 18097.20 3836.000 10149.52 14496.41 6965.979 
Minimum -99.39341 -99.28862 -98.72534 -96.60528 -96.77262 
Std. Dev. 1298.323 435.2430 754.7956 1024.197 673.2539 
Skewness 11.42353 6.484708 9.856344 11.66540 7.227640 
Kurtosis 147.8311 49.51522 122.38 12 154.5167 61.60949 

Jarque-Bera 232895.5 25261.94 158604.9 254600.9 39476.97 
Probability 0.000000 0.000000 0.000000 0.000000 0.000000 

Sum 48678.67 25417.13 38690.64 38365.86 35327.27 
Sum Sq. Dev. 4.37E+08 49064034 1.48E+o8 2.72E+o8 1.17E+08 

Observations 260 260 260 260 260 



APPENDIX3 
Correlation Matrix 

Covariance Analysis: Ordinary 
Date: 10116/21 Time: 10:16 
Sample: 2011 2020 
Included observations: 289 
Balanced sample (listwise missing value deletion) 

Correlation 
Probabili INTX BND 

INTX 1.000000 

BND 0.072554 1.000000 
0.2188 

BNL 0.059285 0.267331 
0.3152 0.0000 

DEBT 0.059409 0.189002 
0.3142 0.0012 

LES 0.327039 0.161647 
0.0000 0.0059 

BNL DEBT 

1.000000 

0.350299 1.000000 
0.0000 

0.045077 0.085095 
0.4452 0.1490 

APPENDIX4 

Hausman Test 

Dependent Variable: LINTX 
Method: Panel Least Squares 
Date: I 0116/21 Time: 10:24 
Sample: 2011 2020 
Periods included: 10 
Cross-sections included: 29 
Total panel (balanced) observations: 290 

Variable Coefficient Std. Error t-Statistic 

c 0.102438 0.630685 0.162423 
LBNL 0.274527 0.074136 3.702999 
LLES 0.485452 0.058907 8.241050 

LDEBT 0.421762 0.081704 5.162063 
LBND -0.114099 0.065484 -1.742400 

R-squared 0.584734 Mean dependent var 
Adjusted R-squared 0.578906 S.D. dependent var 
S.E. of regression 1.974639 Akaike info criterion 
Sum squared resid 1111.271 Schwarz criterion 
Log likelihood -606.2821 Hannan-Quinn criter. 
F-statistic 100.3267 Durbin-Watson stat 
Prob(F-statistic) 0.000000 
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LES 

1.000000 

Prob. 

0.8711 
0.0003 
0.0000 
0.0000 
0.0825 

10.85713 
3.042971 
4.215739 
4.279013 
4.241089 
0.497552 



Dependent Variable: LINTX 
Method: Panel Least Squares 
Date: l O/l 6/2 l Time: l 0:25 
Sample: 2011 2020 
Periods included: 10 
Cross-sections included: 29 
Total panel (balanced) observations: 290 

Variable Coefficient Std. Error t-Statistic Prob. 

c 0.035884 0.639180 0.056141 0.9553 
LBNL 0.280975 0.075000 3.746329 0.0002 
LLES 0.480756 0.060011 8.011103 0.0000 

LDEBT 0.422923 0.083336 5.074904 0.0000 
LBND -0.111458 0.066339 -1.680133 0.0941 

Effects Specification 

Period fixed (dummy variables) 

R-squared 
Adjusted R-squared 
S.E. of regression 
Sum squared resid 
Log likelihood 
F-statistic 
Prob(F-statistic) 

0.592112 
0.572900 
1.988669 
1091.526 

Mean dependent var 
S.D. dependent var 
Akaike info criterion 

10.85713 
3.042971 
4.259880 

-603.6826 
30.81975 
0.000000 

Schwarz criterion 4.437047 
Hannan-Quinn criter. 4.330862 
Durbin-Watson stat 0.481329 

Dependent Variable: LINTX 
Method: Panel EGLS (Period random effects) 
Date: 10/ 16/21 Time: I 0:25 
Sample: 20 11 2020 
Periods included: 10 
Cross-sections included: 29 
Total panel (balanced) observations: 290 
Swamy and Arora estimator of component variances 

Variable Coefficient Std. Error 

c 0.102438 0.635166 
LBNL 0.274527 0.074663 
LLES 0.485452 0.059325 

LDEBT 0.421762 0.082285 
LBND -0.114099 0.065949 

Effects Specification 

Period random 
Idiosyncratic random 

Weighted Statistics 

t-Statistic Prob. 

0.161277 0.8720 
3.676873 0.0003 
8.182907 0.0000 
5.125643 0.0000 

-1.730107 0.0847 

S.D. Rho 

0.000000 0.0000 
1.988669 1.0000 
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R-squared 
Adjusted R-squared 
S.E. of regression 
F-statistic 
Prob(F-statistic) 

R-squared 
Sum squared resid 

0.584734 Mean dependent var 
0.578906 S.D. dependent var 
1.974639 Sum squared resid 
I 00.3267 Durbin-Watson stat 
0.000000 

Unweighted Statistics 

0.584 734 Mean dependent var 
1111.271 Durbin-Watson stat 

Correlated Random Effects - Hausman Test 
Equation: Untitled 
Test period random effects 

Chi-Sq. 
Test Summary Statistic Chi-Sq. d.f. 

Period random 1.873182 4 

10.85713 
3.042971 
1111.271 
0.497552 

10.85713 
0.497552 

Prob. 

0.7591 

•• WARNING: estimated period random effects variance is zero. 

Period random effects test comparisons: 

Variable 

LBNL 
LLES 

LDEBT 
LBND 

Fixed 

0.280975 
0.480756 
0.422923 

-0.111458 

Random 

0.274527 
0.485452 
0.421762 

-0.114099 

Var(Diff.) 

0.000050 
0.000082 
0.000174 
0.000052 

Prob. 

0.3639 
0.6038 
0.9299 
0.7131 
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APPENDIXS 
Residual Cross-Section Dependence Test 
Null hypothesis: No cross-section dependence (correlation) in 
residuals 
Equation: Untitled 
Periods included: l 0 
Cross-sections included: 29 
Total panel observations: 290 
Note: non-zero cross-section means detected in data 
Cross-section means were removed during computation of 
correlations 

Test 

Breusch-Pagan LM 
Pesaran scaled LM 
Pesaran CD 

Statistic 

693.8955 
10.10315 
0.975624 

Panel Cross-section Heteroskedasticity LR Test 
Null hypothesis: Residuals are homoskedastic 
Equation: UNTITLED 

d.f. Prob. 

406 0.0000 
0.0000 
0.3293 

Specification: LINTX C LBNL LLES LDEBT LBND 

Value Df Probability 
Likelihood ratio 162.993 I 29 0.0000 

LR test summary: 
Value Df 

Restricted LogL -606.2821 285 
Unrestricted LogL -524.7856 285 
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Unrestricted Test Equation: 
Dependent Variable: LINTX 
Method: Panel EGLS (Cross-section weights) 
Date: 10/ 16/21 Time: 10:35 
Sample: 2011 2020 
Periods included: I 0 
Cross-sections included: 29 
Total panel (balanced) observations: 290 
Iterate weights to convergence 
Convergence achieved after 12 weight iterations 

Variable 

c 
LBNL 
LLES 

LDEBT 
LBND 

R-squared 
Adjusted R-squared 
S.E. of regression 
Sum squared resid 
Log likelihood 
F-statistic 
Prob(F-statistic) 

R-squared 
Sum squared resid 

Coefficien 
t Std. Error t-Statistic Prob. 

-1.259791 0.364613 -3.455149 0.0006 
0.256558 0.050937 5.036769 0.0000 
0.377010 0.034566 10.90707 0.0000 
0.446722 0.049758 8.977828 0.0000 
0.075032 0.036404 2.061078 0.0402 

Weighted Statistics 

0.839740 Mean dependent var 18.48051 
0.837490 S.D. dependent var 15.74467 
2.086964 Akaike info criterion 3.653694 
1241.295 Schwarz criterion 3.716968 

-524.7856 Hannan-Quinn criter. 3.679044 
373.3388 Durbin-Watson stat 0.782219 
0.000000 

Unweighted Statistics 

0.536144 Mean dependent var 10.85713 
1241.299 Durbin-Watson stat 0.417316 
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APPENDIX6 
FGLS ESTIMATE 

Dependent Variable: LINTX 
Method: Panel EGLS (Period random effects) 
Date: 10/23/21 Time: 17: 14 
Sample: 2011 2020 
Periods included: I 0 
Cross-sections included: 29 
Total panel (balanced) observations: 290 
Swamy and Arora estimator of component variances 
White cross-section standard errors & covariance (d.f. corrected) 

Variable Coefficient Std. Error t-Statistic Prob. 

c 0.102438 0.373519 0.274250 0.7841 
LBNL 0.274527 0.070262 3.907205 0.0001 
LLES -0.485452 0.075214 -6.454246 0.0000 

LDEBT 0.421762 0.058567 7.201381 0.0000 
LBND -0.114099 0.049426 -2.308487 0.0217 

Effects Specification 
S.D. Rho 

Period random 0.000000 0.0000 
Idiosyncratic random 1.988669 1.0000 

Weighted Statistics 

R-squared 0.584734 Mean dependent var 10.85713 
Adjusted R-squared 0.578906 S.D. dependent var 3.042971 
S.E. of regression 1.974639 Sum squared resid 1111.271 
F-statistic 100.3267 Durbin-Watson stat 0.497552 
Prob(F-statistic) 0.000000 

Unweighted Statistics 

R-squared 0.584734 Mean dependent var I 0.85713 
Sum squared resid 1111.271 Durbin-Watson stat 0.497552 
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APPENDIX 7 
Panel unit root test: Summary 
Series: LINTX 
Date: 10/ 16/2 1 Time: 10:37 
Sample: 2011 2020 
Exogenous variables: Individual effects 
User-specified lags: l 
Newey-West automatic bandwidth selection and Bartlett kernel 
Balanced observations for each test 

Cross-
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process) 
Levin, Lin & Chu t* -4.95248 0.0000 29 232 

Null: Unit root (assumes individual unit root process) 
Im, Pesaran and Shin W-
stat -2.02065 0.0217 29 232 
ADF - Fisher Chi-square 87.2824 0.0077 29 232 
PP - Fisher Chi-square 109.375 0.0001 29 261 

** Probabilities for Fisher tests are computed using an asymptotic 
Chi 

-square distribution. All other tests assume asymptotic 
normality. 

Panel unit root test: Summary 
Series: LBNL 
Date: 10/16/21 Time: 10:38 
Sample: 20 I I 2020 
Exogenous variables: Individual effects 
User-specified lags: I 
Newey-West automatic bandwidth selection and Bartlett kernel 
Balanced observations for each test 

Cross-
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process) 
Levin, Lin & Chu t* -24.1130 0.0000 29 232 

Null: Unit root (assumes individual unit root process) 
Im, Pesaran and Shin W-
stat -4.90817 0.0000 29 232 
ADF - Fisher Chi-square 109.068 0.0001 29 232 
PP - Fisher Chi-square 120.273 0.0000 29 261 

** Probabilities for Fisher tests are computed using an asymptotic 
Chi 

-square distribution. All other tests assume asymptotic 
normality. 

165 



Panel unit root test: Summary 
Series: LDEBT 
Date: 10/ 16/21 Time: 10:38 
Sample: 2011 2020 
Exogenous variables: Individual effects 
User-specified lags: I 
MQw Q)'- W ... at nuto rrn1tic bundwiuth se\ection and Bartlett kernel 
Balanced observations for each test 

Cross-
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process) 
Levin, Lin & Chu t* -33.0148 0.0000 29 232 

Null: Unit root (assumes individual unit root process) 
Im, Pesaran and Shin W-
stat 
ADF - Fisher Chi-square 
PP - Fisher Chi-square 

-6.39489 
115.594 
118.121 

0.0000 
0.0000 
0.0000 

29 
29 
29 

232 
232 
261 

** Probabilities for Fisher tests are computed using an asymptotic 
Chi 

-square distribution. All other tests assume asymptotic 
normality. 

Panel unit root test: Summary 
Series: LLES 
Date: 10/16/21 Time: 10:38 
Sample: 2011 2020 
Exogenous variables: Individual effects 
User-specified Jags: I 
Newey-West automatic bandwidth selection and Bartlett kernel 
Balanced observations for each test 

Cross-
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process) 
Levin, Lin & Chu t* -2.40775 0.0080 29 232 

Null: Unit root (assumes individual unit root process) 
Im, Pesaran and Shin W-
stat 
ADF - Fisher Chi-square 
PP - Fisher Chi-square 

-0.32493 
70.6542 
79.2911 

0.3726 
0.1231 
0.0331 

29 
29 
29 

232 
232 
261 

**Probabilities for Fisher tests are computed using an asymptotic 
Chi 

-square distribution. All other tests assume asymptotic 
normality. 
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Panel unit root test: Summary 
Series: LBND 
Date: 10/ 16/21 Time: 10:39 
Sample: 2011 2020 
Exogenous variables: Individual effects 
User-specified lags: 1 
Newey-West automatic bandwidth selection and Bartlett kernel 
Balanced observations for each test 

Cross-
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process) 
Levin, Lin & Chu t* -2.68201 0.0037 29 232 

Null: Unit root (assumes individual unit root process) 
Im, Pesaran and Shin W-
stat 
ADF - Fisher Chi-square 
PP - Fisher Chi-square 

-0.44488 
68.4479 
127.971 

0.3282 
0.1640 
0.0000 

29 
29 
29 

232 
232 
261 

** Probabilities for Fisher tests are computed using an asymptotic 
Chi 

-square distribution. All other tests assume asymptotic 
normality. 
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APPENDIX8 
Residual Cointegration Test 
Series: LINTX LBNL LDEBT LBND LLES 
Date: 10/ 16/21 Time: 10:40 
Sample: 2011 2020 
Included observations: 290 
Cross-sections included: 29 
Null Hypothesis: No cointegration 
Trend assumption: No deterministic trend 
User-specified lag length: 1 
Newey-West automatic bandwidth selection and Bartlett kernel 

Alternative hypothesis: common AR coefs. (within-dimension) 

Panel v-Statistic 
Panel rho-Statistic 
Panel PP-Statistic 
Panel ADF-Statistic 

Statistic 
-2.187407 
4.443835 

-2.802629 
0.615434 

Prob. 
0.9856 
0.0381 
0.0025 
0.7309 

Weighted 
Statistic 

-2.862789 
4.482715 

-4.431974 
-2.034978 

Alternative hypothesis: individual AR coefs. (between-dimension) 

Group rho-Statistic 
Group PP-Statistic 
Group ADF-Statistic 

Statistic 
7.081002 

-7.698643 
-3.577126 

Prob. 
0.0337 
0.0000 
0.0002 
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Prob. 
0.9979 
0.0363 
0.0000 
0.0209 



APPENDIX9 

Kao Residual Cointegration Test 
Series: LJNTX LBNL LDEBT LBND LLES 
Date: 10/16/21 Time: 10:42 
Sample: 2011 2020 
Included observations: 290 
Null Hypothesis: No cointegration 
Trend assumption: No detenninistic trend 
User-specified lag length: 1 
Newey-West automatic bandwidth selection and Bartlett kernel 

ADF 

Residual variance 
HAC variance 

t-Statistic 
-8.284273 

1.390706 
0.935267 

Prob. 
0.0000 
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APPENDIX 10 
Pairwise Granger Causality Tests 
Date: I 0/16/21 Time: 10:41 
Sample: 2011 2020 
Lags:2 

Null Hypothesis: Obs F-Statistic Prob. 

LBNL does not Granger Cause LINTX 232 2.06941 0.1286 
LINTX does not Granger Cause LBNL 1.40593 0.2473 

LDEBT does not Granger Cause LINTX 232 5.64499 0.0040 
LINTX does not Granger Cause LDEBT 0.98850 0.3737 

LBND does not Granger Cause LINTX 232 0.66549 0.5150 
LINTX does not Granger Cause LBND 0.90379 0.4065 

LLES does not Granger Cause LINTX 232 9.78101 8.E-05 
LINTX does not Granger Cause LLES 3.61823 0.0284 

LDEBT does not Granger Cause LBNL 232 2.70005 0.0694 
LBNL does not Granger Cause LDEBT 8.63965 0.0002 

LBND does not Granger Cause LBNL 232 0.52015 0.5951 
LBNL does not Granger Cause LBND 3.39630 0.0352 

LLES does not Granger Cause LBNL 232 1.73693 0.1784 
LBNL does not Granger Cause LLES 3.68147 0.0267 

LBND does not Granger Cause LDEBT 232 2.74477 0.0664 
LDEBT does not Granger Cause LBND 4.43841 0.0129 

LLES does not Granger Cause LDEBT 232 5.33992 0.0054 
LDEBT does not Granger Cause LLES 3.68017 0.0267 

LLES does not Granger Cause LBND 232 6.19074 0.0024 
LBND does not Granger Cause LLES 2.85015 0.0599 

. xtabond2 intx bnl debt !es bnd, gmm(l l .intx) iv(bnl debt) small 
Favoring speed over space. To switch, type or click on mata: mata set matafavor space, 
perm. 

Warning: Number of instruments may be large relative to number of observations. 

Dynamic panel-data estimation, one-step system GMM 

Group variable: companynum 
Time variable : year 
Number of instruments= 47 
F(4, 285) 240.30 

Prob > F = 0.000 

Number of obs = 
Number of groups = 

Obs per group: min = 
avg= 10.00 

max = 10 

290 
29 

10 
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intx I Coef. Std. Err. t P>ltl [95% Conf. Interval] 

--------------t----------------------------------------------------------------
bnl I .3882328 .0461455 

debt I .3237267 .0501114 

les I -.3502625 .1041365 

bnd l -A877062 .0904659 

8.41 0.000 .2974035 .479062 
6.46 0.000 .2250912 .4223622 

-3.36 0.00 I -.5552367 -.1452883 

-5.39 0.000 -.3096401 -.6657723 

Instruments for first differences equation 

Standard 

D.(bnl debt) 
GMM-type (missing=O, separate instruments for each period unless collapsed) 

L( 1/9).L.intx 
Instruments for levels equation 

Standard 
bnl debt 

cons 
GMM-type (missing=O, separate instruments for each period unless collapsed) 

D.L.intx 

Arellano-Bond test for AR(l) in first differences: z = -2.75 Pr > z = 0.006 
Arellano-Bond test for AR(2) in first differences: z = -0.77 Pr > z = 0.440 

Sargan test of overid. restrictions: chi2(42) = 26.35 Prob > chi2 = 0.135 

(Not robust, but not weakened by many instruments.) 

Difference-in-Sargan tests of exogeneity of instrument subsets: 
GMM instruments for levels 

Sargan test excluding group: chi2(34) = 63.55 Prob > chi2 = 0.002 

Difference (null H = exogenous): chi2(8) = 202.80 Prob > chi2 = 0.000 
iv(bnl debt) 
Sargan test excluding group: chi2{40) = 216.20 Prob > chi2 = 0.000 

Difference (null H = exogenous): chi2(2) = 50.15 Prob > chi2 = 0.000 
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