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ABSTRACT 

Agricultural performance is defined as the production of agricultural goods in sufficient 

quantity to guarantee food security. The agricultural industry has been in a state of crisis 

owing to a lack of modern farming systems, which has resulted in food scarcity. The study's 

primary aim is to investigate the moderating effect of Managerial Competence (MC) on the 

relationship between Agricultural Performance (AP) and Information and Communication 

Technology (ICT), Access to Finance (AF), and Innovation (IN). Nigeria's agricultural 

performance has deteriorated considerably since independence. The study framework was  

created in accordance with two theories: the Resource-Based View (RBV) and the 

Technology Acceptance Model (TAM). This study used a quantitative method. The data 

were gathered using a cross sectional survey technique from registered small and micro 

farmers operating in Niger state, Nigeria. The sample was chosen using the probabilistic 

sampling method. We issued 400 surveys and received 375 responses, of which 301 were 

usable. Both descriptive and inferential analyses used in the study. The findings established 

a strong and direct connection between AF and IN and AP. Meanwhile, ICT was deemed 

insignificant. MC also acts as a moderator in the connection between AF and AP, as w ell as  

IN and AP. However, it was shown that MC had no effect on the connection betw een ICT 

and AP. The findings indicated that AF and IN had a substantial effect on AP. The f indings  

offer critical information for small and micro farmers, the agriculture ministry, 

policymakers, and academics seeking to improve agricultural performance in Nigeria. 

Finally, the study's merits, limitations, and recommendations for future research were 

addressed. 

 
Keywords: Information and Communication Technology, Access to Finance, 
Innovation Managerial Competency, Small and Micro Farmers, Agricultural 
Performance. 
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ABSTRAK 

Prestasi pertanian ditakrifkan sebagai pengeluaran barangan  pertanian dalam kuantiti yang 

mencukupi untuk menjamin keselamatan makanan. Industri pertanian berada dalam krisis 

kerana kekurangan sistem pertanian moden, dan telah menyebabkan kekurangan bekalan 

makanan.  Tujuan utama kajian ini adalah untuk menyiasat kesan penyederhanaan 

Kecekapan Pengurusan (MC) ke atas hubungan antara Prestasi Pertanian (AP) dan 

Teknologi Maklumat dan Komunikasi (ICT), Kemudahan Pembiayaan (AF), dan Inovasi 

(IN). Prestasi pertanian di Nigeria telah merosot sejak kemerdekaan. Kerangka kerja kajian 

ini dibuat berdasarkan dua teori: Pandangan Berasaskan Teori (RBV) dan Model 

Penerimaan Teknologi (TAM). Kajian ini menggunakan kaedah kuantitatif. Data dikumpul 

menggunakan teknik tinjauan keratan rentas daripada petani yang beroperasi secara kecil 

dan mikro yang berdaftar di wilayah Niger, Nigeria. Sampel dipilih menggunakan kaedah 

persampelan kebarangkalian. Sebanyak 400 tinjauan diedarkan dan telah menerima 375 

maklum balas, dengan 301 daripadanya boleh digunakan. Kedua-dua analisis diskriptif dan 

inferens telah digunakan dalam kajian. Hasil kajian membuktikan hubungan yang kuat dan 

langsung antara AF dan IN dan AP. Sementara itu, ICT dianggap tidak signifikan.  MC juga 

berperanan sebagai penyederhana dalam hubungan antara AF dan AP, sebagaimana IN dan 

AP. Namun, MC didapati tidak mempunyai kesan terhadap hubungan antara ICT dan AP. 

Dapatan menunjukkan bahawa AF dan IN mempunyai pengaruh yang besar terdahap AP. 

Hasil kajian juga memberikan maklumat penting kepada petani kecil dan mikro, kementerian 

pertanian, penggubal dasar, dan ahli akademik untuk meningkatkan prestasi pertanian di 

Nigeria. Akhir sekali, manfaat kajian, batasan dan cadangan untuk kajian akan datang turut 

dibincangkan.  

 

 
Kata kunci: Teknologi Maklumat dan Komunikasi, Akses Kewangan, Kecekapan 
Pengurusan Inovasi, Petani Kecil dan Mikro, Prestasi Pertanian. 
 

 

  



 

 iv 

ACKNOWLEDGEMENT 

I wish to first of all thank God Almighty – Allah (SWT) for sparing my life, sustaining me 

and enabling me to realize my PhD dream. I wish to express my acknowledgement to many 

people whom I am indebted to for being instrumental to my PhD programme. My special 

thanks go to my team of supervisors: Assoc. Prof. Dr Kadzrina Abdul Kadir, and Dr Emy 

Ezura A Jalil for teaching me the art of research and scholarly writing. I wish to thank my 

formidable team of reviewers Assoc. Prof. Dr. Muhammad Shahar B. Jusoh, Dr. Siti 

Noratisah Bt. Mohd Nafi for their fruitful contribution to the success of my PhD programme. 

My profound gratitude also goes to my lovely parents for supporting me throughout my PhD 

programme. Especially my late mother for her wonderful prayers and moral support . I  also 

wish to express gratitude to my father for both his financial and moral support throughout 

my programme. A lot of appreciation equally goes to my uncle for both his financial and 

moral support too. I would also like to thank my wife for being patience with me throughout 

my programme.  I would like thank my friends too for their support. 

 

 



 

 v 

TABLE OF CONTENTS 

PERMISSION TO USE ............................................................................................. i 

ABSTRACT ............................................................................................................ii 

ABSTRAK ............................................................................................................. iii 

ACKNOWLEDGEMENT.........................................................................................iv 

TABLE OF CONTENTS .......................................................................................... v 

LIST OF TABLES ...................................................................................................ix 

LIST OF FIGURES ................................................................................................. x 

LIST OF APPENDICES ...........................................................................................xi 

LIST OF ABBREVIATIONS ................................................................................... xii 

CHAPTER ONE INTRODUCTION ................................................................... 1 

1.1 Background of the Study .................................................................................. 1 

1.2 Problem Statement ........................................................................................... 9 

1.3 Research Questions .........................................................................................21 

1.4 Research Objectives ........................................................................................22 

1.5 Scope of the Research .....................................................................................23 

1.6 Significance of the Study ................................................................................24 

1.7 Definition of Terms.........................................................................................25 

1.8 Summary of the Chapters ................................................................................26 

CHAPTER TWO LITERATURE REVIEW .................................................... 28 

2.1 .Introduction ...................................................................................................28 

2.2 A Review of Agricultural Performance  ............................................................28 

2.3 Overview of Nigerian History .........................................................................34 

2.4 Agricultural performance in Nigeria ................................................................36 

2.5 The Study Area ...............................................................................................39 

2.6 Agricultural Performance Measurement...........................................................41 

2.6.1 Financial and Non-Financial Performance ..............................................43 

2.6.2 Nigerian Government Policies and Programmes for Promoting 

Agricultural Performance. ..............................................................................44 

2.7 Information and Communication Technology ..................................................48 



 

 vi 

2.7.1 Information and Communication Technology and Agricultural 

Performance ..................................................................................................48 

2.8 Access to Finance  ...........................................................................................57 

2.8.1 Access to Finance and Agricultural Performance  ....................................60 

2.9 Innovation ......................................................................................................68 

2.9.1 The Impact of Innovation in Boosting Agricultural Performance .............69 

2.9.2 The Dimensions of Innovation ...............................................................70 

2.9.3 Innovation and agricultural performance  ................................................73 

2.10 Underpinning Theories ..................................................................................83 

2.10.1 Resource Based View. .........................................................................83 

2.10.2 Resource Base View and Access to Finance .........................................85 

2.10.3 Resource Base View and Innovation ....................................................87 

2.10.4 Resource Base View and Managerial competence.................................88 

2.10.5 Technology Acceptance Model ............................................................89 

2.11 Conceptual Framework .................................................................................91 

2.12 Hypotheses Development ..............................................................................92 

2.12.1 Information and Communication Technology and Performance ............93 

2.12.2 Access to Finance and Agricultural Performance ..................................95 

2.12.3 Innovation and Agricultural Performance .............................................97 

2.12.4 Managerial Competence as a Potential Moderator .................................99 

2.13 Summary of the Chapter.............................................................................. 101 

CHAPTER THREE RESEARCH METHODOLOGY ................................... 103 

3.1 Introduction .................................................................................................. 103 

3.2 Nature and philosophy of this Study .............................................................. 103 

3.3 Research Design ........................................................................................... 104 

3.4 Population and Sample .................................................................................. 107 

3.5 Sample Size  .................................................................................................. 108 

3.6 Sampling Method.......................................................................................... 110 

3.7 Unit of Analysis ............................................................................................ 111 

3.8 Operationalization and Measurement of Variables.......................................... 111 

3.8.1 Agricultural Performance..................................................................... 112 



 

 vii 

3.8.2 Information and Communication Technology....................................... 112 

3.8.3 Access to Finance................................................................................ 113 

3.8.4 Innovation........................................................................................... 114 

3.8.5 Managerial Competence  ...................................................................... 114 

3.9 Measurement of Variables/Instrumentation .................................................... 115 

3.10 Data Collection Strategy.............................................................................. 120 

3.11 Reliability and Validity Test of the Measures ............................................... 121 

3.12 Pilot Study .................................................................................................. 122 

3.13 Method of Data Analysis ............................................................................. 124 

3.14 Summary of the Chapter.............................................................................. 124 

CHAPTER FOUR DATA ANALYSIS AND RESULT ................................... 126 

4.1 Introduction .................................................................................................. 126 

4.2 Response Rate .............................................................................................. 126 

4.3 Non-Response Bias ....................................................................................... 127 

4.4 Data cleaning ................................................................................................ 129 

4.4.1 Outliers ............................................................................................... 130 

4.4.2 Test of Multicolinearity ....................................................................... 131 

4.4.3 Common Method Variance Test........................................................... 132 

4.5 Descriptive Statistics of the Respondents  ....................................................... 133 

4.6 Latent Variables Descriptive Statistics  ........................................................... 136 

4.7 Assumptions of Multiple Regressions  ............................................................ 137 

4.7.1 Normality............................................................................................ 137 

4.7.2 Linearity ............................................................................................. 139 

4.7.3 Multicollinearity.................................................................................. 140 

4.7.4 Homoscedasticity ................................................................................ 141 

4.8 Goodness of Measures- Factor Analysis......................................................... 142 

4.8.1 Dependent variable- Agricultural performance ..................................... 144 

4.8.2 Independent variables-ICT, AF, IN ...................................................... 145 

4.8.3 Moderating Variable- Managerial Competence..................................... 152 

4.9 Multiple Regressions and Hypotheses Test .................................................... 154 



 

 viii 

4.9.1 Multiple Regression Analysis and Hypothesis Testing between 

Information and Communication Technology, Access to Finance, Innovation 

and Agricultural Performance ...................................................................... 155 

4.9.2 Hierarchical Regression and Hypothesis Test  ....................................... 158 

4.9.3 Moderation Test .................................................................................. 158 

4.10 Summary of Chapter ................................................................................... 162 

CHAPTER FIVE DISCUSSION AND CONCLUSION.................................. 164 

5.1 Introduction .................................................................................................. 164 

5.2 Recapitulation of the Research Findings  ........................................................ 164 

5.3 Discussion of the Research Results ................................................................ 166 

5.3.1 Information and Communication Technology and Agricultural 

Performance ................................................................................................ 167 

5.3.2 Access to Finance and Agricultural Performance  .................................. 171 

5.3.3 Innovation and Agricultural Performance ............................................. 176 

5.3.4 Managerial Competence as a Moderator between Information and 

Communication Technology and Agricultural Performance .......................... 182 

5.3.5 Managerial Competence as a Moderator between Access to Finance and 

Agricultural Performance ............................................................................. 185 

5.3.6 Managerial Competence as a Moderator between Innovation and 

Agricultural Performance ............................................................................. 189 

5.4 Contributions of the Study............................................................................. 193 

5.4.1 Theoretical Contributions .................................................................... 193 

5.4.2 Practical Contributions ........................................................................ 195 

5.5 Limitations and Future Research Directions  ................................................... 197 

5.6 Conclusions .................................................................................................. 200 

REFERENCES ................................................................................................ 203 

 



 

 ix 

LIST OF TABLES 

Table 2.1  Oil and Non-Oil Revenues 2005 - 2013 Financial Years (Naira Billions) ..........38 

Table 2.2 Cocoa Production for the Selected Years and Countries (Metric Tonnes/MT) .....38 

Table 2.3  Policies and Programmes Introduced by the Government to Boost Agricultural 

Performance...........................................................................................................45 

Table3.1  Distribution of Registered Small and micro farmers and its  Corresponding Sample 

Size .................................................................................................................... 109 

Table 3.2 Measurement Items for the Constructs........................................................ 116 

Table 3.3 Result of the Pilot Survey (N=30) .............................................................. 123 

Table 4.1 Response Rate ........................................................................................ 127 

Table 4.2  Test of Non-response Bias ....................................................................... 129 

Table 4.3 Missing Value ........................................................................................ 130 

Table 4.4 Correlations Matrix of the exogenous latent variables ................................... 131 

Table 4.5  Tolerance and VIF Values of the latent constructs ....................................... 132 

Table 4.6  Respondents Demographic Information ..................................................... 134 

Table 4.7  Descriptive Statistics of Constructs ........................................................... 136 

Table 4.8 Assessment of Normality Test (Skewness and Kurtosis)................................ 138 

Table 4.9  Assessment of Multicollinearity Test (VIF and Tolerance) ........................... 141 

Table 4.10 Result of the Factor Analysis for Agricultural Performance.......................... 145 

Table 4.11 Factor Analysis for ICT (PU) .................................................................. 147 

Table 4.12 Result of the Factor Analysis for Perceived Ease of Use .............................. 148 

Table 4.13 Result of the Factor Analysis for Access to Finance.................................... 150 

Table 4.14 Result of the Factor Analysis for Innovation .............................................. 151 

Table 4.15 Result of the Factor Analysis for Managerial Competence ........................... 153 

Table 4.16 Correlation Analysis .............................................................................. 154 

Table 4.18 ANOVA Test ....................................................................................... 156 

Table 4.19 Direct Relationship................................................................................ 157 

Table 4.20 Moderation Test for ICT (PU) ................................................................. 159 

Table 4.21 Moderation Test for ICT (PEU) ............................................................... 160 

Table 4.22 Moderation Test Access to finance........................................................... 161 

Table 4.23 Moderation Test  for Innovation .............................................................. 162 

 

  



 

 x 

LIST OF FIGURES 

Figure 3.1 Map of Niger State (Study Area) ................................................................41 

Niger state Bureau of Statistics .................................................................................41 

Figure 2.1 Conceptual Framework .............................................................................92 

Figure 4.1 Histogram showing Normality Diagnistics for Agricultural Performance ........ 139 

Figure 4.2 PP plot for the linearity Diagnostics for Agricultural Performance ................. 140 

Figure 4.3 PP plot for the Homoscedasticity Diagnostics for Agricultural Performance.... 142 

 

  



 

 xi 

LIST OF APPENDICES 

Appendix A Academic Research Questionnaire  ................................................... 238 

 

  



 

 xii 

LIST OF ABBREVIATIONS 

AF   Access to Finance 

AVE   Average Variance Extracted 

ACGS   Agricultural Credit Guarantee Scheme 

AGO   Agricultural Out Put 

CA    Conservative Agriculture 

CBN   Central Bank of Nigeria 

CLA   Commercial Loan to Agriculture 

CMB   Common Method Bias 

CMV   Common Method Variance 

CVP   Continuous Vertical Pores 

DV   Dependent Variable 

F2   Effect Size 

GIS   Geographic Information System 

GPS   Global Positioning System 

ICT   Information and Communication Technology 

IV   Independent Variable 

IN   Innovative Platform 

MAFISA  Micro Agricultural Finance Institution of South Africa 

M2   Money Supply 

MN   Manganese 

MS   Microsoft 

MT   Minimum Tillage 

MV   Modern Varieties 

NEAZDP  North Arid Zone Development Programme 

OYAGSB  Othman Yeop Abdullah Graduate School of Business 

PLS-SEM  Partial Least Square Structural Equation Modelling 

PSM   Propensity Score Matching 

RBV   Resource Base View 

SEM   Structural Equation Modelling 

TAM   Technology Acceptance Model 



 

 xiii 

USA   United State of America 

SAS   Statistical Analysis System 

SPSS   Statistical Package for Social Science 

VAR   Vector Autoregrssive Approach    



 1 

CHAPTER ONE 

INTRODUCTION 

1.1 Background of the Study 

 Before independence, the Nigerian agricultural sector was characterized to be 

primitive and was the backbone of the Nigerian economy providing employment for 

most of the population, serving the industrial sector with the needed raw materials 

and to a large extent generating most of the government revenue and foreign 

exchange (Chete, Adeoti, Adeyinka, & Ogundele, 2014) despite its decline in the 

emergence of the oil boom in the 1970s. Fox, Haines, Munoz, and Thomas (2013) 

also posited that agriculture is still the largest employer of labor in Africa. However, 

Brooks, Zorya, Gautam, and Goyal (2013) argued that rural income equality, 

reduction in food prices, increase in production capacity cannot be achieved without 

transforming the agricultural sector which serves as the largest employer of labor in 

Nigeria. The importance of agriculture cannot be overemphasized as it is central to 

the sustenance of life, and for the economy of any country to grow proper provision 

must be made for it especially that it provides vital nutritional food for human 

survival and development of raw materials for industries (Okon & Anthony, 2017). 

 

Accordingly, if the agricultural sector is resuscitated the manufacturing sector in 

Africa which has been neglected for quite some time now can also be revived 

through agriculture by providing it with the needed cash crops and raw materials for 

its proper functioning, therefore, it will lead to more job creation. The primary 

objectives of achieving agricultural productivity were not met by the past 

governments as a result of some inconsistencies in the performance of the 
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agricultural sector of Nigeria. Some of the problems include; replication of 

agricultural development plans, poor policy, and inadequate funding, as such the 

agricultural sector of Nigeria could not compete favorably in the international market 

as a result of the overvalued naira exchange rate, (Adeyemi & Abiodun, 2013). 

 

However, Nigeria is a country with the largest economy in Africa (International 

Monetary Fund, 2016), its agricultural sector GDP stood at 20% (World Bank, 

2014). Despite the huge resources at the country’s disposal in both human and 

natural resources, Nigeria’s economic performance is not encouraging (Odetola & 

Etumnu, 2013). With the estimated population of over 190 million people and a 

labor force of 60.08 million people, regarded as the most populous country in Africa, 

(CIA, 2018). Based on this, the country has ample opportunity to fuel its economic 

growth with the number of labor force at its disposal. Besides the country being 

Africa’s largest producer of oil, its gas reserves ranked 6th in the world and have the 

8th largest crude oil reserve in the world (Sanusi, 2010). Due to its oil and gas 

reserve, the past administrations neglected the agricultural sector, and now oil prices 

are very low which has made the current administration to seek ways in diversifying 

the economy. But the only quickest and fast way to do that is through agriculture 

because the country has vast fertile land. Some scholars stated that 31 to 34 million 

hectares of land in Nigeria is under cultivation (Chauvin, Mulangu, & Porto, 2012; 

Otache, 2017) and the production of various crops from tropical as well as semi-

tropical parts of the world are possible because of its diverse climate (Verter, 2016). 
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According to Agwu and Kadiri (2014), the chamber of commerce and industry of 

Lagos identifies the agricultural sector of Nigeria as the sector that is most important 

to the achievement of an elusive goal of a diversified economy. It has now become 

evident that sustained agricultural growth is very crucial for quick poverty reduction 

and economic development (Abate, Rashid, Borzaga, & Getnet, 2016). Therefore, 

there is a need to enhance the agricultural sector in Nigeria base on the information 

above. More so,  Akabueze (2016)emphasized that agriculture is the “new oil” for 

Nigeria and the only way to get out of the present economic downturn is to improve 

the sector.   

 

More so, the available literature revealed that the population of Nigeria is increasing 

at a geometric rate while food production is growing at an arithmetic rate, that is the 

population of the country is fast growing while food production does not match the 

increase in population as such the current food production cannot feed the growing 

population, hence the need for adequate preparation and planning to bridge the gap 

between food demand and supply (Babatunde & Ajayi, 2010; Olowa & Olowa, 

2016). For example, Nigeria’s population grows at 2.83 percent annually while food 

production only grows at the rate of 2.86 percent as against the expected growth rate 

of 4.0 to 5.0 percent (Olowa & Olowa, 2016). This implies that the population of 

Nigeria is fast growing and the current food is insufficient to carter for the 

population explosion, and without an increase in food production to match the 

growing population there would be food scarcity in the near future. Hence, there is 

need to fast track agricultural development in the country 
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The agricultural sector is regarded as one of the main economic sectors in Nigeria 

employing about 70 percent of the population. An increase in agricultural output will 

not only increase food production, but also ensure that the farmers have access to 

more income and equally live a balanced life (Xie et al., 2017). However, this study 

focuses on Niger state as it is inarguably one of the states with the largest fertile 

agricultural land in Nigeria (Jirgi et al., 2009) as such suitable for farming most 

agricultural produce in Nigeria (Merem et al., 2017) 

 

Consequently, to tackle the problem of low agricultural performance in Nigeria some 

factors were identified to be critical in enhancing the sector, which include 

Information and communication technology (Sun, Hou, & Li, 2017; Zhang, Wang, & 

Duan, 2016), access to finance (Ahmad, Jan, Ullah, & Pervez, 2015; Ayaz & 

Hussain, 2011), and innovation (Alston & Pardey, 2016; Sauer, 2017a). 

 

Information and communication technology is regarded as one of the factors 

affecting agricultural performance in  Nigeria as it is said to assist small and micro 

farmers in reducing poverty, boosting their agricultural activities, creating 

awareness, improving their income and savings but due to lack of awareness of the 

importance of ICT agricultural productivity is not enhanced (Eucharia et al., 2016; 

Rimi et al., 2017). 

 

The process of collecting, transmitting, storing, processing information through these 

devices; hardware, software, media network including voice, text, image, and data as 

well as other related services are referred to as information and communication 
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(Sakar, 2012). Sakar (2012) also stated that there are two components of ICTs which 

include Information Technology (IT) and Information and Communication 

Infrastructure (ICI). Information Technology refers to hardware and software of 

information collection, storage processing, and presentation while Information and 

Technology Infrastructure refers to physical telecommunications system network 

(cellular, voice, email, radio, and television). 

 

Countries, organizations, and individuals have been affected by the rapid 

development and usage of ICT in globalization processes, seeking knowledge and 

economic development. It is well established that the adoption and usage of ICT 

represent the basics of competitiveness and economic growth for business entities, 

public organizations and including countries that take advantage of them (Higon & 

Driffield, 2011; Ollo-López & Aramendía-Muneta, 2011; Steinfield, LaRose, Chew, 

& Tong, 2012). The disseminating of agricultural knowledge through information 

and communication cannot be overemphasized in agriculture as it is well established 

in many literatures (Aidoo & Freeman, 2016; Dey, Samanta, Yang, Das, & 

Chaudhuri, 2013). That is small and micro farmerswho seek information on new and 

latest farming practices through the deployment of ICT stand to gain more yields.  

 

Bachhav (2012) opined that the use of information in the agricultural sector has 

enhanced farming performance in many ways. It Provides information on weather 

indications, the best form of farming practices, apt access to market information, 

assists the farmer to make the right decision about what type of crop to plant in a 

season. After harvesting provides them with information about the best market to sell 
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their produce as well as buy the necessary inputs. According to Klair, Boggio, and 

Richardson (1998), due to changes in agricultural policies, agricultural technologies, 

environmental changes and the emergence of agricultural innovations the 

information needs of farmers change from time to time. Lack of effective ways to 

collect data on farm produce, record farm input expenses, receive information from 

other investors as well as expenditure on farm chemicals are some of the challenges 

faced by the small and micro farmers (Oluoch & Osida, 2015). 

 

Furthermore, there are several ways through which farmers can access information 

which include but not limited to the following libraries, internet, extension agents, 

research organizations, neighbors, family, fellow farmers, (farmer to farmer 

communication), cooperative groups and societies, traders (Mwalukasa, 2013). A 

comprehensive review of the literature also shows that the application of ICT in 

agriculture is progressively becoming even in developing countries and this could 

enhance self-reliance for national growth. In African countries, agriculture plays a 

very important role and the major contributor to the social, economic development 

and stability of most countries (Saidu, Clarkson, Adamu, Mohammed, & Jibo, 2017). 

 

In addition, access to finance has been of key concern in the development of 

agriculture for policymakers, particularly in developing nations (Ammani, 2012; 

Ugwumba & Omojola, 2013). Previous studies by many scholars have indicated that 

inadequate access to finance has hindered performance and growth in agriculture 

(Ammani, 2012; Risilia, Pagria, Tabaku, & Kadiu, 2013). The provision of finance is 
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considerably more imperative compared to any other factor for the apt use of 

resources in the agricultural sector (Ayaz & Hussain, 2011) 

 

In most evolving countries, finance is obtained by farmers from different sources and 

providers. For example, the farmers can apply for a loan to grow their farm through 

different sources. Some of the sources through which credit could be obtained by 

farmers include banks, money lenders, relatives, cooperatives (Armendariz & Labie, 

2011; Pham & Lensink, 2007), microfinance institutions (MFIs) (Bastin & 

Matteucci, 2007; Kaino, 2005) and various development programs (Pham & 

Lensink, 2007). Additionally, credit or finance can be obtained by farmers through 

the provision of subsidies by the government. Subsidies, particularly in less 

developed countries, are provided for farming inputs, such as seeds and fertilizers, 

and for interest on credit (Dorward & Chirwa, 2011; Wulandari, Meuwissen, 

Karmana, & Lansik, 2017). Past studies established that farmers who are able to 

other farmers who do not have access to credit (Ammani, 2012). 

 

In Nigeria, since the oil boom of the 1970s agricultural performance has dropped 

significantly. In a bid to improve agricultural performance, Nigerian government 

established some agricultural schemes in order to make credit available for the 

farmers, which include Nigerian Agricultural and Cooperative Bank (NACB), 

Agricultural Credit Guarantee Scheme Fund (ACGSF), Commercial Agricultural 

Credit Scheme (CACS), Bank of Agriculture (BOA) and many others.  
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Innovation is a continuous activity occurring in farming businesses. It is defined as a 

“change in routine”, Nelson and Winter, (1982), changes in routine could take the 

form of agricultural innovations such as the engagement  of new technologies and 

practices, new agricultural machinery, new production practices including new 

product varieties among agricultural farmers (Llewellyn, D’Emden, & Kuehne, 

2012; Maertens & Barrett, 2012;Klerkx, Van, & Leeuwis, 2012). The authors also 

stated that “Agricultural innovation is hence not just about the adoption of new 

technologies; it also requires a balance amongst new technical practices and 

alternative ways of organizing”. This perspective of innovation is wider as it consist 

of not solely the engagement of new technologies and practices engaged in outside 

the farm gate, such as acquiring of new machinery or new crop varieties  species but 

also the use of new technologies and practices that is suitable for existing farming 

system as well as adding value to the resources of the firm (Aguilar-Gallegos et al., 

2015).  

 

Additionally, innovation is also understood to be one of the key drivers of 

competitiveness, profitability, and performance in the agricultural sector (OECD, 

2013). The European Union (EU) agricultural sector in terms of innovation, has not 

reach its full potential which is seen as disadvantageous to the EU agricultural food 

industry (Mofakkarul Islam et al., 2013)). Therefore, so much attention has been paid 

to innovation in the agricultural sector in the last one decade or so, especially as it is 

considered to play a vital role in enhancing competitive performance for example, 

(Latruffe, 2010; OECD, 2013; Wang et al., 2012). 
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1.2 Problem Statement 

Food security continues to be a serious issue in many regions, despite several efforts 

in boosting the performance of the agricultural sector and economic well-being in 

most of the world over the past 50 years(FAO, 2008, 2009). Over the last few 

decades, the international community has put in many efforts in developing policies 

and strategies to reduce global hunger and increase food security. Despite the 

concerted effort by the international communities like the Food and Agriculture 

Organization (FAO), International Fund for Agricultural Development (IFAD) and 

World Food Programme (WFP)  little success has been made, about 795 million 

people worldwide are still malnourished as a result of insufficient food, the most 

affected people are from Sub-Sahara Africa (McGuire, 2015). However, to address 

this food insufficiency, there is a need to increase food production thus, agriculture is 

still one of the dominant sectors driving economic growth and the most effective 

way in reducing hunger in many of these penurious communities (Coulibaly, 

Chiputwa, Nakelse, & Kundhlande, 2017). 

 

In Nigeria history have it that 1958-1981 were regarded as the golden age years for 

Nigeria due to the increase in agricultural yields. Although, the decline of 

agricultural output started since 1975 but was not noticed due to a startling increase 

in oil prices, low population and strong exchange rate (Egbadju & Oriavwote, 2016). 

Egbadju and Oriavwote (2016) also stated that in 1973/1974 financial year, Nigeria 

oil sector recorded a boost, as such revenue collected from the federal level rose 

from, 26.3% in 1970 to 81.8% in 1979, 72.6% and 76.3% in 1989, which also 

contributed to the neglect of agriculture in the country. However, in the last few 
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years, the agricultural performance in Nigeria is very low and has fallen short of 

meeting the needs of the fast-growing population, which has led to the increased 

importation of food and industrial raw materials in Nigeria (Ugwoke, 2013). 

 

Despite many efforts by past governments to bring back agriculture to life after the 

price of crude oil crashed, agricultural output remains low (Lawrence & Victor, 

2016). According to Ugwoke (2013), the agricultural sector which serves as the 

dominant employer of labor and an earner of foreign exchange has been undermined, 

and as a result of this, the greater number of people who live in the rural areas 

continue to remain poor in Nigeria even though they produce the largest agricultural 

product consumed in the country. 

 

Moreover, with the huge resources at the country’s disposal in both human and 

natural resources, the economic growth of the country has been far below 

expectations. The most populated nation in Africa, with a population estimated to be 

over 190 million and a labor force of 60.08 million (CIA, 2018), Nigeria has ample 

opportunity to fuel its economic growth through its large labor force.  Apart from 

being Africa’s largest producer of oil, the gas reserve of Nigeria is ranked 6th 

globally and it has the 8th largest crude oil reserve in the world (Sanusi, 2010). 

Additionally, around 31 to 34 million hectares of the land area is cultivated in 

Nigeria and the production of various types of products is possible because of its 

diverse climate ranging from tropical to semitropical (Chauvin et al., 2012; Otache, 

2017). Even with these endowments, the country is ranked among the poorest 

economies in the world (Odetola & Etumnu, 2013). The gap between these 
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agricultural endowments, potentials, and actual yields is still very wide (Abate et al. 

2016). 

 

In addition, Niger state been the area of focus in this study has emerged and remains 

a major contributor to agricultural performance in Nigeria. Despite being endowed 

with vast fertile land and the third (3rd) largest producer of rice in the country is 

faced with the problem of unemployment, underutilization of the fertile land and still 

(Dorward & Chirwa, 2011; Wulandari et al., 2017) dominated by subsistence 

farming (Merem et al., 2017). According to Merem et al. (2017), the small and micro 

farmers in the state are faced with the challenges of assessing improved seeds/plants, 

agro-chemicals, organic and inorganic fertilizers including agricultural equipment 

and machinery due to the high cost of the farm inputs. 

 

Abdullahi (2012), established that farmers’ unwillingness to adopt improved rice 

varieties in Niger state have affected food production. They further revealed that 

those who adopt improved rice varieties witnessed more rice harvest than those who 

do not. He further argue that another problem faced by the farmers in the state which 

has hindered food production is lack of access to credit facilities, which is the reason 

why some of the farmers could not afford to buy and plant improved seeds on their 

farm. 

 

In addition, Ebenehi et al. (2018) also observed that climate change has also affected 

the agricultural sector in Niger state. They emphasized that the provision of adequate 

finance, enlightening the farmers through extension workers about the adoption of 
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new crop varieties which can withstand climate change, the agricultural performance 

of the small and micro farmers in the state will improve and therefore lead to more 

income for the farmers and the state in general.  

 

Furthermore, the profitability analysis of rice production in Niger state was 

conducted by Bwala and John (2018). They observed that rice production is very 

profitable in Niger state. They equally argue that the production capacity of the small 

and micro farmers is very low, although, can be improved if they have adequate 

access to credit or loans, improved seeds and fertilizers, and chemicals. This has 

shown that farmers in the state lack adequate access to the above-mentioned factors 

which are hindering the agricultural performance of the small and micro farmers in 

the state.  

 

Globally, more food, fiber, fuel, and feed are needed to meet the demands of the 

growing population, for more richer and varied diet including the development of 

bio-based and non-food products (OECD, 2013). The need to meet these growing 

demands needs to be matched with an increase in agricultural productivity, and the 

old ways of production require improvement to better meet supply shocks which are 

expected to increase due to climate change. It has been documented that, while the 

population of small and micro farmers that are living in poverty in Asia has 

decreased, the proportion of that of Africa has increased (Apata et al., 2016). In 

Ghana, Abdullah (2016) posited that the small and micro farmers are faced with 

inadequate access to financial capital, productive resources and new technologies 

needed to boost the performance of the agricultural sector. 
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 More so, the challenge to increase agricultural performance globally and sustainably 

without causing strain on natural resources and with the increase in competition 

between agriculture and other uses for limited land and water resources and fears 

interrelated with climate change, adoption of innovation is required at farm-level and 

in the agri-food sector (OECD, 2013). One of the primary instruments that is seen 

today to be very vital in overcoming the global food security challenges, 

conservation of natural resources and climate change is innovation (Padel, Vaarst, & 

Zaralis, 2015). 

 

In view of the challenges faced by farmers in Nigeria, Nigerian government 

developed various types of innovation from several agricultural policies to boost 

agricultural performance in the country, unfortunately, many of them fail due to 

misappropriation of funds, bureaucracy, political instability and mismanagement 

among others (Ogunniyi et al., 2017). The agricultural sector has numerous 

unexploited potentials for rapid growth and development in the availability of labor, 

land, water, and large domestic markets. It is assessed that about 84 million hectares 

of the total land area have the nutrients for agriculture; yet, only around 40 percent of 

this fertile land is under cultivation (FMARD, 2016). The performance of the 

cultivated lands is also very low due to small farm holdings and old farming 

methods. Nigeria has, as such, become seriously reliant on food importation. 

 

However, small and micro farmers in African countries mostly encounter challenges, 

such as poor marketing infrastructure, lack of market information, difficult access to 
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inputs, low bargaining power and unequal power relationships which make them to 

be incapacitated to compete favorably with the large scale farmers (Orsi et al., 2017). 

As such, there is a need for small and micro farmersto increase agricultural 

productivity in order to feel the gap in food demand and production by the growing 

population and to also reduce own poverty. Owing to expensive agricultural inputs 

and lack of access to credit facilities, small and micro farmers could not expand their 

farms to meet the growing demand for food (Ngoma & Angelsen, 2017). 

 

Several studies conducted by several scholars have shown that many factors such as 

limited or no access to telecommunication infrastructures, credit constraints and low 

usage of fertilizer, pesticides, and improved seeds have a direct or an indirect effect 

on agricultural performance (Adesiji, Ibrahim, & Komolafe, 2017; Adjognon, Tasie, 

& Reardon, 2017; Aker & Ksoll, 2016). Information communication technology is 

regarded as one of the important variables affecting the performance of agriculture 

(Jack & Suri, 2017; Nakasone, Torero, & Minten, 2014; Sekabira & Qaim, 2017). 

 

More so, small and micro firms are vital for job creation in emerging economies but 

most of them have difficulty in achieving their goals. This can be attained through 

the adoption of ICT (Tang & Konde, 2020). However, due to lack of adoption 

oftechnology through the use of ICT in agriculture by small and micro farmers 

agriculture have suffered set back. According to Davis(1989) the adoption of a 

particular technology is based on user’s perception. Lack of awareness on the usage 

of ICT affects food production (Gollakota & Pick, 2020). The finding of the study by 

Bilali and Allahyari(2018)found that farmers adoption of ICT have a significant 
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effect on agriculture. Also,(Alexandru & Bodgan, 2016) reported similar findings 

that farmers’ adoption of ICT increases agricultural performance. 

 

Consequently the adoption of ICT by the small and micro farmers in Africa is very 

low and as such have affected the growth of the agricultural sector. In digital period 

like this the adoption of ICTs such as smart devices (smart phones and personal 

computers) have the ability to enhance agricultural productivity and improve the 

income of the small and micro farmers(Leng et al., 2020). However, to revive the 

agricultural sector in Africa, it requires great effort. In this regard, the fastest way to 

achieve this is through the prioritizing of ICT usage by small and micro farmers. Due 

to the fact that ICT has opened new ways of doing business (Adeniran & Aristide, 

2020). The finding of the study conducted in Ghana has also shown that ICT 

(telephone) is the most widely used devices by farmers. In this regard ICT adoption 

and agricultural production has a positive relationship (Adeniran & Aristide, 2020). 

Although the adoption of ICT by the farmers to seek for market information has 

increased in developed nations, it is still very low in Africa due to the low usage by 

farmers in Africa (Nwafor et al., 2020). 

 

In addition, the importance of access to finance in enhancing agricultural 

productivity cannot be emphasized.  Despite the strategic role played by financial 

resources Sub- Sahara Africa have been faced with the problem of having access to 

adequate financial resources to boost farm productivity (Onyiriuba et al., 2020). 

Access to financial resources assist the farmers in diversifying their livelihood and 

increase their income. Through access to credit farmers can invest in storage 
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facilities which will help in keeping their farm produce fresh when transporting them 

to the market (Fowowe, 2020).However, the low investment in agriculture and 

financing problems in Nigeria have stalled the advancement towards concerning 

mechanization of farming in the rural areas. In an attempt to find solution to the 

persistent problem and enhance food security and supply, they revealed that the 

government introduced the some programme where the farmers can borrow money 

for agricultural production in the country. More so, the difficulty encountered in 

financing agriculture is mostly common in the rural areas where the small and micro 

farmers reside which make it difficult for them to access financial resources for 

agricultural production. As such, this undermines the capacity of the small and micro 

farmers to increased farming yield (Zakaree, 2014).  

 

Also, yield and the utilization of fertilizer in farming in Nigeria are far below the 

global standard including countries like china, Indonesia, India, Brazil, Ghana and 

this is to a great extent connected to the farmers’ lack of access to finance. Due to the 

seasonal nature of agriculture in Nigeria farmers after harvest, sell their farm 

produce inputs such as seeds, fertilizer and even acquire lands for cultivation. 

 

However, despite the prominence of agriculture in economic development, the sector 

is still faced with a severe inability to acquire finance from financial institutions.  In 

mid-2019 the agricultural sector received only a meager percentage of the loans 

issued by commercial banks, while manufacturing, oil and gas, and services received 

a higher percentage. This indicates that agriculture is severely short of formal 

financial support. It has been documented in recent statistics that proved that farmers 
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are the leading group of people that are financially constrained in Nigeria (EFINA, 

2017). 

 

Furthermore, Innovation is also regarded as one of the most important factors 

contributing to the growth of the agricultural sector of both developed and 

developing nations, hence, to sustain a certain level of farm productivity and growth 

there is need for farmers to engage in and invest in innovative activities (Sauer, 

2017b). Farmer's innovativeness plays a greater role in enhancing agricultural 

productivity and sustainability.  

 

Further, evidence also have it that some severe factors that affect food loss in developed 

nations occurs at the consumption stage, whereas in developing nations, a significant 

number of losses occur during the harvest and post-harvest periods, this is due to lack of 

implementation of new modern methods of harvest and drying crops (Chegere, 2018). 

Similarly, the low adoption of new improved seeds and limited access to them has posed a 

challenge to the Nigerian agricultural sector which in turn lead to low cultivation of farm 

products (Lorlamen et al., 2020). 

 

 Despite reasonable advances in establishing information and communication 

technology as a determinant of agricultural performance, the literature shows mixed 

results regarding the relationship between information and communication 

technology and agricultural performance. For example, the studies supporting a 

significant relationship between information communication technology can be 

found in many empirical studies including (Aker & Mbiti, 2010; Engotoit, Kituyi, & 

Moya, 2016; Sekabira & Qaim, 2016). However, studies by (Aker & Fafchamps, 
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2015; Chen & Tang, 2015; Krishna & Naik, 2016; Minten, Stifel, & Tamru, 2012) 

show no significant relationship between information and communication 

technology and agricultural performance.  

 

Also, studies have shown that access to finance is one of the factors that influences 

agricultural performance (Ammani, 2012; Chisasa, 2014; Nukpezah & Blankson, 

2017) While studies by (Noonari, Wagan, Memon, Burirro, & Birjarani, 2016; Osa-

Afiana & Kelikume, 2016; Reyes, Lensink, Kuyvenhoven, & Moll, 2012) shows no 

significant result.  

 

Moreover, studies conducted by (Gerssen-Gondelach, Wicke, & Faaij, 2015; Läpple, 

Renwick, Cullinan, & Thorne, 2016; Sauer, 2017a; Sauer & Latacz-Lohmann, 2014) 

shows that there is a significant  effect between innovation and agricultural 

performance  while  studies by (Lapple & Kelley, 2014; Sauer, 2010) have no 

significant effect on agricultural performance.Perhaps, the combination of 

information and communication technology, access to finance and innovation as an 

independent variable and managerial competence as a moderator for this study is the 

first of its kind among studies in agricultural sector literature. 

 

Previous studies on information and communication technology, access to finance, 

innovation and agricultural performance like (Lapple & Kelley, 2014; Sauer, 2010; 

Gerssen-Gondelach et al. 2015; Noonari et al. 2016; Osa-Afiana & Kelikume, 2016; 

Ammani, 2012; Chisasa, 2014; Aker & Mbiti, 2010; Engotoit, Kituyi, & Moya, 
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2016; Sekabira & Qaim, 2016 and Aker & Fafchamps, 2015) have all ignored this 

important combination. 

 

However, to address these inconsistencies in the literature, study deems fit to 

incorporate a moderating variable on these relationships. This is based on the logical 

argument by Baron and Kenny, (1986) that “moderator variables are typically 

introduced when there is unexpectedly weak or inconsistent relation between a 

predictor and a criterion variable” (p. 1178). In view of this, incorporating a 

moderator can aid to clarify more about the condition under which information and 

communication technology, access to finance and innovation predicts agricultural 

performance. As such, managerial competence is proposed to moderate the link 

between information and communication technology, access to finance, innovation 

and agricultural performance. Furthermore, the study by (Khan, 2011) investigated 

the moderating role of managerial competency on total quality management and 

organizational performance, although managerial competency did not moderate the 

relationship, but the author suggested that managerial competence should be used as 

a moderator on other variables. As such, thismotivated the researcher to propose 

managerial competence as a moderating variable on the relationship between 

information and communication technology, access to finance, innovation and 

agricultural performance. 

 

More so, Shah et al.(2020) adopts technical competence as a moderating variable in 

their study. The study reveal that technical competence significantly moderates the 

relationship subordinate learning and innovative work behaviors in a high-tech, 
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knowledge based industry. The authors further stated their study focused only on IT 

industry and only one as aspect of competency (technical competence) was 

employed as a moderator. The authors proposed that other studies should consider 

managerial competence as a moderator on other industry.  

 

However, managerial competence which is being regarded as managerial capabilities 

in other studies is defined as “the management capabilities, expertise and processes 

in the custody of firms that are drawn to execute programs and activities to achieve 

superior performance” (Graves & Thomas, 2006). Further,  managerial competence 

can be regarded as  the degree to which a firm’s corporate management team 

employs its team-embodied yet diverse expertise, skills, abilities and knowledge base 

that have been developed over time to generate and enhance organizational 

performance (Acquaah & Agyapong, 2015). In other words, managerial competence 

includes the social, human and cognitive abilities, deployed to employ, reconfigure, 

and integrate tangible and intangible organizational resources so as enhance firm 

performance. Acquaah(2003)emphasizes that managerial competence enables the 

organization to integrate the capabilities that it acquires  through conceptual, 

technical, and human skills, to enable it make adequate utilization of such resources 

which include, human and physical resources by allocating not only employees but 

including other resources to areas where they have higher output.  

 

More so, Barney and Hesterley(2006)  posits that organizational managers who 

possess managerial competence have the ability to control and monitor 

organizational systems which is crucial for accomplishing the strategic objectives  of 
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the firm. This in turn gives the firm sustainable competitive edge and likewise more 

effective. Several studies have establish that managerial competence positively 

influences performance (Hawi et al., 2015; Lara & Salas-Vallina, 2017; Niphadkar & 

Kuhil, 2017; Umar et al., 2017; Veliu & Manxhari, 2017; Zaim et al., 2013).  

 

However, the study assessed the role of managerial competence as a moderator on 

the relationship between information and communication technology, access to 

finance, innovation and agricultural performance. Nonetheless, based on literature 

Managerial competence is found to be a popular factor that considerably influences 

organizational performance. Therefore, Managerial competence is introduced to see 

whether the relationship between the exogenous and indigenous variables will be 

strengthened or weaken. Scholars argued that there is need to understand the 

necessity of competency in the operations of Nigeria agriculture most especially 

those that work in the sector so as to achieve the desirable agricultural productivity 

(Hamisu et al., 2020). This is very timely as many nations face climate change and 

the need to more competent in handling the issue of climate change as it affects the 

agriculture sector cannot be over emphasized (Olorunfemi et al., 2019; Ulvenblad et 

al., 2020). In view of the following problems highlighted above, the following 

research questions were raised to find answer to them. 

1.3 Research Questions 

In line with the above stated problems, this research attempts to find answer to the 

following research questions:  
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1. Is there significant relationship between information and communication 

technology and agricultural performance? 

2. Is there significant relationship between access to finance and agricultural 

performance? 

3. Is there significant relationship between innovation and agricultural 

performance? 

4. Does managerial competence moderate the relationship between information 

and communication technology and agricultural performance? 

5. Does managerial competence moderate the relationship between access to 

finance and agricultural performance? 

6. Does managerial competence moderate the relationship between innovation 

and agricultural performance? 

1.4 Research Objectives 

In line with the above research questions, the general objective of the study is to 

examine the moderating effect of managerial competency on the relationship 

between information communication technology, access to finance and innovation 

on agricultural performance. Precisely, the objectives of this study are as follows: 

1. To examine the relationship between information and communication 

technology and agricultural performance. 

2. To examine the relationship between access to finance and agricultural 

performance. 

3. To examine the relationship between innovation and agricultural 

performance. 
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4. To determine whether managerial competence moderates the relationship 

between information and communication technology and agricultural 

performance. 

5. To determine whether managerial competence moderates the relationship 

between access to finance and agricultural performance. 

6. To determine whether managerial competence moderates the relationship 

between innovation and agricultural performance. 

1.5 Scope of the Research 

The motivation of this study is the agricultural performance of small and micro 

farmers in Nigeria, which is proposed to be influenced by information and 

communication technology, access to finance and innovation. The study also 

proposes to examine the moderating role of managerial competence (MC) on the 

relationship between information and communication technology (ICT), access to 

finance (AF), innovation (IN) and agricultural performance of small and micro 

farmers, it contributes significantly to the pool of various aspects of literature.     

  

The research was conducted amongst small and micro farmers and the area of study 

is Niger State which is in the north central zone of Nigeria. According to Mgbenka, 

Mbah, and Ezeano (2015) small and micro farmers constitute more than 80 percent 

of Nigerian farmers and produce more than 98 percent of the crops produced in 

Nigeria. The study focused mostly on rice farmers and then yam farmers, sorghum 

farmers, shea butter farmers. Small and micro farmers are considered in this study 
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because they constitute the largest part of farmers who produce agricultural products 

in Nigeria.          

1.6 Significance of the Study 

The study has the potential to make substantial contribution to the field of 

agricultural performance. As the study proposes to examine the moderating role of 

MC on the relationship between ICT, AF, IN and agricultural performance of small 

and micro farmers, it contributes to the pool of literature in numerous ways. Firstly, 

it uses Resource-Base View (RBV) and Technology Acceptance and Model TAM2. 

Theoretically, the study expands the current body of knowledge by incorporating a 

moderating variable which have not been considered in previous studies.      

Secondly, the study contributed have numerous contributions if applied by the Niger 

state government and the ministry of agriculture of the state, Nigerian community 

farmers, small and micro farmers and policy makers in their process of revamping 

the long underperforming agricultural sector. Hence, the outcome of this study has a 

lot of benefit to the small and micro farmers as well as Nigeria farmers most 

especially farmers in the northern part, as the government both at Federal and state 

levels seek to diversify the economy from oil base to agricultural base economy. It 

also has the potential in contributing incredibly to the growth and development of 

agricultural sector, especially the small and micro farmers who constitute the larger 

part of farmers in Nigeria.  

 

Thirdly, the outcome of the study will assist all the stake holders in agriculture in 

understanding the various constructs that enhance agricultural output when properly 
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utilized, and at the same time, increase the income of the farmers. Especially, the 

small and micro farmers as most of them remain relatively poor because of the 

inadequate information regarding the best market to sale their products, inadequate 

access to finance and low adoption of innovation as most of them do not know how 

beneficial it is to them adopting and planting improved seeds and utilizing improved 

fertilizers in their farm. Some of them have access to smart devices but do not know 

how to utilize it to seek for relevant information on the new trends in agriculture. 

Hence the outcome of this study will create awareness and increase the small and 

micro farmers’ knowledge on good farming practices. 

 

Practically, considering the poor performance of the agricultural sector in Nigeria, 

the policymakers in Nigeria will be able to use the findings of this study as a reliable 

mechanism for improving the agricultural sector performance in Nigeria both 

domestically and internationally, in turn improving the GDP. Finally, the study will 

serve as a guide to small and micro farmers in identifying the significant elements in 

enhancing agricultural output, and to the policymakers as a reference for future 

research. 

1.7 Definition of Terms 

Agricultural performance : can be described as the desire of the organization to 

achieve success in doing business both financially and non-financially (Gronum et 

al., 2012; H. A. Hilman, 2009; Kaplan & Norton, 1992, 1996; MacDougall & Pike, 

2003) 
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Information and Communication Technology: Is the adoption of a particular 

technology to access timely information so as to boost the organization’s 

productivity(Talebian et al., 2014).  

 

Access to Finance :  is the accessibility of financial and non-financial resources that 

can be used to enhance farm performance (internal and external) with minimal or no 

financial constraint. 

 

Innovation: the process in which the organization engage in new ways of doing 

things such as the deployment of new technologies and production practices  so as to 

enhance organizational performance (Llewellyn et al., 2012; Micheels & Nolan, 

2016; World Bank, 2006). 

 

Managerial Competence : the capability and ability of the small and micro farmers 

to use the knowledge and skills gained over the years to boost agricultural 

productivity of their farm. 

1.8 Summary of the Chapters 

This study would be prepared in five chapters, chapter one outlines the introduction, 

problem statement, research questions, research objectives, the significance of the 

study and definition of terms. In chapter 2, relevant literature was reviewed on 

agricultural performance, ICT, AF, IN and managerial competency. The chapter 

contains the empirical findings and methods as to the relationship between ICT, AF, 
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IN and agricultural performance. In addition, the underpinning theory is also 

discussed. Also the research framework is included in this chapter 

 

Chapter 3 gives a detailed account of the research methodology. The 

operationalization of variables, measurement of instruments, research design, 

research population, sample size, sample method as well as approaches and tool for 

data collection. Method of data analysis and the statistical package used in the study 

are also discussed. 

 

Chapter 4 described the statistical analysis of the data collected, which includes data 

examination, screening and preparation. Including the measurement model as well as 

the structural model was assessed using the Smart PLS-SEM software package. In 

addition, the result of the hypotheses based on the assessment of the structural model 

was also reported. 

 

Chapter 5, the result and findings based on the research objective and hypotheses 

was discussed. Furthermore, the chapter discussed the theoretical and practical 

contributions as well as the implication of the findings of the study. The chapter also 

discussed the limitations and suggests future research direction. Finally, the chapter 

discussed the conclusion of the study. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 .Introduction 

In this chapter, the various literature that are related to the variables of study are 

carefully reviewed. The variables are information and communication technology, 

access to finance and innovation. The study starts with agricultural performance in 

Nigeria. The study particularly, focuses on small and micro farmers in both 

developed and developing countries. This is to give an idea of the specific areas that 

needs new or additional research work. The study discusses the relationship between 

the independent variables and the dependent variable. Additionally, the chapter also 

discusses the underpinning theories related to the study. 

2.2 A Review of Agricultural Performance 

Agriculture is considered to be central for global economic development of the 

world, and in 2014 it contributed to the one third of the world gross domestic product 

(GDP) (Roberts, Otieno, & Nyikal, 2017). Despite the significant contribution of 

agriculture to the global economy, the performance of the sector is still lower than 

expected (Mohamed, Rangkakulnuwat, & Paweenawat, 2016). According to Gautam 

and Yu (2016) who studied agricultural productivity in China and India, found that 

they are both faced with similar problems of limited resources and growing demand 

for food. Although, the agricultural productivity of both countries have improved 

significantly, there is need to increase food production due to increasing demand for 

food. However, in the past Nigeria was a net exporter of agricultural products and 
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the revenue generated from the exportation of agricultural products served as the 

main source of revenue for the country (Oladokun, Labarni, & Mohammed, 2015). 

Also, due to the discovery of oil and huge revenue from oil in 1973-1974 and 1979 

that resulted to the high inflow of foreign exchange, the attention on agriculture was 

shifted to oil production. Hence, Daramola, Ehui, Ukeje, and McIntire (2007) stated 

that in 2007 oil constitute about 99 percent of export and 85 percent of government 

revenue, in spite of that, it constitute only about 4 percent of the labor force.  

 

Nevertheless, many studies in both developed and emerging economies have 

investigated the factors that influence agricultural performance, some of the key 

factors responsible for the performance of the agricultural sector are information and 

communication technology (ICT), access to finance (AF), innovation (IN). ICT is 

considered as one of the variables that influences agricultural productivity and thus, 

leading to agricultural performance. ICT now plays an essential role in enhancing the 

agricultural sector of many countries (Malaquias, Malaquias, & Hwang, 2017; 

Sangbuapuan, 2012; Shimamoto, Yamada, & Gummert, 2015; Sun, Hou, & Li, 

2017; Zhang, Wang, & Duan, 2016).  

 

Considerably, ICT has played a pivotal role in growing the agricultural productivity 

of many developed economies such as Japan. There are several ICT companies in 

Japan which provide the infrastructural needs and services to farmers. Among such 

services rendered to the farmers is the smart agricultural services. The farmers 

subscribed to such services by paying monthly fees. Soil moisture, data on solar 

radiation, and electrical connectivity acquired by sensors that are installed in the 
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farmer’s green garden are sent to the company’s cloud for automatic data 

examination. Through this, the farmers can know the optimum fertilizer application 

needed in their farms and the irrigation method suitable for their farm. Hence, long 

hours of farm work, experience, and intuition, excessive fertilizer applications are 

now properly managed and farmers now experience more crop yield as a result of the 

adoption of ICT (Nakano & Washizu, 2018). 

 

In the same vein, Tatebayashi, Kamiyama, Matsui, Saito, and Machimura (2018) 

also argued that the quality of life of the farmers are improved through ICT, in the 

sense that farmers now use social network to distribute and share their farm produce 

without necessarily seeing each other face to face, residents within the locality also 

purchase their food need through these social networks or websites. The authors also 

maintained that the nutritional value of the food is not lost through this medium.  

 

Moreover, Thailand which has been regarded as number one of the top rice 

producers in the world (Sangbuapuan, 2012; Seenuankaew, Rattichot, Phetwong, & 

Leenaraj, 2018). ICT has contributed significantly to the success of the rice farming 

in the country as it enables the small and micro farmersto access vital information on 

crop varieties to plant, access to the appropriate market to sell their farm produce as 

well as have access to training services organized by rice training centers in Thailand 

(Aonngernthayakorn & Pongquan, 2017; Seenuankaew et al., 2018). Seenuankaew et 

al., (2018) also states that the small and micro farmerscan receive useful information 

through ICT regarding organic fertilizers, soil management, protection against rice 

pests and weather trends. In a similar study by Raungpaka and Savetpanuvong, 
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(2017) who also posits that ICT enables the small and micro farmers to develop their 

agricultural business, respond to the dynamic and competitive environment of 

agricultural business, proactively share information and knowledge with peers, 

professionals, government representatives, local officers without a language barrier.  

 

Zhang et al. (2016) opined that for over three decades now the agricultural sector of 

China has been transformed through effective utilization of ICT. Owing to the rapid 

expansion of ICTs data and information can be gathered, stored, analyzed, diffused 

and employed to assist small and micro farmers and rural societies to enhance 

agricultural output and sustainability (Zhang et al., 2016). Hence, ICT has 

contributed significantly to the development of China’s agricultural sector and 

thereby improving the livelihood of the small and micro farmers in the country. 

 

In the USA, Xin et al. (2015) equally emphasized that the importance of ICT cannot 

be overstressed, as they found that ICTs in the form of smart devices contributed to 

the growth of the agricultural farmers in many ways. The authors revealed that 

through ICT many agricultural apps are developed which make agricultural 

businesses more competitive and efficient since the agricultural apps enable farmers 

to have access to useful information on citrus disease control, pest disease control, 

smart irrigation, and plant guide. Hence these apps allow the farmers to make a 

timely decision on what type of crop to plant and are fully informed of the risk 

involved in planting such type of crop. Similarly, in Europe, ICT has also 

contributed to the success of irrigation farming, agricultural productivity, and 
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sustainability as well as reduced environmental externalities (Bilali & Allahyari, 

2018).  

 

Among the advantages and benefits of ICT observed in Romania and other European 

countries in the agricultural sector and most businesses, is that it increases 

production and improve quality, it equally preserves and enhance soil fertility, 

reduces cost and increases/ profitability, ease farmers job and overall boost the 

economy of the country (Alexandru & Bodgan, 2016; Santoso & Delima, 2018).  

 

Moreover, access to finance is considered as a panacea to the growth of agricultural 

productivity in many countries, for example, Duy (2015) argues that the accessibility 

of finance by small and micro farmers in Vietnam has the potential to boost rice 

production in the country. The author also states that farmers who have access to 

finance or loan facilities experience better yield compared to those that do not have 

access to loans or credit facilities. In Pakistan, Mehmood et al. (2018) argue that 

farmers' improved access to credit will boost diary production and also enhance their 

technical efficiency.  

 

In the same vein, Awotide et al. (2015) also emphasized that access to finance by 

small and micro farmers plays a significant role in boosting agricultural performance 

in Nigeria. The authors further stressed that small and micro farmers who have 

access to finance experienced more yields compared to those that do not have access 

to it. As such, this indicates the importance of finance in improving agricultural 

performance in Nigeria. 
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More so, Hena et al. (2019) argued that the role finance plays in boosting agricultural 

performance cannot be overemphasized, as it plays a pivotal role in increasing 

agricultural yields in China. They equally indicated that as agricultural yields 

increase so also the income of the small and micro farmers increased and overall, the 

growth domestic product (GDP) of the country also increases. 

 

Additionally, Innovation is also regarded as one of the most important factors 

contributing to the growth of the agricultural sector of both developed and 

developing nations, hence, to sustain a certain level of farm productivity and growth 

there is need for farmers to engage in and invest in innovative activities (Sauer, 

2017b). Farmer's innovativeness plays a greater role in enhancing agricultural 

productivity and sustainability. 

 

In the USA, farmers who are innovative and adopt innovation in the farming 

business witness more crop yields, compared to those that do not adopt new 

improved crop varieties that germinate and grow faster, most especially the irrigated 

farms (Kering & Broderick, 2018). Gumble, Berghage, and Stearns (2015) also 

states that the adoption of innovation by farmers in the USA have the potential of 

developing the agricultural systems that would be able to boost farm productivity in 

the urban neighborhood, and rural towns who have limited access to food due to 

food insecurity. They also stated that the adoption of innovation equally increases 

the revenue of agricultural farmers.  Similarly, adequate investment in innovation 
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and good policies significantly impacted the product, process, marketing and 

organizational innovation in the Netherlands (Sauer, 2017a).  

 

 Alston and Pardey (2016) attributed innovation as one of the main drivers of the 

Australian economy, due to its pivotal and remarkable role in transforming the 

agricultural sector and has contributed to the growth of the GDP of the country. New 

crop varieties, pesticides, fertilizers were introduced to the farmers, they adopted it 

on both the rain fed and irrigation farms and it yields good results (Alston & Pardey, 

2016).   

2.3 Overview of Nigerian History 

Nigeria is among the Sub-Saharan Africa nations, approximately located between 

latitude 4⁰ and 14⁰ north of the Equator, and between longitudes 2⁰ 2′ and 14⁰ 30′ 

East of the Greenwich meridian in the western part of Africa (Apata et al., 2016). 

The total geographical area of Nigeria is 923,768 square kilometers, Nigeria is 

regarded as the “Giant of Africa” and the most populous nation in Africa due to its 

population and economy. Additionally out of its estimated total landmass of 82 

million hectares, statistics have it that about 34 million hectares is arable and is 

presently under cultivation (Otache, 2017). Having a population of over 190 million 

people, Nigeria is estimated to be the 7th most populous country in the world and 

equally have one of the largest population of youth in the world (CIA, 2018). The 

country has over 250 ethnic groups and the major tribes in the country are Hausa, 

Yoruba, and Ibo. Nigeria is a multi-religious country such as Islam, Christianity, and 

other religious groups. The population of the people that practice Islam is estimated 
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to be 50%, Christianity 40% and other traditional religious beliefs 10% (CIA, 2018). 

Nigeria has 36 states including the Federal Capital Territory (FCT) Abuja. Nigeria 

has a total number of 776 local government areas. The northern part of Nigeria 

occupies 62% of the total landmass of Nigeria (Badawi, 2009). The GDP of Nigeria 

is estimated to be $394.8 billion as of 2017 and number 24 in the world (CIA, 2018).  

 

Stephen (2014) opined that Nigeria is poised to become Africa’s most powerful 

nation as its GDP overtakes that of South Africa in 2014. Nigeria is also a member 

of the United Nations, Commonwealth of Nations, the African Union and other 

international organizations (Wikipedia, 2015). Agriculture is predominantly the 

major occupation of the labor force in Nigeria and, it is estimated to be 70% of 

which the majority reside in the rural areas (Apata et al., 2016; CIA, 2018). 

 

 

 

 

 

 



 

 36 

 
 
Figure 2.1  

Map of Nigeria showing Niger state. 
Source: https://newspeakonline.com/28-children-die-of-lead-poisoning-in-niger-
state/ 
 

2.4 Agricultural performance in Nigeria 

Prior to the discovery of crude oil in Nigeria, agriculture was the main source of 

revenue steering the economy. Agriculture contributed significantly to both the GDP 

and exports of the country. Nigeria was amongst the top producers of these 

agricultural products as of 1961, groundnut, palm oil, and cocoa beans. Although, oil 

was discovered in 1956, but did not start full operation until 1965 when it eventually 

findsits way to the international market. The oil sector, however, became the source 

https://newspeakonline.com/28-children-die-of-lead-poisoning-in-niger-state/
https://newspeakonline.com/28-children-die-of-lead-poisoning-in-niger-state/
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of revenue for the government after overtaking the agricultural sector to become a 

major foreign exchange earner for the country (Adeyemi & Abiodun, 2013).  

 

In 1973 to the early 1980s there was an oil boom that brought about positive terms of 

trade and an increase in per capita income. This led to rural-urban drift for white-

collar jobs. As a result of this, it affected agriculture negatively (Egbadju & 

Oriavwote, 2016). Revenues derived from the Nigerian economy, from the 1960s to 

the early 1970s was mainly from agriculture, while revenue from other sources was 

considered insignificant. Egbadju and Oriavwote (2016) also stated that in 

1973/1974 financial year, Nigeria oil sector recorded a boost, as such federally 

collected revenue rose from, 26.3% in 1970 to 81.8% in 1979, 72.6% and 76.3% in 

1989, which also contributed to the neglect of agriculture. The performance of the oil 

and non-oil sector is illustrated in the table below. The table shows, how the 

potential of other non-oil revenue sectors was untapped. Agricultural production in 

Nigeria consists of the following crops, livestock and fishery production Olomola et 

al. (2014). The pitiable state of agriculture in Nigeria is also illustrated in Tables 2 

and 3 below, showing the production of cocoa beans and palm oil. 
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Table 2.1  
Oil and Non-Oil Revenues 2005 - 2013 Financial Years (Naira Billions) 
Year Non-Oil Import (A) Non-Oil Export (B) Net Import (A-B) 

2005 2,977,832.07 105,955.88 2,871,876.19 
2006 3,315,351.81 133,594.99 3,181,756.82 

2007 3,536,439.47 169,709.78 3,366,729.56 
2008 4,071,296.26 94,316.70 3,976,979.56 
2009 3,590,909.17 286,325.54 3,304,583.63 

2010 5,857,515.83 404,828.62 5,452,687.21 
2011 7,191,577.50 499,544.11 6,692,033.39 
2012 6,020,198.81 476,188.02 5,544,010.79 

2013 6,020,198.81 476,188.02 5,544,010.79 

Source: Central Bank of Nigeria (CBN) 2009 and 2013 Annual Reports 

In 1975 and 1977, the Ivory Coast overtook Nigeria and Ghana to become the 

world's largest producer of cocoa. In 2012, Ivory Coast cocoa production stood at 

1,650,000 metric tonnes, Nigeria (383,000), Indonesia (936,300), Ghana (879,348). 

The cocoa production of Ghana in 1976 was 326,700 metric tonnes while that of 

Nigeria stood at 231,796. In terms of the contribution of the agricultural sector to 

economic growth, crop production is the largest. Provisional estimates in 2012 from 

the Central Bank of Nigeria proved that the crop production contributed about 88% 

of the GDP from agriculture, followed by livestock (CBN, 2014) 

Table 2.2 

Cocoa Production for the Selected Years and Countries (Metric Tonnes/MT) 
Year  Ghana  Nigeria Ivory Coast Indonesia 

1961 415,200 197,000 85,000 N/A 

1970 406,000 304,800 179,156 N/A 
1980 277,200 153,000 417,222 10,284 

1990 293,355 244,000 807,501 142,347 
2000 436,600 338,000 1,401,101 421,142 
2010 632,031 399200 1,301,347 844,626 

 

Source: Food and Agriculture Organization. Retrieved from http//: www.faostat.   
fao.org/site/339/default.aspx 

 
 
Nigeria was the top exporter of groundnut in 1961 as reported by the Federal 

Ministry of Agriculture and Rural Development (FMARD) in 2011, with the world’s 

http://www.faostat/
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share of 42% (Egbadju & Oriavwote, 2016). It holds a 27% share of the world’s 

palm oil export, 1.4% of cotton 18% of cocoa. The advantage which Nigeria enjoyed 

over other nations has, however, declined over the years, losing her glory in export 

to China (groundnut and cotton), palm oil to Malaysia and Indonesia, and cocoa to 

the Ivory Coast.  

 

Farmers in the countries competing with Nigeria were linked to strong marketing 

organizations, adequate provision of fertilizer, improved seed, improved planting 

materials, government expenditure, and the provision of rural infrastructure were 

some of the reasons why the rival nations dominated Nigeria (Lawrence & Victor, 

2016). Agriculture is still the largest employer of labor in Nigeria, therefore it is seen 

as a mechanism through which poverty can be reduced considering the labor force 

that depends on it, for food security and industrial raw materials (Oladokun, Labarni, 

& Mohammed 2015).   

2.5 The Study Area 

The study area Niger state, has an estimated population of 3.9 million people 

(Alamu, 2013), located in the north central zone in the middle belt of Nigeria. The 

state is amongst the largest states in Nigeria spanning over 86,000km in land area 

with 80% of its land mass suitable for agriculture (Tologbonse et al., 2008). The 

state occupies about 9.30% of the total land mass of the country, Niger state is divide 

into three (3) agricultural zone and its climatic features contain almost all classes of 

soil of the savannah regions of west Africa (Tologbonse et al., 2008). Although, the 

soil type varieties range from the rocky landscapes, the shallow soils to the deep 
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soils of the valleys. The deeper soils contain the alluvial type despite being complex 

in appearance, the soil is most suitable for irrigation and rain-fed farming (Merem et 

al., 2017). Also, the state usually experiences yearly rainfall variation of 1,600 mm 

in the south to 1,100 mm in the north, and the seasons consist of both dry and wet 

seasons. It rains for about 7 to 8 and 5 to 6 months in the southern and northern 

zones respectively (Merem et al., 2017). With its favorable climatic condition, the 

following major crops are grown in the state: rice, yam, millet, cassava, maize, 

cotton, sorghum, groundnut, soybeans, cowpeas, vegetables and others (Merem et 

al., 2017).  
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Figure 3.1 
Map of Niger State (Study Area) 

Niger state Bureau of Statistics 

2.6 Agricultural Performance Measurement 

The performance measurement for agricultural performance is scarce. Most of the 

studies reviewed adapted the measurement of firm performance. There is a need to 

differentiate the concept of firm performance from the wider concept of 

organizational effectiveness. Three overlapping issues have been enlightened by 

Venkatraman and Ramanujam (1986) and are considered the largest figures 

representing organizational effectiveness. They are considered as the broadest realm 

of organizational effectiveness and they include the middle cycle representing 

business growth, which covers the inner cycle representing the financial 

performance. Another aspect also covered by organizational effectiveness which is 
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related to the running of the organization is the absence of internal stress and faults, 

engaging in legitimate activities, acquisition of resources and accomplishment of 

stated goals (Cameron, 1986; Gronum, Verreynne, & Kastelle, 2012).  

 

Previous studies often use indicators such as financial and market indicators. 

However, such indicators include sales growth, stakeholder relationship, Customer 

satisfaction, market share and profitability and other short-term financial measures. 

An advanced organizational performance measurement pattern was developed by 

(Hanvanich et al., 2006), which  integrates firm’s comprehensive performance and 

inventiveness to assess the unabridged organizational performance.  Combs et al. 

(2005) states that the operational performance described by Venkatraman & 

Ramanujam (1986) is most suitable view on financial performance. When trying to 

define performance two other aspects must be put into consideration: The time frame 

and its reference point.  It is possible to distinguish between past and future 

performance; the excellent performance of  an organization in the past is not an 

assurance that it will remain superior in the future (Carneiro, 2005; Gronum et al., 

2012). Another related issue is the duration of the term, either short or long term. 

The circumstances against which performance is been measured, for example, an 

establish target, the industry average, the results of main competitors, or past 

performance is equally important (Carneiro, Silva, Rocha, & Dib, 2007). 

 

Assessments regarding the goals and past performance show efficacy and growth of 

company. Nevertheless, it is not appropriate to compare companies of diverse sizes 

and industries. Using the usual value of the industry or foremost competitors as base 
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line would indicates companies’ viable position and may be more beneficial for 

strategic evaluation. The description of firm performance and its measurement 

remains a challenge to scholars due to its complication. For more than a decade, 

many scholars have recommended that performance dimensions should equally 

reflect on financial and non- financial measurement assessment (Gronum et al., 

2012; Hilman, 2009; Kaplan & Norton, 1992; MacDougall & Pike, 2003). 

 

However, firm performance is a vital issue in any business activity and thus, needs 

requires adequate planning and commitment. Therefore, based on the above concepts 

and definitions, firm/agricultural performance is considered as the outcome of the 

organizational commitment measured together with its anticipated objectives. 

Performance can be attained when an organization is making the determined level of 

anticipated profit having all the essential resources at its disposal. Hence, it can be 

measured by employing either financial (objective) and non-financial (subjective) or 

both reliant on the firm intended goal to be achieved. 

2.6.1 Financial and Non-Financial Performance 

Prior studies have shown how excellent non-financial measures are better than 

financial measures in measuring the performance of firms on the basis of competitive 

advantage (Hilman, 2009; Hilman & Mohamed, 2011; MacDougall & Pike, 2003; 

Talluri & Yoon, 2000). Moreover, Brown & Laverick, (1994; Morgan & Daniels, 

2001; Pawar & Driva, 1999) stated that it is practically impossible to present a broad 

list of measures which can be applied to all firms, or SMEs in the same sector. 

Although, there are circumstances where financial measures alone are applied 
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(Bhimani, 1994; Richard et al., 2009) while in another situations more emphasis put 

on the use of other indicators  (Venkatraman & Ramanujam, 1986; Westra et al., 

1996). This is an indication that performance measurement system should replicate a 

firm’s strength (Barnett, 2007; Carneiro et al., 2007; Keegan, Eiler, & Jones, 1989). 

 

Previous studies mostly used both the financial and non-financial indicator to 

measure performances (Gorondutse & Hilman, 2013; Gronum et al., 2012; Hilman, 

2009; Kaplan & Norton, 1992; MacDougall & Pike, 2003; Murphy, Trailer, & Hill, 

1996; Talluri & Yoon, 2000). In view of the above discussion this study adapts a 

performance index used by many studies which consist of both financial and non-

financial performance indicators  (Spillan & Parnell, 2006). 

2.6.2 Nigerian Government Policies and Programmes for Promoting 

Agricultural Performance. 

In recognition of the poor and the underperformance of agriculture sector, different 

policies were adopted by the government to meet the food need of the people. 

Different regimes introduced various policy changes especially in agriculture sector 

Okon & Anthony, (2017). Some of the agricultural policies and programmes 

developed by the government to boost the agricultural performance of the small and 

micro farmers and ensure food security in the country, as shown in table 2.3. 
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Table 2.3  
Policies and Programmes Introduced by the Government to Boost Agricultural 
Performance 
Policies and Programmes Objectives 

NAFPP (1972) To make Nigeria self-sufficient in food production. 

GRP (1981) 
To curtail food importation through boosting crop 
production. 

FADAMA I (1988) 

It was aimed at providing support for dry season 

farming through the supply of small-scale irrigation 
implements and construction of dams for crops and 

livestock farming. 

SAP (1986) 
It was aimed at restructuring the country's productive 
base, and reduce her dependence of petroleum exports. 

ADP (1989) 
This program was developed emphasizing an economic 
development, driven by the private sector to boost 

agricultural performance in the country. 

NEEDS (1999-2007) 
This program was jointly organized by the international 
development partner (MDG) to tackle the decay in 
agricultural sector. 

ATA (2009-2015) 

This agenda focused on supplying fertilizers, improved 

seeds and smart devices directly to the small holder 
farmers to enhance agricultural performance. 

 
Source: Compiled by the researcher. 

 

These policies and programmes were developed and introduced by various 

governments to enhance agricultural performance, boost food sufficiency and reduce 

the poverty level in Nigeria (Izuchukwu, 2011; Okon & Anthony, 2017). 

Ehigiamusoe (2012) stressed that despite all the above mentioned policies and 

programmes established by government to enhance agricultural performance, the 

performance of the agricultural sector is still in a deplorable state, most especially in 

terms of product contribution, foreign exchange contribution, factor contribution, 

and market contribution as well as the rise in the value of food importation. 

Therefore, there is need to pay more attention to the sector so as to boost and 

enhance agricultural productivity in the country. 
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Regardless of the input of agricultural sector to the economic development of  

Nigeria, by way of providing food security, creating employment for our teaming 

youth and reducing the poverty amongst other things, Okunade, (2007);  Oladokun, 

Labarni, & Mohammed, (2015); Ezeh, Anyiro, Ehiemere, & Obioma, (2012); Adeola 

& Ikpesu, (2016);  identify high interest rate, lack of adequate collateral by farmers 

to back up their loan application, exposure to hazards that come with farming, most 

especially women, and inconsistency in government policies and programmes are 

some of the problems that have affected agricultural performance in Nigeria. 

 

Many studies (Adeola & Ikpesu, 2016; Aker & Fafchamps, 2015; Ezeh et al., 2012; 

Okunade, 2007; Oladokun et al., 2015) have identify that farmers face numerous 

challenges, largely contributing to their low performance, these includes no access to 

credit facilities, lack of adequate collateral to back up loan application, change of 

government policies and programmes, poor means of communication and delivery 

mechanisms for small and micro farmers, private sector policy makers, research, 

ineffective research to extension delivery system, that is inadequate 

commercialization of information created (FMARD, 2016).  

 

Oladokun et al. (2015) identified high interest rate, lack of adequate capital base, 

scarcity of loanable funds as some of the challenges faced by farmers in Nigeria. 

Hence, the high interest rate consumes must of the farmers’ revenue. The zeal to 

produce more is to get more income as such the farmers are not encouraged to 

produce more due to high interest rate. Ezeh et al. (2012) acknowledge poverty as 

one of the major obstacles confronted by agricultural sector in Nigeria. In a related 
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study conducted in Abia state, the study shows that most people are faced with 

revenue shortfalls. The people who were affected mostly are female farmers, as they 

are in higher poverty level than their male counterparts. 

 

In addition, Okiemute and Dafe (2017)  stated that the agricultural sector is also 

facing the challenges of mismanagement , inconsistent or poor implementation of 

government policies and programmes and  infrastructural decay. Thus, affecting 

agricultural sector performance. Agricultural sector of Nigeria have also faced a 

setback as a result of shifted government interest in agriculture to oil exploration and 

oil exportation (Ugwoke, 2013). Ugwoke (2013)  also stated that lack of access to 

improved varieties of crop, subsidies on farm-inputs, loans sprayer machines and 

lack of access to information on the new methods of processing agricultural product. 

Hence, the traditional method of farming leads to low yields, and because of that, it 

affected agricultural performance in the country. Fatuase (2017) posited that global 

warming has affected agricultural performance in so many ways, ranging from 

frequent drought, deterioration of soil condition (soil nutrient), frequent soil 

infestation by pest and diseases. The author also stated that reduction of farm assets 

due to flood, increase in rural-urban relocation, the rise in health risk and the spread 

of infectious diseases, have all accounted for food insecurity in Nigeria. 

also observe that  women constitute  about 70% of farmers  in  Africa and they do 

not have access to   proper education, which also affect their performance in 

agriculture. They also posited that weak extension services and lack of training have 

adversely affected agricultural sector in Nigeria. The slow rate of agricultural 

development has also been attributed to escalation of external debt, economic 
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recession, coupled with costs of production and agricultural mismanagement, all 

have led to food scarcity and food insecurity in Nigeria. 

2.7 Information and Communication Technology 

Information and communication technology comprises of software, hardware, media 

and network for gathering, storing, processing,  transmitting of information (voice, 

data, image, and  text) including other related services (Talebian et al., 2014). ICTs 

can also be divided into two components, Information and Communication 

Infrastructure (ICI) and Information Technology (IT). The former refers to physical 

telecommunications network system (radio, cellular, mail, voice and television) 

while the latter refers to software, hardware of information collection, storage, 

processing and presentation (Sakar, 2012).  

2.7.1 Information and Communication Technology and Agricultural 

Performance 

Many developing countries seeking economic development constantly face several 

challenges. Amongst them, is the presence of  various  middlemen who mostly 

creates obstacles  for improving and obtaining efficient materials, financial and 

information flows Sodhi & Tang, (2013). The world bank stated that small and micro 

farmers in India rarely gain above 24% of their farm produce because of inadequate 

knowledge about market information (Chen & Tang, 2015). This substantial 

information disparity between farmers and other market partakers leads to meagre 

price discovery in the value chain.   

 



 

 49 

In the study conducted by Oluoch & Osida (2015) using Statistical Analysis System 

(SAS), SPSS and MS Excel Software, having about 218 participants. The found that 

60.6% of the whole participants engage one of the ICT related equipment or facilities 

in research. The study demonstrated that there is positive relationship between ICT 

and agricultural performance. Similarly, Aldosari, Al Shunaifi, Ullah, Muddassir and 

Noor, (2017)found that in Northern Pakistan, ICT plays have significant relationship 

and agricultural performance. Although, they found that there is no significant 

connection between education of respondents and the application of information 

received over the radio. 

 

 In contrast, Nakasone, Torero and Minten (2014) after determining the impact of 

ICT on farm prices and income established that there is no significant relationship. 

He emphasized that the positive impact was only found on perishable, high-value 

crops. Similarly, Kandilov et al. (2017) examine the influence of ICT broadband 

internet loans on US agriculture. They found that the ICT broadband loan does not 

have a significant effect on farm sales and expenditures in both metropolitan 

counties and rural non-adjacent counties. They further stated that the calculated 

effects of the loan program on the farm's total sales and expenditure are negative and 

significantly different than zero.  

 

 However, Aker and Fafchamps (2010) found that the introduction of ICT in some 

markets in the Niger Republic, reduced price dispersion in the market. This indicates 

that ICT have a significant positive effect on cowpea production. Anoop, Ajjan, and 

Ashok (2015) reported that ICT-based market information services are influenced by 
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income from other sources, contact with extension agent, family size and education. 

They argue that it is only education and family size that has a significant effect on 

ICT adoption by farmers, whereas income from other sources has a negative effect 

on ICT adoption decision of farmers in India. 

 

In addition Ward and Zheng (2016) employed industry and province-level panel data 

to examine the influence of ICT mobile telecommunications adoption on economic 

performance for 31 Chinese provinces from 1991 to 2010. They found that mobile 

phone subscription has a positive effect on the growth rate of the GDP per capita. In 

the same vein, Castaldo, Fiorini, and Maggi (2018) investigate the impact of ICT 

broadband internet infrastructure on economic development in 23 OECD countries 

from 1996-2010. They found a positive relationship between ICT broadband internet 

infrastructure and economic growth in the 23 OECD countries investigated. In 

support of the study, Canzian et al.(2015) posited that the availability and 

accessibility of advanced ICT broadband internet impacted positively on the annual 

sales and turnover of and firms, and that there was about a 40% increase in the 

value-added for several years. 

 

 Etwire et al. (2017) found that the knowledge of market and weather disseminated 

through ICT have a positive significant impact on small and micro farmers. They 

further stated that complicated text messages, information that is too expensive to 

execute, and poor infrastructure are some of the obstacles encountered in the 

utilization of mobile-based and market information. Similarly, Eucharia, Ubochioma, 

Infeanyi, and Patience (2016), also determine the role of ICTs such as smart devices, 
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radio, and internet in fish farming. They concluded that there is a positive significant 

relationship between ICT and agricultural performance. The field survey conducted 

by them shows a high response rate by the farmers, as knowledge sharing among fish 

farmers and monitoring of illegal fish farming have the highest response rate. 

 

In contrast, Minten et al. (2012) argued that there is no significant positive 

relationship between ICT and agricultural performance. After assessing the use of 

smart devices by brokers and traders on wholesale markets. They stressed further, 

that a large majority of the brokers and traders who had fixed phones before the 

invention of smart devices complained that ICT’s such as phones did not fill in a 

complete communication gap as seen in other studies. Fafchamps and Minten (2012) 

also comfirms that SMS-based (ICT) do not have a significant positive effect on 

prices received by farmers. 

 

In his study conducted in South Africa, Gwaka (2017), established that smart devices 

influenced the small and micro farmers’ livestock auctioning positively. His study 

further proved that farmers could access market information, alternative markets and 

the market prices of the product they intend to sell. Similarly, the study of Osuji et 

al. (2016) equally found a significant positive relationship between ICT and cassava 

production in Rivers State. In addition, Jensen (2009) also opined that ICTs to a 

large extent influences the output of forestry, fishery markets as well as the general 

agricultural sector in developing countries. His study identifies these five effects of 

ICTs: two have direct effect (efficient arbitrage and reduced market power), 

consequently followed by three systems from the first two, supply responses, 
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reduced use of transportation, and so also a reduction in price discrepancies. 

However, the study focused on markets with only smart devices. He suggested that 

other studies should include other markets without Smart devices.  

 

In their own part Madushanka et al. (2016) conducted a study on the adoption of ICT 

in the cashew sector, in Puttalam district of Sri Lanka. They found that there is a 

positive relationship between the adoption of ICT and the cashew sector. They 

further suggested that the smallholder estate owners to take full advantage of the 

potential of other ICTs, like the internet. GPS and GIS. They equal observed that 

there is low capacity deployment of ICT in Cashew sector by the owner/mangers. 

Mittal et al. (2010) conducted a research using a series of investigations, from 

August 2008 to November 2008 in India. They found that ICT’s influenced 

agricultural performance positively. They opined that the impact was felt because of 

the new enhanced mobile-based information services.  The study observed that ICT 

was not fully adopted by the small and micro farmers compared to the larger farmers 

as a result of financial constraint. In the same vein Oluoch and Osida (2015) in their 

study who has 218 participants, 135 were males and the rest female, found that only 

60.6% of the participants employed one of ICT related facilities for research. They 

found that generally not all the 60.6% of the participant who have access to 

computer deployed them for farming purposes, instead other use theirs for watching 

film and playing games. 

 

In another study conducted in Sri Lanka by Samansiri and Wanigasundera (2014) 

investigating the use of ICT by extension officers of Tea Small Holding 
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Development. Demographic characteristics such as age work experience and 

educational qualifications were employed to analyze the data. They found that 

extension worker's age and work experiences showed a negative relationship with 

the use of Internet, e-mail and VCD/DVD/MM-DVD facilities. 

 

In a study investigating how ICT can add value to gender equality and food nutrition 

in Uganda, Sekabira and Qaim (2017) report a significant effect of ICT on household 

income and gender equality. Similarly, Kirui et al. (2013) investigate the effect of 

adoption of mobile transfer services on small and micro farmers’ agricultural input 

use, agricultural marketing and farm incomes. They found that the use of money 

transfer services increase annual income and input significantly. Also, in studying 

the impact of search costs on the dispersion of maize prices and transport cost, Zant 

(2017) report a decrease in the price of maize. He further posits that the 

transportation cost was equally significantly reduced as a result of the adoption of 

ICT. Singh (2017) in his study averred that the deployment of ICT in the agricultural 

sector is very important as it enhances agricultural productivity.  

 

Additionally, Tadesse and Bahiigwa (2015), investigate the effect of ICT on small 

and micro farmers’ selling decisions and prices they received based on house-hold 

and village-level information. They report mixed findings. However, they found that 

house-hold mobile ownership has no significant impact on spatial market choices of 

farmers except for pulses. On the contrary, they averred that village-level mobile 

access has a positive and robust influence on marketplace adoptions for some of the 

commodities studied. They argue that the disparity in purchasing choices in 



 

 54 

commodities due to the deployment of ICT is only applicable to other commodities. 

But significantly positive for maize and wheat. In the same vein, Aker and Bahiigwa 

(2015) report that ICT did not reduce the spatial dispersion of producer prices for 

cowpea and semi-perishable commodity. They also found that ICT did affect the 

spatial dispersion of millet and sorghum.  

 

 

In addition Tack and Aker (2014) found a significant effect between ICT coverage 

and the traders’ quest for a search for best sale prices. They concluded that the effect 

advances enthusiastically with time and it is more effective for larger traders, who 

engage in arbitrage over long distances.  Nakasone (2013) analyze the effect of 

agricultural price information outcome. He report that farmers who have access to 

information gain more price for their products sold in the market compared to those 

who do not. It is likely that, if not for the information they received, they might have 

lower sales than their counterparts. 

 

Moreover, Otter and Theuvsen (2013), used survey data to investigate the effect of 

ICT on farmer’s performance. They collected data from raspberry, avocado and table 

grape farmers. They found that farmers using smart devices to communicate with 

their trading partners have higher harvests. However, they report that the frequency 

of using mobile devices did not have a significant influence on the farm yields. 

Similarly in their study, Otter and Theuvsen, (2014), report that the number of 

trading partners has a significantly negative effect on farmers' yields. Contrarily, 

using the same survey data, Otter and Theuvsen, (2014) found that the use of smart 
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devices by smallholder raspberry farmers have a significant effect on their farming 

performance.  

 

Mitra et al. (2013), studied middlemen margins, trading mechanisms and the role of 

asymmetric information about prices between potato farmers and local trade 

intermediary farmers. They found that farmers are unable to sell their products 

directly to wholesale buyers and are forced to sell to local trade mediators even after 

having access to information. Their result contrasts that of Tack and Aker (2014) and 

Nakasone (2013), who emphasize that ICT influence the prices of goods at the 

market. This makes the provision of information more delicate and multifaceted in 

their setting because they rely on trading mechanisms, for example, whether farmers 

and intermediaries enter an ex-ante contract or not. They established that farmer's 

access to information through ICT does not make a necessarily enhance farm 

performance. 

 

Also, Mitchell (2017) explores a significant channel through which having 

knowledge about market prices might add to the values that farmers obtain from 

middlemen. The author developed a model of trade between a farmer and 

middlemen, allowing the middlemen to differ in terms of their social preferences, 

and provide an empirical assessment of the theory employing an outlined field test 

carried out in India. The model predicts a monotonic relationship between the use of 

information and the cost of switching to a new middleman. He found that honest 

middlemen differ concerning their common choices. He opined that the benefit of 
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information to the farmer depends on the cost of switching. Hence, the non-

monotonic relationship could not be established because of the settings of the data. 

 

The specific objectives of the study by Rimi et al. (2017) was to investigate the 

demographic features of the respondents using a structured questionnaire and oral 

interview. The study found that 57.5% of the small and micro farmers have a 

secondary school education, 54.2% are married, and 52.5% hold a farm size of 0.25-

1 hectare of land. The ICT devices that were employed are radio, television 

including other devices. They also stated that ICT significantly play a vital role by 

empowering small and micro farmers, reducing poverty, increasing rural women's 

income, providing information about market prices of goods, enhancing their small 

businesses. 

 

More so, Yaseen et al.(2017)assessed the  small and medium farmers’ immediate use 

of social networks, traditional media, field extension, and contemporary information 

and communication technologies (ICTs) to get information on cotton crop 

production. The study found that about 80.45% of the farm households’ access 

information on production using social networks. Furthermore, this study indicates 

that about 46.3% of the farm household members use traditional media, 36.59% use 

extension platform to acquire information on production and ICTs stood at 24%. It is 

then recommended that small and micro farmers should be encourage to adopt ICT 

in farming. 
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In contrast, the study by Chhachhar et al. (2016)report that smart devices usage in 

obtaining agriculture information is insignificant, as most of the farmers did not use 

their smart devices for seeking marketing information, weather forecasts or 

agriculture information. Although, most of the farmers have access to smart devices 

but did not use it for agricultural updates. They further revealed that most of the 

farmers depend on the owner of the lands to get information about weather, 

marketing information, and the use of pesticides in crops.  

2.8 Access to Finance 

Access to finance can be defined as lack of financial and non-financial barriers in 

accessing financial resources and services (Ganbold, 2008). In other words, it is the 

extent to which financial resources and services can be accessed by users at a 

reasonable cost of capital. Access to finance is measured from two different 

viewpoints: the supply (providers) and demand (users) perspectives. According to 

Kumar (2005) access to finance is measured by three major dimensions or elements: 

institutional, functional and product. The institutional dimension measures the 

degree of modern financial services, objective efficacy, conditions and terms for the 

provision of financial services, and close observation; the functional dimension 

measures the capacity of supply side or the suppliers to deliver a financial service; 

and the product dimension measures the level and the availability of financial 

services. 

 

Developing countries have been facing the problem of access to finance in the 

agricultural sector, as such policy makers are much concerned about it (Ammani, 
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2012; Ugwumba & Omojola, 2013). Several studies revealed that availability of 

finance affects performance in agriculture (Ammani, 2012; Risilia et al., 2013), and 

that the accessibility of finance is one of the most important prerequisite  factors in 

the agricultural sector (Ayaz & Hussain, 2011).  

 

Moreover, in developed nations access to finance is not among the constraints faced 

by firms or organizations in boosting the performance of the organizations. Several 

studies reviewed show that managers of organizations are faced with the challenge of 

managing slack resources (Kim & Bettis, 2014; Lecuona & Reitzig, 2014; Mousa & 

Reed, 2013; Vanacker et al., 2017; Wang et al., 2016). Slack resources is the 

accumulation of resources in an organization in excess of what is needed to sustain 

the routine operations of such organization (Vanacker et al., 2017). Most of the 

articles reviewed for the developed nations focused on the  influence of  the slack 

resources or cash on the performance of firm or organization (Kim & Bettis, 2014; 

Paeleman & Vanacker, 2015; Vanacker et al., 2017). For example   Paeleman & 

Vanacker (2015) examine the influence of slack resources (financial and human)  on 

firm performance and survival. A sample size of 4,715 European information and 

communication technology ICT firm was used, and the result of the study revealed 

that neither the abundance of slack resources in both financial nor human nor 

resources constraint in both financial and human are optimal for firm performance 

and survival. However, the authors further stated that firms with a slack financial 

resource and a constraint in human resources perform better without a decrease in 

survival rate and prospects.  
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In addition, Vanacker et al. (2017) investigated the impact of slack resources on the 

performance of privately held European firms. Using a longitudinal data of 162,633 

private firms from 26 European countries, the findings of the study show that 

financial slack influence firm performance at a lower diminishing rate, whereas 

human resource slack lowers the performance of the firm at diminishing rate. The 

authors further argued that financial slack enhances firm performance positively 

compared to human resources slack. Conversely, a weak relationship between 

financial slack and firm performance is found in the study conducted by Rafailov 

(2017). The author stated that after examining the influence of financial slack in 

Bulgarian firms, the result shows a positive impact of financial slack only on small 

firms whereas there was a negative impact of financial slack on large firms. 

However, for this study, the researcher is focusing on the accessibility of financial 

resources by small and micro farmers in developing nations, sub-Sahara Africa. The 

study is reviewing the impact of access to finance on agricultural performance.  

 

Access to finance is very vital for the sustainability of the agricultural sector in any 

country and for meaningful development to be achieved (Ololade & Olagunju, 

2013). Ololade and Olagunju  (2013) also stressed that access to finance by small 

and micro farmers have also been established to be an influential tool against poverty 

reduction and rural growth. Smallholder famers are predominantly in need of finance 

because of the periodic pattern of their activities and the kind of risk they are faced 

with during the farming season. Access to finance is very important as it enables 

farmers to obtain the required inputs needed in increasing and expanding agricultural 

output (Adeola & Ikpesu, 2016).  



 

 60 

2.8.1 Access to Finance and Agricultural Performance  

Many researchers have debated and tried to establish the impact of access to finance 

on agricultural performance (Chisasa, 2014). For instance studies by Faridi, 

Chaudhry, & Tahir (2015)  explored the effect of formal credit on the agricultural 

performance in Pakistan. The connection between the distribution of formal credit 

and agricultural performance was assessed. They found that the formal credit, 

although insignificant had a positive impact on agricultural performance. In a similar 

study by Adeola and Ikpesu (2016) report a positive effect between access to finance 

and agricultural output in Nigeria. Adjognon et al.(2017) credit did not report any 

positive or negative relationship between agricultural credit and farm performance. 

 

In addition, Ahmad et al.(2015) investigate the impact of agricultural credit on wheat 

performance eight communities in Jhang district Pakistan. They report that access to 

finance has positive effects on wheat performance.  In their study, Chandio et al. 

(2017) also report a positive relationship between institutional credit and agricultural 

output. They further stressed that institutional credit plays a vital role in the 

development of agriculture and eventually the growth of the economy.  Hartarska et 

al. (2015) on their own part employed state level balance sheet data for the period to 

investigate the impact of the credit on farm output. They found that that farm credit 

extended by agricultural lenders has an encouraging effect on economic growth. 

More so, they found that for extra one billion dollars in credit by farm credit system 

(FCS) institutions and commercial banks is related to around 10 percent higher 

growth rate per rural in that area. 



 

 61 

Moreover, Chisasa and Makina (2015)show mixed findings. They examined the 

dynamic relationship between the bank loan and agricultural production and detected 

that bank credit and agricultural production are cointegrated, using the Johansen 

cointegration test. In addition, the study further revealed that, in the long run, credit 

and capital formation have a positive impact on agricultural production. But on the 

contrary, when ECM was applied, they found that in the short run bank credit has a 

negative effect on agricultural production. In examining whether small and micro 

farmers are disadvantaged on the microfinance lending market, Sarwosri et al.(2016) 

report that small and micro farmers have lower repayment behavior, but have a 

higher approval rate of loan application compared to the male small and micro 

farmers. Similarly, Ilavbarhe and Izekor (2015) report that micro credit has a 

statistically significant impact on small and micro farmers income.. 

 

Kwasi and Seini (2014) after analyzing the perception of the small and micro 

farmers on the impact of microcredit on livelihood in the Atwima Nwabiagya district 

of Ghana. They report that positive changes were perceived by the farmers such as 

an increase in household assets, ability to obtain farm input. They further indicate 

that Microcredit also increased the income and savings of the small-scale poultry 

farmers. However, Noonari et al.(2016)report mixed findings. They averred that 

farmers who have access to loan had more cost of production due to the extent of 

cultivation as opposed to the farmers who do not have access to loan/credit. They 

further indicated that credit facility has a significant impact on agricultural output. 

Similarly, Bruhn and Love (2014), found the same result when they examine the real 

impact of access to finance in Mexico. They found that the availability of finance has 
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a significant effect on the labor market and income levels of low-income households. 

They emphasize that the provision of finance can significantly alleviate poverty and 

promote economic development. 

 

 Moreover, Khatun et al.(2017)examined the utilization of specialized agricultural 

credit on onion and garlic cultivation in some selected areas of Bangladesh. They 

found that farmers who have access to credit cultivated more land, thereby leading to 

more farm yields and an increase in income while those without credit have low farm 

yields. Meanwhile, Abdullah (2016) report that there is a substantial difference 

amongst the farmers who have access to credit and those who do not. 

 

In the same vein, in Ghana, Sekyi, Abu, and Nkegbe (2017) examined the 

availability of credit to farmers, credit constraint and performance. They report that 

group membership, age, farm non-mechanized equipment, and literacy were the 

variable influencing access to credit. Thus, household durable assets, household size, 

group membership, and locality were among credit constraint conditions. However, 

the study shows that farmer's performance was determined by group membership, 

marital status, household durable assets, farm mechanized equipment, 

commercialization, farm size, household size, and locality. Tadasse (2014) in their 

own part assessed fertilizer application, credit access and safety nets in Ethiopia. 

They report that despite increased access to fertilizer, an access to credit only small 

few people seek for credit. 

Nadolnyak, Shen, and Hartarska, (2017) report that that credit by FCS financial 

institutions is positively linked with farm income and farm output 
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Moreover, Roberts et al. (2017) and Junior et al. (2014)report that the farmer’s level 

of education, participation in extension services, occupation, farming experience, 

farm size, household income, and bank account determines the farmers’ access to 

credit. They equally found that those without the above-mentioned variables do not 

have access to credit. They further observed that the variables play a vital role in 

loan repayment and as well as improve agricultural performance. Furthermore, 

Mahmud et al. (2017) indicates that fishery training programs had a significant 

impact on the household income of the rural poor women. They also found that 

fishery credit, ownership of land, the number of natural hazards were the main 

factors of household income. Bichi, (2016) report a significant positive effect 

between access to agricultural credit and agricultural performance. They found that 

access to credit improves agricultural output. They further revealed that due to high 

interest rate and lack of collateral farmers could not sufficiently access. 

 

In addition, Solomon et al.(2016) employed descriptive statistics to analyze the 

effect of microfinance banks loans on small and micro farmers. They found that 

micro finance loans improve farmers’ economic condition and livelihood. Adu-

Gyamfi and Ampofo (2014) report that most of the farmers do save their farm 

earnings at the micro finance institutions and the interest rates charged by the banks 

is too high. They also found that despite the high interest rate, that micro finance 

institution positively improves the economic wellbeing of the farmers by increasing 

their farms and farm yields. 

 



 

 64 

Furthermore, Gininda et al. (2014) carried out  a  study on the impact of micro 

agricultural finance institution of South Africa (MAFISA). They indicated that all 

the farmers admitted that access to MAFISA financial support improve their 

standard of living, the level of food security, education, technical and management 

skill were improved, the support from the financial institution also reduced 

unemployment rate. They also report that farmers faced some constraint by the 

MAFISA financial funding scheme ranging from incident of crop diseases, high 

level of land scarcity, improper access to formal markets, low level or lack of water 

supply. Hence, farmers are not sufficiently motivated. The effect of rural banking on 

rural farmers can equally not be neglected as indicated in the  study by Afful, 

Hejkrlík and Doucha, (2015). They found that rural banking aids in employment 

generation, increase in income of the rural farmers, improvement in savings and 

access to education by the rural farmers. They also establish that the existence of the 

rural banking which makes access to finance easier for the rural farmers is a source 

of relieve as the farmers have something to fall back to during fluctuating 

income.(Kumar et al., 2017). 

 

Hossain et al. (2020) report that government support did not moderate finance, 

financial literacy and small firm financial growth. They argue that this is due to 

weaknesses in government support in distribution financial resources. Therefore, 

suggested that government and policy makers should provide better access to 

financial resources and financial education rendered to the small firms so as to fast 

track their growth. On the other hand, Khandker and Koolwal (2015) report that  

micro credit profited households with lower landowning, increase in agricultural 
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income from activities such as livestock rearing which needs less land, as well as 

known farm modification for all households. However, no impact was found 

between micro credit and crop income. Hence, found that credit control significantly 

led to lower crop income. 

 

Furthermore, Idris (2016) examine the impact of microfinance bank institutions on 

empowerment, performance and living standards of small and medium farmers’ 

group in South Sumatera Indonesia. The findings of the study show that micro 

finance program which consisted of farmer financing program and consultation 

services program had a positive impact on farmers’ group empowerment and 

farmer’s group performance. He also posits that farmers’ group program and 

farmers’ group performance had a positive significant effect on farmers’ group living 

standard. 

 

The study by Abba et al.(2015) investigated the performance of credit supply to 

small scale farmers in those local government areas of the state under study. The 

study shows that 87.5% of respondents repay their loans while 17.5% did not. 

Moreover, Ali, Deininger and Duponchel ( 2014) report that credit constraint affects 

agricultural performance of the small and micro farmers. They suggested that lifting 

crediting constraint will significantly improve agricultural productivity. 

 

 

Denkyirah et al., (2016)argue that majority of the small and micro farmers’ access 

credit through their families and friends and most of them invest the credit on non-
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farming engagements. They also report that the important variables that impact small 

and micro farmers’ access to credit are farm income, marital status, extension visit, 

member of farmer-based organization and record keeping. The most institutional and 

technical constraints were the expensive nature of farm inputs and pest infection. In 

addition, Hussain and Thapa (2015) revealed that small and micro farmers extremely 

depend on credit to carry out their farming activities. The use of credit for non-

farming operations, such as healthcare, education, social events and repayment of 

loans have further created financial susceptibility to small and micro farmers. They 

further stressed that lower small and micro farmers who had small hectares of land 

hardly spend one third of their credit on agricultural operation while the medium and 

higher small and micro farmers use higher proportion of their credit on farming 

activities rather than non-farming transactions. This indicates the important role farm 

size play in utilization of credit and farm income access (Essien & Arene, 2014). 

 

Moreover, Isoto, Sam, and Kraybill (2016) revealed that micro credit had a 

significant effect on rural households who were able to absorb health shocks, and as 

a result improves agricultural performance. They argue that micro credit has a 

double advantage to rural small and micro farmers, serving as an insurance against 

health shocks and improving agricultural performance. In their own part Shahbaz et 

al. (2016) emphasized that there is significant positive impact of financial 

development on energy consumption and economic growth. The study also reveals 

that a well-developed financial system enhances resources availability for 

meaningful investment projects. Chandio et al. (2016) and Chandio et al. 
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(2015)report  that formal credit  and micro finance had a significant positive impact 

on agricultural output. 

 

Consequently, Hu, Lopez, and Zeng (2016) observed that relaxing credit constraint 

imposed by formal institutions on the agricultural wholesalers in China, translates to 

an increase of about 20-30%  of the annual sales of the agricultural wholesalers. 

While credit constraints disproportionally affect the performance of small and micro 

wholesalers by 40%. They established providing credit access to agricultural small 

and micro wholesalers will boost the performance of agricultural small wholesalers 

and the same time increase the functions of these markets. 

 

Njuguna and Nyairo (2015)report that banks request for collaterals from farmers 

prevents them from accessing loans. They also found that credit rationing locks out 

poor farmers who are denied access to the bank loans. High interest rates are charged 

by banks due to risk involved in case of any default.  Hence, no relationship was 

established between access to bank loans and agricultural performance. Also,  this by 

Otunaiya et al. (2014) did not show any positive or negative relationship between 

agricultural loan and poultry farmers performance. 

 

However, the findings of the study conducted by Ijaiya, Abdulraheem, Ijaiya, and 

Abdullahi, (2017) show that the loans provided by ACGS  on food security and 

changes in the loans provided by the scheme are positively and negatively related. 

They argue that an initial provision of loan by the scheme to farmers resulted in an 

increase in food security, but, on the other hand, a reduction of the loan provided by 
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the scheme equally reduce food security. More so, the size of house hold, education 

level, and number  of daily meals served significantly determine the decision to 

access finance while access to smart devices, personal savings, loan payback period 

influence the intensity of partaking in the rural financial market (Sebatta et al., 

2014). 

 

Anigbogu et al. (2015) identified seven coefficient factors that affect cooperative 

farmers’ access to agricultural loan from microfinance institutions. The factors 

include loan size, membership size, and income of the farmers, collateral value, and 

duration of cooperative membership, educational qualification and farm size 

 

However, based on the literature reviewed on access to finance, it is observed that 

most of the studies focused more on the factors that determined credit or loan access, 

loan or credit repayment method, loan or agricultural credit usage by the small and 

medium farmers. Another objective of this study is to determine the impact of access 

to finance on agriculture.  

2.9 Innovation 

Innovation in agriculture is a  continuous activity for agricultural business (Micheels 

and  Nolan, 2016). Innovation is also regarded as the adoption of new technologies 

and practices such as new agricultural machinery, new crop varieties, and new 

production practices by agricultural firms (Llewellyn et al., 2012; Maertens & 

Barrett, 2012; Westgren, 1999). Innovation is also considered as one of the major 

factors leading to performance, profitability and competitiveness (Sauer, 2017b).  
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Innovation is the process by which individuals or organizations master and 

implement the design and production of goods and services that are new to their 

competitors, their country, or the world (World Bank 2006).   

 

Carr, Kendal, and Flynn, (2016) also stated that innovation is not only vital in 

changes in old-style practice but perhaps accountable for humanity’s extraordinary 

achievement at colonizing the earth and diversifying the products, technologies, 

product and systems within it. Innovation is also seen as the process of creating and 

combining new ideas to establish a relationship between present efforts and past 

experiences to solve future problems (Bartel & Garud, 2009). The process of adding 

value to old things or  doing something new by changing the way they are done 

could also be regarded as innovation (Dawe & Guthrie, 2004). 

 

Innovation refers to all scientific, technological, organizational, and commercial 

activities that lead us to, the implementation of technologically new or improved 

services (OECD-Eurostat, 2005). Firm performance and innovation are usually 

linked together. To maintain certain level of performance firms need to engage in 

innovation and invest in innovative activities (OECD-Eurostat, 2005). 

2.9.1 The Impact of Innovation in Boosting Agricultural Performance  

Crops and livestock yields have increased significantly over the years which is due 

to research and innovations thus, increase in agricultural performance (Andersen, 

2015). The challenges facing agricultural sector all over the world could  be 

addressed using technological innovations such as providing improved crop varieties 



 

 70 

for example rice, maize and wheat which are mostly consumed in developing nations 

as the world population is also expected to hit 9.7 billion people by 2050 (Ma et al., 

2017). The more investment in innovation the more the farmer is likely to produce 

more crops, (Sauer, 2017).  An empirical evidence has shown that an increase in 

innovation leads to higher farm performance.  

 

Food security and innovation are invoked more often in designing the policy that 

will boost agricultural performance, as innovation seen a very vital instrument in 

achieving  greater agricultural development around the globe (Foran et al., 2014). 

The importance of innovation to agricultural performance cannot be 

overemphasized. Organic farming which is one of the innovations in agriculture, 

have been documented as one of the source helping agriculture to grow sustainably 

(Padel et al., 2015).  

 

Innovation has been an important factor in transforming the agricultural sector for 

the past 150 years, it has offered solution to so many problems in the agricultural 

sector of many economies, thus, transformed and improved lives  and livelihood of 

several people (Alston & Pardey, 2016). 

2.9.2 The Dimensions of Innovation 

Innovativeness is the degree of  a firm innovation capability  (Calantone et al., 2002) 

and empirical studies show that innovation is a multidimensional concept (Forsman, 

2011; OECD-Eurostat, 2005). Several studies conducted by different scholars 

differentiates the between the different types of innovation and also other authors 
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examine its classification in diverse ways (Jiménez-Jiménez & Sanz-Valle, 2011; D. 

Y. Kim et al., 2012). The study of  Prajogo & Sohal, (2004) examined only product 

innovation while that of (Abrunhosa & Moura E Sá, 2008) investigated process 

innovation while others studied both product and process innovation (Feng et al., 

2007; MartínezCosta & MartínezLorente, 2008). Moreover, some scholars 

conceptualize innovation connected to marketing and organizational innovation 

(Chang et al., 2012; Gunday et al., 2011; Wonglimpiyarat, 2010). Avermaete, 

Viaene, Morgan, & Crawford, (2003) posits that process, product, market and 

organizational innovation are all what constitute innovation. The four types of 

dimensions of innovation according to OECD-Eurostat (2005) include product 

innovation, process innovation, marketing innovation and organizational innovation. 

Since the focus of this study is to examine how innovation can influence the 

performance of small and micro farmers it employs a wide concept of innovation. 

 

Product innovation. Product innovation is related to the establishment entry into 

new market or the improvement of the ones that are already in the market (Chang et 

al., 2012). It is a tough procedure determined by evolving technologies, varying 

customer wants, short life span of a  product and growing international rivalry 

(Gunday et al., 2011). Product innovation is a nonstop process involving and 

developing an increasing number of capabilities within and outside the 

organizational limits. However, product innovation involves high risk, and it is an 

expensive task, which outcome at times results in low achievement rates and 

numerous projects been abandoned halfway. 
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Process Innovation. A process innovation is the employment of a new or 

substantially enhanced invention or distribution method, this involves substantial 

changes in equipment, technique and or software (OECD-Eurostat, 2005). Process 

innovations can be envisioned to cut unit expenses of production or distribution, to 

improve value, or to produce, deliver new or substantially better-quality goods. The 

transformation of an innovation line is also referred to as innovation process. Hence, 

Rothwell & Gardiner (1988) stresses that process innovation is the re-innovation or 

the re-invention or enhancement of already current method through minimizing 

expenses and or increasing flexibility and performance process (OECD-Eurostat, 

2005). 

 

Marketing Innovation. The employment of  new marketing method involving 

significant changes in product design, product packing, product placement, product 

promotion or pricing is marketing innovation (OECD-Eurostat, 2005). According to 

Yam, Lo, Tang, & Lau (2011)  the firm’s capability to advertise and sell firm’s 

product on the basis of understanding it’s customer’s needs, costs and benefits of the 

acceptance of innovation including the state of competition is marketing innovation. 

Gunday et al., (2011) also describe marketing innovation as the effort of the firm in 

trying to address customers’ needs using better techniques, linking up with new 

markets or the introduction of a firm’s new product with the aim of growing firm 

sales. 

 

Organizational Innovation. Organizational innovation is the employment of a new 

organizational technique in the firm’s business practices, office organization or 
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external relations OECD-Eurostat (2005). Organizational innovations have the 

capability to increase firm performance by minimizing organizational and business 

expenses, advancing workplace satisfaction (and including labor performance), 

acquiring non-tradable assets (such as non-codified external knowledge) or curtailing 

the cost of materials. The changes to administrative dealings and/ or organizational 

offices relating to the basic work activities of an organization and its management is 

also an aspect of organizational innovation. According to Chang et al., (2012)  

opined that changes in organizational structures and procedures can enhance the 

manufacturing of new products and processes.  

2.9.3 Innovation and agricultural performance  

Several studies have tried to establish the impact of innovation in agriculture 

(Acheampong & Owusu, 2015; Beissinger et al., 2017; Haile et al., 2016). 

Dresemann, Athmann, Heringer, & Kautz (2018) examines the effects of continuous 

vertical soil pores innovation on root and growth of winter wheat in Germany. The 

report that the impact of continuous vertical pores (CVP) innovation on crop growth 

significantly depends on the environmental conditions. They further stated that CVP 

innovation on root and shoot growth of winter wheat increases with decreasing water 

in winter, hence the adoption of CVPs increases the resilience of the crops during the 

winter most especially in drought prone areas.  

 

Additionally, the effect of potassium and manganese fertilization innovation was 

determined on millet seed yield and forage storage, seed quality in USA by Kering 

and Broderick(2018). They found that the application of manganese (mn) fertilizer 
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increased the yield of tifgrain 102 grain by 5900 kg.ha which was greater than the 

total yield of browntop millet that stood at 4680 kg.ha. They further revealed that 

although, the two millets show potential for dual use, the brown top prove to be of 

high-quality seed and residual stalks for feed. Similarly, Marshall and Khalilian 

(2018) determined the optimum effect of tillage and planting methods on narrow 

(76-cm)   and wide row (97-cm) cotton and relate narrow and wide row system for 

conventional cotton, and cotton planted into the plain land where wheat has been 

harvested in USA. The finding of the study revealed that both the narrow-row and 

wide-row yield were significantly high and they interseeded and cover crop planting 

systems in the year two of the study. 

 

Further, rotating living wall innovation was also found to significantly and positively 

impact the yields of plant which were planted using the new innovative method on 

yielding of plant. It was equally found to be financially viable as it reduces cost of 

producing the crops and generates more revenue for the farmer who adopts such 

system of planting in the USA (Gumble et al., 2015). Soares et al., (2014) examines 

the performance of cultivars innovation of upland rice in the southern region of the 

Rodonia (Vilhena and Cerejeiras), Brazil. They found that high yield of grains were 

cultivated per panicle (1000 grain weight, yield per kg.ha), and higher grains were 

observed in the municipality of Cerejeiras than what was obtained in the Vilhena). 

 

Furthermore, Levers, Butsic, Verburg, Müller, and Kuemmerle (2016) revealed in 

their study that, after analyzing the agricultural intensity changes in Europe focusing 

on the application of fertilizer and yielding for six major crops-types between 1990 
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to 2007. The agricultural output increased in Western Europe while the eastern 

Europe witnessed lower yields. They further stated that the increase in agricultural 

output was because of an increase in fertilizer application, high soil quality, and high 

labor productivity and less growing degree days.  However, Chalak et al. (2017) 

analyzed the factors affecting farmers’ adoption of conservative agriculture (CA) in 

Lebanon. They found that household characteristics were not enough to explain the 

adoption of conservative agriculture. Farming practices, such as participation in 

specific trainings, irrigation and severity of weed infestation in the past, experience 

in wheat farming, farmers’ perception about the long-term effect of CA were among 

the main determinant of CA adoption. They averred that innovation is significant in 

agriculture but at lower level compared to that of the developed countries. Moreover, 

Senyolo et al. (2017), use exploratory and qualitative research approach to assess 

how the characteristics of innovation impact their adoption by small and micro 

farmers. The finding show that conservative agriculture, seed varieties that are 

drought resistance and rain water harvesting, seeds that mature early may be the 

most suitable for agriculture in South Africa. 

 

Moreover, Coulibaly et al.(2017) determine the effect of fertilizer trees innovation 

adoption on soil fertility and food security of small and micro farmers. They found 

that the farmers who opted for the adoption of the fertilizer trees innovation 

technology experience increase in soil fertility and food performance while those 

farmers who do not adopt the fertilizer tees innovation technology experience low 

harvest. Meanwhile, in their study, Million et al. (2020) determines the adoption 

status and factors affecting coffee technology innovation in Ethiopia. They found 
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that a significant number of the farmers were yet to use improved coffee innovation. 

They also argue that age, sex, education, family size were significant and likewise 

negatively correlated to the adoption of improved coffee variety. More so,  in their 

own part, Amadu et al. (2020) found a statically significant relationship between 

climate smart agriculture (CSA) adoption and practices. They also offer suggestion 

on the importance of external support for the adoption of CSA practices among rural 

farmers. Amadu et al. (2020) argue that incorporating agroforestry into CSA 

interventions may boost agricultural yields among the small and micro farmers who 

are faced with the issue of climate change. In Further, Do et al.(2020) report that 

agroforestry adoption in the long run returns a substantial profit to the farmers but 

farmers feel reluctant to adopt it due to the high cost of maintenance  which 

sometimes lead to substantial losses. They suggest that provision of financial 

assistance to the farmers may encourage the adoption of the innovation. 

 

 

 Furthermore, Morugán-coronado et al.(2020) examined the effect of intercropping 

tillage innovation and fertilizer type on soil and crop yield in fruit orchards under 

Mediterranean conditions. They report that diversified system and conservation 

tillage system had a positive effect on soil organic system (SOC).  While the 

cultivation of permanent crop in the alleys has a negative effect in the soil PIn 

addition. In their study, Adnan et al. (2020)report that communication channels, 

environmental factors, participation in farming events, educational level and 

innovation attributes among others were the factors that determine green fertilizer 

(GT) adoption among Malaysian paddy farmers. Similarly, Gebru et al.(2020) also 
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report that farmers income, house hold perception, education, livestock holding, 

cooperative membership were significantly affect farmers adoption of smart 

agriculture. On the contrary, they report that the age of the household, agro ecology 

and distance to market were statistically and negatively affecting the small and micro 

farmers’ adoption of adaptation strategies to climate change. However, they suggest 

that public policy on climate change adaptation need to take into consideration 

farmers resources based on their lifestyle so as to prevent climate change from 

affecting their livelihood negatively. 

 

 The effect of innovation on agricultural performance and irrigation farming was 

determined using a data obtained online from 1982-2000 and from 2000-2015 in 

India. The finding of the study reveal that the main determinant of agricultural 

performance is rainfall and water availability as irrigation farming has less impact on 

agricultural performance due to lack of irrigation facilities  (Bhavani et al., 2017). In 

Jordan, innovation have significant effect on irrigation as improved grains varieties 

were planted and more crops cultivated due to the availability of water used for 

irrigation farming (Al-ghzawi et al., 2018). Kurgat et al. (2020) report that irrigation 

was less adopted in Tanzania. They argue that crop diversity and irrigation as well as 

the application of fertilizer complemented each other. They further revealed that 

there was tradeoff between livestock diversity and irrigation. 

 

Jara-rojas et al. (2020) in their study reveal that access and use of credit, 

implemented livestock system and location influenced the agroforestry practices 

among small and micro farmers. They also posits that participation in development 
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projects and herd size that involve tree planting had a positive connection on the 

intensity and adoption of agroforestry practices. They suggest that social capital and 

social networking can play a crucial role in increasing agroforestry as a sustainable 

practice. On the contrary, Byambadorj et al.(2020) examined the effect of different 

watering regimes and the fertilizer on the growth of tree species used to afforest the 

semi-arid of Mongolia. They report that the addition of fertilizer before plantation on 

the soil before transplanting did not improve the growth of performance of any of the 

species planted. 

 

On the other hand, Guo et al.(2020) and Sarker et al. (2020) report that extension 

services, household size, access to credit and education are very important factors 

that determines the sustainable intensification of innovation by farmers. 

 

In china, Man et al. (2016) examines the root growth, soil water variation, and grain 

yield response of winter wheat supplemental irrigation. The finding prove that 

irrigation farming have a significant positive effect on farm yield as there was more 

farm yields and more hectares of land  were cultivated compared to rain fed farming 

which recorded low yields.  

 

Likewise, Innovation platforms (IP) are found to be positively related to farm 

performance, the small and micro farmers and stakeholders who adopted and 

engaged in the innovation platforms activities have increased farm production and 

they also gain technical knowledge. The participants also admitted that innovation 

platforms are effective in boosting agricultural performance  (Davies et al., 2016). 
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Emerick, Janvry, Sadoulet,  and Dar, (2016) used randomized experiment to examine 

how technological innovations enhance agricultural performance in India. They 

found that a new rice variety that reduces downside risk by providing flood tolerance 

has a positive effect on agricultural performance. They also state that small and 

micro farmers who adopted improved rice seeds which could stand extreme weather 

and drought witness increase in farm performance. 

 

Similarly, Jaleta et al. (2016) employed an endogenous switching to examine the 

impact of minimum tillage package innovation and crop management on maize 

performance in North West Ethiopia. They found that the adoption of minimum 

tillage package innovation reduced the labor in use in maize. Relatedly, Läpple & 

Thorne(2017) use a generalized propensity score to determine the impact of 

innovation performance on 342 Irish dairy small and micro farmers’ representative. 

They found that innovation increases economic sustainability but not necessarily in a 

linear way. The finding also revealed that the small and micro farmers who innovate 

further can achieve higher economic gains  

 

In their own study, Mahoussi et al. (2017) report that out of the 84% of the small and 

micro farmers who have knowledge of the improved seed, 78% of them adopted the 

improved seed. They also discovered that the relationship with 

institutions/structures, literacy, annual income from maize production, maize land 

area are some of the variables that determined the adoption of improved maize seed 

by small and micro farmers in the study area. In addition, Micheels and Nolan (2016) 

use a survey data and developed two interrelated empirical models to examine the 
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factors influencing the number of innovations employed on mixed farms in three 

provinces in Canada. Their find revealed that the determining factors of a farmer’s 

innovativeness are social capital and the absorptive capacity of the farmer. They 

further posits that farm size is not an important factor in determining the number of 

technologies and practices employed by the respondents over a three-year period. 

 

Moreover, Ngoma and Angelsen (2017) assess whether minimum tillage (MT) 

which is a key component of conservative agriculture (CA) as an innovation in 

agriculture reduces cropland expansion and so also deforestation. The finding of the 

study show that 19% of the farmers expanded cropland into the forests, and an 

average of 0.14ha of land was cleared over one year. On the contrary, they reveal 

that MT innovation adoption does not significantly reduce deforestation in their 

sample, while availability of labor enhances expansion. They also indicated that 

yield supporting agricultural technologies such as MT innovation adoption may not 

reduce expansion unless combined with other forest conservation measures. 

Rusinamhodzi, Makoko and Sariah (2017), assess the effect of ratooning pigeon pea 

in maize-pigeon pea intercropping on agricultural performance and seed price 

minimization in Tanzania. The finding of the study reveal that the total yield gains of 

all the maize that have higher harvest than those of the maize and bean which were 

not intercropped. The also indicated that ratooning pigeon pea is an effective strategy 

in reducing the cost of production.   

 

In addition, Sauer (2017b) estimated the link between innovation and farm 

performance in Netherland. The finding of the study revealed that farmers who 
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pursue their own product and process development activities are more likely to 

engage in innovation activities because of the investment in innovation. They also 

found that the greater innovation investment the higher the probability of the farmer 

producing at least one product. They stressed that the age of the farmer matters in 

farm performance.  

 

The role of social networks, innovation and agricultural performance was determined 

using ‘random matching within sample’, the finding of the study reveal that small 

and micro farmers who are in certain groups or shared kinship, members who also 

have frequent meetings with members in the network have higher probability of 

forming information link with members. The  study also posits that there is a 

statistically significant and positive relationship between the adoption of row-

planting and yields for both the male and female small and micro farmers in the 

networks (Mekonnen et al., 2017). Furthermore,  Cavallo, Ferrari and Coccia (2015) 

determined the likely technological trajectories in agricultural tractors by analyzing 

innovative attitudes of farmers. They found that there is a significant association 

between farm size and comfort given to tractors, the larger the farm the more 

comfort is needed in the tractors. They further reveal that, in terms of environmental 

impact of using tractors older people are more concerned about the impact. They 

equally reveal a significant relationship between knowledge and usefulness of all 

technological innovations. 

 

In the same vein, Nkhoma  eta al. (2017) employed probit regression model to 

examine the factors that are influencing the adoption of conservative agriculture 
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(CA) on small and micro farmers’ crop performance and income in Luapula 

Province in Zambia. The result of the study reveal that advice to small and micro 

farmers and access to wet farmlands increased the probability to adopt CA. They 

further adopted propensity score matching (PSM) approach to help match the 

adopters and non-adopters base on observable covariates to assess the impact of 

technology. The finding show a small, although insignificant positive impact of CA 

crop performance and income. The impact of modern varieties (MVs) of staple foods 

innovation adoption on poverty reduction for small and micro farmers was 

determined through multiple pathways. The finding further revealed that the size of 

landholding is a great obstacle to poverty reduction and farmers' wellbeing. They 

further reveal that poor farmers adopted the improved seeds but the adoption rate is 

constraint due to the limited access to land (Alwang et al., 2017). 

 

According to Alomia-Hinojosa et al. (2018), sustainable performance improvement 

can be achieved through farmers' participation in the research project. They further 

reveal that through active participation of small and micro farmers in the research 

process which influence their decision to adopt the improved method of farming. 

Their performance increased significantly.  They also observe that some factors like 

social and cultural factors limited the fast adoption of innovation In addition,  Mango 

et al. (2017)  examined the impact of innovation platform on small and micro 

farmers income in Balaka, Malawi. They identify collective marketing as one of the 

critical factors that increased the small and micro farmers’ income. The finding of 

the study also reveal that the small and micro farmers’ decision to engage in 

collective marketing was in turn influenced by gender, education level, and access to 
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social capital through membership in farmers group that formed the innovation 

platform, and adoption practice. Similarly, Marenya et al. (2017) also found that 

access to markets and social capital empirically predicts minimum tillage mulching 

innovation in Ethiopia, Tanzania, Kenya and Malawi. 

2.10 Underpinning Theories  

A theory is a formal explanation of some events which are testable, and includes the 

prediction of how one thing relates to another (Zikmund, Babin, Carr, & Griffin, 

2013). It entails reasonable set universal propositions that offer a comprehensible 

explanation of some phenomenon and the way other things correspond with this 

phenomenon. However, the fundamental role of managerial competence on 

information and communication technology, access to finance, innovation and 

innovation can be explained in different perspective. Hence, the present study used 

resource-based view (RBV) and technology acceptance model (TAM2) to explain 

the framework of this study. RBV is the main theory for this study while TAM2 is 

the supporting theory. 

2.10.1 Resource Based View. 

Resource-based view theory is the main underpinning theory that provides 

theoretical support to the relationship between innovation, access to finance, 

managerial competency and agricultural performance. RBV implies that an 

organization can utilize its resources that are unique and distinctive, and can be 

widely employed to leapfrog its competitors if harnessed properly (Barney, 1991). 

Barney (1991) emphasized that organizations can achieve sustained competitive 
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advantage by making use of their unique and rare resources which cannot be easily 

duplicated or copied by competitors. Therefore, organizations with this kind of 

unique advantage should be able to utilize them for their organizational benefits.  

 

Academically, many writers and researchers have made some efforts in developing 

the theories and frameworks of the firm internal resources and capabilities. The 

resource-based view (RBV) of the firm is considered one of the theories the present 

study relies upon (Barney, 1986b, 1991; Bridoux, 2004). The RBV theory can be 

dated back to the early works that stress the importance of resources in boosting firm 

performance (Penrose, 1959; Wernerfelt, 1984). Barney as one of the recognized 

theorists of the resource-based view (RBV) asserted that no firm will have a 

sustained competitive advantage if the same resources of the firm are shared within 

an industry. The reason is that if one firm can be able to perceive and device ways 

that can enhance their growth, other organizations can equally do the equivalent as 

they hold everything in common. Hence, according to Barney (1991), the source of 

sustained competitive advantage is for a firm in an industry to have heterogeneous 

intangible valuable, rareness, inimitable, non-substitutable assets to be used in 

implementing a strategy that is not simultaneously implemented by current or 

potential competitors and is difficult to be implemented by such firms. 

 

The firm’s heterogeneous and immobile resources, are, thus, the sources of 

competitive advantage (i.e. value creating strategy that is not concurrently being 

conceived and applied by existing or potential rivals) and sustained competitive 

advantage (i.e., when the potential competitors are unable to replicate the gain of the 
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strategy in question). These distinctive resources of the firm are imperfectly 

inimitable (Barney, 1986b). The firm’s  imperfect mobility  is as a result of the 

ability of the firm to acquire resources  in a unique historical conditions, causal 

ambiguous relationship between the resources of the  firm and sustained competitive 

advantage and, or created by the firm’s resources through socially complex  or a 

combination of both (Barney, 1991).  

 

In addition, one of the founders of this theory also opined that the internal resources 

of a firm or organization to a large extent determines its success (Wernerfelt, 1984). 

The internal resources of a firm here are defined as “stocks of available factors that 

are owned or controlled by the firm” (Amit & Schoemaker, 1993). The firm’s 

internal resources may include the physical and intangible assets, all these assets are 

reflected by the organizational capabilities. Thus, these capabilities are further 

classified into three categories (1) ability to perform basic functional activities (2) 

dynamic improvements and (3) metaphysical strategic insights (Collis, 1994).  

2.10.2 Resource Base View and Access to Finance  

However, a growing number of studies argued that access to finance is one of the 

major asset of a firm. For example, Asad et al. (2016) used RBV in their study to 

explain the relationship between access to finance and agricultural performance. 

They emphasized that access to finance is considered as one of the major assets of 

firm. Moreover, the ability of the firm to source for the resources that will be used in 

managing the firm is what gives it a competitive edge over others. As such this study 

uses this theory to establish the connection between access to finance and 
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agricultural performance.  Due to the fact that most of the small and micro farmers 

are the owners and managers of their farm. Hence it is paramount for 

owner/managers to have the ability to source for funds in order to boost 

organization’s performance. 

 

Resource base view emphasized on the necessity of the organizational internal and 

external resources; while most of the significant role of the owner/manager in an 

organization is managing the organization’s resources effectively so as into generate 

growth, and to be able to penetrate into the market for sustainable competitive edge 

over other competitors (Hossain et al., 2020). The owner/managers of the firm are 

the  most important resources for the firm who make plan, deploy other resources 

such as financial and investment decisions to ultimately increase firms growth 

(Hossain et al., 2020). 

 

From the financial point of view, RBV suggests that an organization should figure 

out skillfully such important resources and capabilities, which are significantly 

valuable, rare inimitable and non-substitutable (Barney, 1991). The resources as well 

as the financial capability would allow the organization effectively achieve a 

sustainable competitive edge. These resources are viewed as essential resources for 

the organization (Wernerfelt, 1984).The process of identifying resources that are 

strategic for organizational growth is known as “capabilities” (Walley et al., 2011). 

The RBV of the firm established that the performance of a firm could be enhanced 

by the internal resources at the firm’s disposal (Penrose, 1959). Therefore, the 

capability of the owner/mangers of the small and micro farms to access financial 
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resources is critical for the growth of the farm.  In the sense that, they could access 

financial resources and utilize it to facilitate growth of the farm, penetrate the market 

and acquire more farm lands for cultivation. Subsequently, as argued in the RBV 

theory access to finance is one of the intangible resources of the firm that gives it 

competitive edge over other competitors (Barney, 1991). 

2.10.3 Resource Base View and Innovation 

RBV theory is also used in this study to explain the relationship between innovation 

and agricultural performance. For instance, Eghtedariet al. (2014), used RBV to 

determine the role of innovative orientation and the performance of Iran’s 

agricultural sector. The author found that innovation is significantly related to 

agriculture. More so, numerous literatures have documented that resource base 

theory significantly influences the outcome of the processes of innovation in an 

organization ( for example (Brown & Eisenhardt, 1997; Henderson & Cockburn, 

1994; Leonard-Barton, 1995). These studies highlighted on the importance of the 

connection between innovation versus resource-based theory and organizational 

innovation. The association between resource-based theory and organizational 

innovativeness is based on the basic principle that the resources of the organization 

and its capability are those that determine the capacity of the organization to 

innovate. Based on this premise, the resources of the organization both tangible and 

intangible are proven to provide the needed input that is in turn combined with the 

organizational capabilities to produce innovative ideas that give the organization 

competitive advantages. Engaging in innovation activities most especially in small 

and micro farms in most cases require at least minimum investment in farm inputs 



 

 88 

such as farm machinery such as harvester, planter and tractors. This would in turn 

give the possibility of producing innovative products out of increased value for the 

small and micro farm (Kostopoulos et al., 2002). 

 

Based on the recent research on resource base view and innovativeness of the 

organization relationship attention has been shifted from tangible organizational 

resources to intangible organizational resources (Kostopoulos et al., 2002; Lukovszki 

et al., 2020). Intangible resources may be more important from the strategic point of 

view, due to the fact that they bring together more resources that are very crucial for 

achieving a sustainable competitive advantage: which include valuable, rare, and not 

easy to imitate or replicate by the competitors (Barney, 1991; Hitt et al., 2016). For 

example, organization with high stock of qualified managers with advanced 

managerial skills know-how in R&D unit combined with the propensity of taking 

risk, increases the prospect of such organization to engage in innovative activities 

(Del Canto & Gonzalez, 1999; Huiban & Bouhsina, 1998; Kessler & Chakrabarti, 

1999; Song & SParry, 1997). 

2.10.4 Resource Base View and Managerial competence 

Also, managerial competence can equally be viewed  as one of the firm’s tangible 

and intangible assets as acquiring management skills and knowledge is very 

important to the success of an organization (Barney, Wright, & Ketchen, 2001). For 

example, Agyapong, Ellis & Domeher (2016) determines the moderating effect of 

managerial and  innovative capabilities on competitive strategies and performance of 

family business using RBV. Based on this, a firm’s managerial skills and capability 
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give the firm competitive advantage over others. A thorough review of literature also 

show that many scholars use the resource-based perspective as theoretical 

underpinning for explaining firm or organizational performance and competitive 

advantage (Armstrong & Shimizu, 2007; Crook, Ketchen, Combs, & Todd, 2008; 

Newbert, 2007). Managerial competence equally encompasses the acquisition of 

skills, personal characteristics and purposes that distinguish average, poor and 

greater performance (Horton, 2000). 

 

However, from the managerial view point, it necessary for the owner/mangers of the 

organizations to possess managerial skills that are valuable, rare, and not easy to 

imitate or replicate by the competitors  (Barney, 1991; Hitt et al., 2016). The 

acquisition of these skills could also be referred to as the internal capabilities of a 

firm. Based on this premise, it pivotal for the owner/mangers of the small and micro 

farms to have managerial competence so as to lead to better performance of the farm.  

This prompted the researcher to deploy RBV to explain agricultural performance. 

2.10.5 Technology Acceptance Model 

Davis, (1989) examines the various influences of technology acceptance and came 

up with significant determinants of “perceived usefulness” and “perceived ease of 

use” as a theoretical base for specifying the causal link between attitudes and 

behavioral intensions toward technology and actual usage. The technology 

acceptance model (TAM) depends on the theory of reasoned action, which states that 

behavior is logically processed in the following order: belief-attitude-intention-

behavior which precisely determines the actual usage of a technology. Shen and 
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Chiou, (2010) posits that literatures have supported the relationship between 

perceived usefulness, perceived ease of use, attitude and intentions in information 

and technology.  

 

Within an organizational context, perceived usefulness is defined as the potential 

user’s subjective view that using a type of technology will increase his job 

performance, while perceived ease of use refers to the degree to which the potential 

user expects the technology to be free from over excessive effort during application.  

 

The TAM failed to recognize social influences as such (subjective norm, image and 

voluntariness) and intellectual instrumental procedures which consist of; job 

relevance, output quality, result demonstrability (Venkatesh, 2000). The social 

factors for example: demographics, age, experience, computer self-experience were 

not considered in the original TAM. The environment or setting (for example 

organizational limits) or the type of technology which is under investigation. 

 

 Moreover, TAM2 was developed by Venkatesh & Davis, (2000)  which is an 

extension of the original TAM.  The original TAM is used in an anticipation that 

adoption of a certain type of technology will boost performance and lead to greater 

output. Many researchers believed that more variables needed to be imbued into the 

original TAM to make it a stronger model. However, TAM2 was able to address 

some of the variables which were not considered in original TAM. The model was 

tested in four different organizations and the result show that the extended model 

was strongly supported by all the four organizations. The extended model also show 



 

 91 

that both social influence processes (subjective norm, voluntariness, and image)  and 

cognitive instrumental processes (job relevance, output quality, result 

demonstrability and perceived ease of use) significantly influence user acceptance 

(Venkatesh & Davis, 2000). Hence, this study adopt TAM2 to explain the 

relationship between ICT and agricultural performance because the extended model 

is more advanced (Venkatesh, 2000). For instance,  Jere & Maharaj (2017) uses 

TAM2 to evaluate the influence of information communication technology on food 

security of small and micro farmers of South Africa. 

 

More so, the willingness or an individual or organization to adopt a particular 

technology to enhance firm performance depends on the personal experience of the 

organization or individual (Venkatesh & Davis, 2000). Given this backdrop, the 

individual or organizational responses to accept and use ICT to enhance job/firm 

performance is generally based on the perceived usefulness and perceived ease of 

use. Further, this study employed TAM since it is the most widely theory/model 

largely deployed in ICT adoption studies (Grandon & Pearson, 2004; Hong et al., 

2006; Park & Chen, 2007). As such employing technology acceptance model may 

tackle and assist in explaining the relationship between ICT adoption and 

agricultural performance. 

2.11 Conceptual Framework 

Many researchers may have employed diverse approaches or different methods in 

trying to find a solution to problem differently at different times or situations. 

Generally, the perspectives or objectives to which most of the researchers conduct 
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their study is different from one another. Despite numerous studies determining the 

effect of ICT, AF, IN on agricultural performance. No attempt has been made by 

previous researchers to examine the relationships in one research framework as done 

in this study, that is related this topic.   

 

 

Figure 2.1 
Theoretical Framework 

2.12 Hypotheses Development 

Based on the related literature reviewed for this study and relying on the theoretical 

justifications, the study develops hypotheses that gives tentative answer to the above-

mentioned research questions that were established base on the research problem, as 

well as the background of the study. 
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In this regard, the study hypothesized the relationship between information and 

communication technology, innovation, access to finance and agricultural 

performance. The study also hypothesize the moderating role of managerial 

competence on the above variables and agricultural performance. Hence, six (6) 

hypotheses were formulated based on the above-mentioned variables. 

2.12.1 Information and Communication Technology and Performance  

 Information and communication technology comprises of software, hardware, 

network and media for gathering, storing, processing,  transmitting information 

(voice, data, image, and  text) including other related services (Talebian et al., 2014). 

The importance of  ICT in agriculture cannot be over emphasized as agricultural 

production is becoming more dependent on ICT (Gelb & Voet, 2009). Literature 

show that small and micro farmers who adopt ICT in their farming production 

witness increase in income and they also have access to markets where they sell their 

products at reasonable prices (Eucharia et al., 2016; Gwaka, 2017; Osuji et al., 

2016). In most of the studies in the literature education is said to be amongst the top 

most barrier that prevent farmers from using ICT to improve agricultural 

performance as most of the farmers are not educated (Aldosari et al., 2017; Anoop et 

al., 2015).  

 

Moreover, studies also show that there is positive relationship between ICT adoption 

and improved fish farming. The authors observed that through the adoption of ICT 

farmers were able to share knowledge amongst  themselves and likewise monitor 

illegal fish farming (Eucharia et al., 2016). Aker and Fafchamps, (2010) determines 
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the introduction of smart devices (ICT) coverage and price dispersion in some 

markets in Niger Republic, and the results show smart devices (ICT) coverage 

reduces price dispersion in some of the markets studied during their study period. 

 

In addition, Jensen (2009) also posits that ICTs have a strong effect on the marketing  

productivity within the forestry, fishery and agricultural sectors in the developing 

countries. The scholar identifies five effects of ICTs: 2 (two) direct networks 

(efficient arbitrage and reduced market power), consequently followed by 3 (three) 

channels from the first two, supply responses, minimal use of transportation, and so 

also reduction in price discrepancies. ICTs have been equally linked with an increase 

in efficiency, performance, and communication amongst small and micro farmers 

and their customers  thus, reducing waste and price dispersion (Mittal et al., 2010; 

Ogutu et al., 2014; Samansiri & Wanigasundera, 2014). 

 

In addition, The result of the study by Ogutu et al., (2014) further shows the 

significance of ICT as the findings revealed that small and micro farmers adoption of 

ICT enabled them to have access to the right information and reduced information 

asymmetries and transaction costs, hence facilitating smallholder participation in 

input markets. The author further stressed that small and micro farmers with 

sufficient information are less likely to use less labor in negotiating for contracts and 

in searching for farm inputs such as improved and certified seeds. In a recent study 

conduct at upper west region of Ghana, using a primary data of 310 farmers, weather 

and market information disseminated through smart devices (ICT) have a significant 

impact on small and micro farmers decision to adopt ICT as a means of improving 
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their farming performance (Etwire et al., 2017). Thus, the present study hypothesizes 

that: 

 

H1: There is a significant and positive relationship between ICT and agricultural 

performance. 

2.12.2 Access to Finance and Agricultural Performance 

Access to finance is very vital for the sustainability of the agricultural sector in any 

country and for meaningful development to be achieved (Ololade & Olagunju, 

2013). Ololade and Olagunju, (2013) also stressed that access to finance by small 

and micro farmers have also been established to be an influential tool against poverty 

reduction and rural growth. Smallholder famers are predominantly in need of finance 

because of the periodic pattern of their activities and the kind of risk they are faced 

with during the farming season. Access to finance is very important as it enables 

farmers to obtain the required inputs needed in increasing and expanding agricultural 

output (Adeola & Ikpesu, 2016). Finance has been considered  not only as one of the 

critical inputs in agriculture, but it is also regarded as an effective means of 

economic transformation and poverty alleviation (Anigbogu et al., 2015). (Adeola & 

Ikpesu, 2016).  

 

Chandio et al. (2017) examined the relationship between institutional credit and 

agricultural output, and the result of the study revealed that there is positive 

relationship between institutional credit and agricultural output. The author further 

stressed that institutional credit plays a vital role in the development of agriculture 
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and eventually the growth of the economy. The author further states that there is a 

positive correlation between access to finance and increase of agricultural harvest. 

The study was conducted using secondary data. Relatedly, study by Bruhn and Love 

(2014), investigated the real impact of  access to finance in Mexico , they found that 

access finance has a significant impact on the labor market and income levels of the 

low income households. The findings of the study also indicated that access to 

finance can significantly alleviate poverty and economic development. Similarly,  

Ahmad et al., (2015)  conducted a study in Jhang district in Pakistan, they 

investigated the impact of agricultural credit on wheat performance using primary 

data collected in 2013 from eight villages in Jhang district Pakistan. The total 

number of sample size of the small and micro farmers were 160. Cobb Douglas 

Production Function (CDPF) was used to analyze the data. The findings of the study 

prove that access to credit by small and micro farmers has positive effects on 

agricultural performance.  

 

In addition, Khatun et al. (2017), examined the utilization of specialized agricultural 

credit on onion and garlic cultivation in some selected  areas of Bangladesh. Their 

results show that the small and micro farmers who had access to finance cultivated 

more land, thereby leading to more farm yields and increase in income while those 

without access credit have low farm yields. This shows that access to finance have 

significant impact on agricultural production. 

 

 In determining agricultural credit and technical efficiency in Ghana, Abdullah 

(2016) used a unique dataset drawn from a dataset of Sub-Saharan Africa’s 
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intensification of food crops agriculture (Afrint II) in 2008 period. The author 

employed a two-stage estimation procedure to examine the influence of agricultural 

credit on Ghanaian maize farmers. The findings of the study indicated that there is a 

significant difference between the farmers who have access to credit and those who 

do not, as the findings show that, availability of credit increase technical efficiency 

by 3.8 percent. Though the study has its own limitation as it does not incorporate all 

variables that might influence technical efficiency. Hence the present study 

hypothesizes that: 

 

H2: There is a significant and positive relationship between access to finance and 

agricultural performance. 

2.12.3 Innovation and Agricultural Performance  

Innovation is considered as one of the major factors leading to agricultural 

performance, profitability and competitiveness (Sauer, 2017b). The effect of 

fertilizer trees innovation adoption on soil fertility and food security of small and 

micro farmers was analyzed. The result of the shows that the farmers who opted for 

the adoption of fertilizer trees innovation technology experience increase in soil 

fertility and  food performance while those farmers who do not adopt the fertilizer 

tees innovation technology experience low harvest (Coulibaly et al., 2017). This 

shows that fertilizer trees innovation and has a positive impact on food security and 

as well as small and micro farmers. In another related study, Emerick et al. (2016) 

used randomized experiment to examine how technological innovations enhance 

agricultural performance in India. The authors found that a new rice variety that 
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reduces downside risk by providing flood tolerance has a positive effect on 

agricultural performance. They also stated that small and micro farmers who adopted 

improved rice seeds which could stand extreme weather and drought witness 

increase in farm performance.  

 

Jaleta et al. (2016), used an endogenous switching model to examine the impact of 

minimum tillage package innovation and crop management on maize performance in 

North West Ethiopia, and a household-level survey data was collected from 290 

small and micro farmers operating 590 maize plots in 2012. The findings show that 

the effect of minimum tillage package is 0.44/ha. The findings also show that the 

adoption of minimum tillage package innovation reduced the labor in use in maize 

production and therefore, leading an increase in maize production. Lapple and 

Thorne, (2015)  used a generalized propensity score to determine the impact of 

innovation performance on 342 Irish dairy small and micro farmers representative. 

The empirical findings of the study show that innovation increases economic 

sustainability, but not necessarily in a linear way. The result of the also revealed that 

the small and micro farmers who innovate further can achieve higher economic 

gains.  

 

In Tanzania, the effect of ratooning pigeon pea in maize-pigeon pea intercropping 

innovation on agricultural performance and seed cost reduction was assessed and the 

result of the findings show that the total yield gains of the maize intercropped were 

significantly higher than those of the maize and legume which were not inter-

copped. The authors also indicated that ratooning pigeon pea innovation is an 
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effective strategy in reducing the cost of production. In this regard, ratooning pigeon 

pea in maize intercropping innovation is shown to have a significant effect on the 

agricultural performance of the small and micro farmers. Thus, the study therefore 

hypothesizes that:  

 

H3: There is a significant and positive relationship between innovation and 

agricultural performance. 

2.12.4 Managerial Competence as a Potential Moderator 

Over many years now the term “competence” or “competency” have been studied 

more often in organizational literature by several scholars (Antonacopoulou & 

FitzGerald, 1996).  Some of the studies that show competency systems are used in 

organizations to evaluate, and promote employees include (Bricoe & Hall, 1999; 

Lawler & McDermott, 2003).Spencer & Spencer (1993) stated that competency is 

seen as the ability of the employee to perform the required skills for a specific job.  

 

Citing one of the researches that dates back half a century McClelland, Baldwin, 

Bronfenbrenner, and Strodtbeck (1958), competency promoters have argued that 

assessing the employees’ competencies provide an effective system for predicting 

performance (McClelland, 1973; Spencer & Spencer, 1993). Although, competency 

systems have been constantly and increasingly adopted for selecting, rewarding and 

promoting managers, whether this argument can be extended to managerial jobs is an 

open question  (Boyatzis, 1982; Goleman, Boyatzis, & McKee, 2002; Zenger & 

Folkman, 2002).  
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In addition, Hollenbeck & McCall, (1997) argues that despite competencies are 

correlated to job performance for individuals, it is uncertain if competencies can be 

used to boost organizational performance. Thus, this study tends to use managerial 

competence as a moderating variable that moderates the relationship between 

information and communication technology, access to finance, innovation and 

agricultural performance of the small and micro farmers. 

 

Empirical evidence about the effectiveness of managerial competence systems is 

limited (Levenson et al., 2006). Some empirical evidence show that competency 

assessments predict individual managerial success as examined by 360-degree or 

supervisor ratings  (Goldstein et al., 2001; Spreitzer et al., 1997), or by career 

advancement (Bray et al., 1974; Dulewicz & Herbert, 1996). In yet another study by, 

DeNisi, 2000; Schneider, Smith, & Sipe, (2000)    the performance of an individual 

cannot certainly be combined to unit or organizational performance. Hence in the 

above empirical study, the suggestion does not indicate that organizations 

accomplish better performance through the employment of competency systems as 

an assessment tool.  

 

However, contrary to the above studies Russell (2001) competencies used to evaluate 

manager applicants in one organization were positively related with subsequent unit 

performance of managers after the administrators were granted promotion to general 

manager. This is a remarkable evidence, to the authors knowledge, it is the only 
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study that proves that there is a relationship between managerial competence and 

unit-level performance (Levenson et al., 2006).  

 

Consequently, this study wants to adopt managerial competence as a moderating 

variable, to examine whether it moderates the relationship between ICT, AF, IN and 

agricultural performance. In the study conducted by Khan (2011), he adopts 

managerial competencies as a moderator on the relationship between “total quality 

management and organizational performance-”, although the author reveals that 

managerial competencies did not moderates the relationship between total 

management and organizational performance. The author further suggested that 

“managerial competence” should be tested on other variables to see whether the 

findings will be contrary to the result obtained in his study. Therefore, the present 

study posits that 

H4: Managerial competence positively moderates the relationship between 

information and communication technology and agricultural performance. 

H5: Managerial competence positively moderates the relationship between access to 

finance and agricultural performance. 

H6: Managerial competence positively moderates the relationship between 

innovation and agricultural performance. 

2.13 Summary of the Chapter 

This chapter critically reviewed related literature both theoretical and empirical 

studies. Firstly, the study reviewed the agricultural performance, Information and 

communication technology, access to finance, innovation, the relationship between 
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ICT, AF, IN and agricultural performance is equally reviewed. The potentials of 

managerial competence as the moderator similarly discussed. Secondly, the 

underpinning theories of this study is discussed the second stage of the study. Lastly, 

based the literature reviewed six (6) hypotheses were developed. 

 

In summary, the present study aims to establish direct relationship between ICT and 

agricultural performance, AF and agricultural performance, IN and agricultural 

performance. Similarly, the study hypothesizes the moderating effect of managerial 

competence on the relationships between ICT and agricultural performance, AF and 

agricultural performance, IN and agricultural performance. The researcher also 

developed a framework showing such relationships from the basis of the 

underpinning theories such as the technology acceptance model (TAM2) and 

resource-based view (RBV). The next chapter discusses research methods adopted 

by this study. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Introduction 

This chapter elucidate on the method that was employed to collect data for this 

study. After critically reviewing the relevant literatures, the researcher proposes a 

design that is most suitable to conduct this survey study. In this chapter, the 

population and sample of the study is determined by the researcher. The researcher 

also discussed on the instruments and measures that were adapted from previous 

studies and proposed techniques of data analysis. In addition, the study buttress on 

how the validity and the reliability of the measurements have been appraised.  

3.2 Nature and philosophy of this Study 

Nevertheless, the way researchers view social reality or knowledge is distinctive 

depending on the researcher’s philosophy. Hence, affiliating research and 

philosophical assimilation assists to clarify a researcher’s theoretical framework 

(Cohen & Vigoda, 2000). Subjectivism, positivism or realism promotes that it is 

anticipated a researcher discovers an existing facts or reality in the social 

environment (Creswell & Creswell, 2017). In addition, positivists promote that the 

researcher is anticipated to be independent minded, and hence, should deploy all the 

required skills in the research process. As insinuated  by  Creswell (1994) which 

were supported by renowned researchers (Crotty, 1998; Marczyk et al., 2005; 

Neuman, 2003), the positivists assumed that: (1) individually, opinion vary from 

empirical facts; (2) the assessment conducted on social reality is statistical in nature; 
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(3) empirical facts are measured by the laws of cause and effect; (4) the methodology 

employed are very well organized and thus, there is provision to replicate such 

methodology by the same researcher or others; (5) the social reality designs are 

steady, thus, lead to accumulation of knowledge. In line with the philosophy of 

social research, this study employed positivism philosophy. 

 

More specifically, this study is a quantitative one. Quantitative research signifies  a 

social examination that employs the empirical methods and empirical statements 

(Cohen & Manion, 1980). According to Creswell  (1994) quantitative research is a 

type of research in which phenomena are elucidated by collecting by and analyzing 

data using statistically based methods. Hence, this study is quantitative in nature 

because it utilizes the use of measurement (i.e the use of statistical instruments) to 

examine the impact of information and communication technology, access to 

finance, innovation, managerial competency on agricultural performance. 

Additionally, the study is in line with the requirements for quantitative research in 

which social reality is objectively assessed using thorough rules in the process of 

data collection and analysis (Creswell, 1994). As such, this study strictly complied 

with all the requirements of quantitative research as highlighted in the previous 

sections and clearly shown in chapter four (4).  

3.3 Research Design 

Having stated the research problem, research questions and objectives, the next is 

how to execute the study? This entails the entire techniques or rather methods 

concerning data collection and analysis to enable the researcher to test the 
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predetermined hypotheses empirically. Research design is a master plan used for 

collection, measurement and analysis of data on the basis of the research question of 

study  (Sekaran & Bougie, 2013). The research design must be the most appropriate 

for particular study to collect, measure, and analyze data base on the research 

questions and objectives that have been developed.  

 

The quantitative research technique was used in this study to evaluate the 

relationships that exists among these five variables: information and communication 

technology (ICT), access to finance (AC), innovation (IN) and agricultural 

performance, as well as the moderating role of managerial competence on the 

relationship between the IVs and the DV.  This was done using the multiple 

regression and hierarchical regression analysis. This is so, because the aim of this 

study is hypothesis testing or causal research which was designed to examine the 

effect of such independent variables and the dependent variable, as well as the 

moderating effect that may likely improve such relationships. Precisely, studies who 

engage in hypothesis testing always clarify the nature of definite relationships, or 

establish the differences between groups, and or the independence of two or more 

factors in a particular situation (Sekaran & Bougie, 2009).  

 

However,  Sekaran and Bougie (2013) stated that when a research is conducted, and 

the purpose of such study is to explain one or more factors that are causing change in 

another variable, such research is referred to as causal research. In essence, the 

researcher’s resolve of conducting causal research is to be able to clarify that 

variable X causes Variable Y. These kinds of studies are generally assumed to be 
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quantitative research. Furthermore, quantitative research is an approach through 

which data is interpreted through the application of statistical analysis technique 

(Bhatti et al., 2012). Therefore, the results of the quantitative data analysis are 

expressed in numerical form. Thus, a solution to a given problem can be derived 

from the basis of statistical patterns created.  

 

Finalizing on the research approach is not enough, choosing the most suitable 

research methods or strategies among the numerous research methods is essentially 

important, such as survey methods, interview, experiment and many others. 

However, survey method is employed in the present study using self-administered 

questionnaire with the aid research assistants to collect data. Moreover, the purpose 

of this method is collection of data, gathering and assembling specifically for a 

project at hand (Zikmund, Babin, Carr, & Griffin, 2013)  Survey is defined as the 

system of collecting specific information from and on some people to compare, 

describe and explain their knowledge, behavior and attitudes (Sekaran & Bougie, 

2013). 

 

Mostly, organizational researchers conducting a quantitative research usually employ 

survey method since it is considered as the most suitable for collecting information 

on predetermined instruments that yield statistical data on a large sample for the 

purpose of generalizing result to a given population (Creswell, 2003) The author also 

noted the survey method consists of cross-sectional and longitudinal studies using 

questionnaires or structured interviews for collection of data. Further, the type of 

study where data is collected just once upon a time is referred as cross-sectional 
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study, while a kind of study in which data is collected for two or more times is 

longitudinal study (Sekaran & Bougie, 2013). 

 

Accordingly, cross-sectional study was be employed by the researcher to collect data 

using the self-structured questionnaire as stated previously. Longitudinal research 

design is not suitable for this study because the period of the study under 

consideration, which might not be enough for longitudinal study, as such the most 

appropriate research design is the cross-sectional research design. Apart from time 

constraint that might not enable the researcher to adopt the longitudinal research 

survey. Sekaran and Bougie (2013) stated that there are other constraints such costs 

and effort involved in collecting data for several periods of time, which of course 

force several researchers to adopt the cross-sectional research over the longitudinal 

in most cases. 

3.4 Population and Sample  

The over-all group of people, things or events that the research intends to examine is 

referred to as the population of study (Cavana et al., 2001). The population to be 

examined are going to be selected through the use of its subgroup generally known 

as sample (Sekaran & Bougie, 2013). Thus, Sekaran and Bougie (2009) posits that 

the sample comprises of the members or subjects of the population that have been 

selected to represent the whole of it. The population in this study are the small and 

micro farmers of Niger state which is in the northern part of the country who are 

registered as cooperatives societies. The small and micro farmers are registered as 

cooperative societies in order to enable them access finance and other subsidies from 
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the government easily (Adefila, 2012). The state was chosen because of its strategic 

and vast fertile land, and has been considered as one of the most significant 

contributor to agricultural productivity in the country in which almost all the major 

crops that are grown in Nigeria can be equally grown in the state which include rice, 

sorghum, maize, millet, groundnut, soybeans, cowpeas, yam, cotton, cassava, millet 

and vegetables (Merem et al., 2017). The list of registered cooperative farmers of 

Niger state is obtained in the table 3.1 below which consists of 11,715 members. 

3.5 Sample Size 

It is virtually impossible for a researcher to investigate a large population of study 

without delimiting it to some segments or strata (Sekaran & Bougie, 2010). Sample 

can be defined as a sub-set or some part of the larger population ( Zikmund et al., 

2013). In Niger state there are no adequate data regarding the population of farmers 

in the state as such the researcher adopted the population from the registered 

cooperative farmers obtain from the work of Adefila, (2012). The sample of this 

study are the registered cooperative small and micro farmers of Niger state selected 

from each agricultural zone of the 25 local governments of the state. The total 

population is 11,715 registered cooperative small and micro farmers in Niger state, 

which is captured in the study of  Adefila (2012).  From the above figure, the sample 

size of the study is three hundred and seventy-five (375) small and micro farmers. 

This sample figure was determined by using Krejcie and Morgan's (1970) table. 

Accordingly, Krejcie and Morgan's table shows the population range of more than 

10,000 to 15000, to produce an adequate sample size of 375. Hence this sample size 

is considered adequate, since it is higher than the required actual size. Therefore, the 
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sample size of this study i.e. 375 is also appropriate for this study. Hence, it is 

supported by most research methodology scholars. Sekaran and Bougie (2009, 2013) 

for example, held that in social sciences research a sample size range of 30-500 is 

most appropriate. 

Table3.1  
Distribution of Registered Small and micro farmers and its Corresponding Sample 
Size 

Serial Number Local Government Registered Farmers Sample Size 

1 Agaie 519 17 
2 Agwara 141 5 

3 Bida 579 19 
4 Borgu 348 11 

5 Bosso 577 18 
6 Chanchaga 2,203 70 
7 Edati 136 4 

8 Gbako 339 11 
9 Gurara 60 2 
10 Katcha 379 12 

11 Kontagora 1,048 34 
12 Lapai 523 17 

13 Lavun 541 17 
14 Magama 419 13 
15 Mariga 364 12 

16 Mashegu 250 8 
17 Mokwa 444 14 
18 Munya 170 5 

19 Paikoro 474 15 
20 Rafi 384 12 

21 Rijau 219 7 
22 Shiroro 674 22 
23 Suleja 655 21 

24 Tafa 33 1 
25 Wushishi 236 8 

Total  11,715 375 

Compiled by the researcher  

 

However, putting into cognizance the low response rate in survey studies, it is 

important  for any research to take all the necessary steps and measures to mitigate 

the non-response rate as much as possible, to deal with the possibility of non- 

response error which often render research invalid (Groves, 2006). More so, in order 

to deal with the low response rate the research adhered to the Salkind’s view for 
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adjusting sample size, which is usually used in survey research (Bartlett et al., 2001). 

This view suggested that to cover up for the possibility of uncooperative respondents 

and loss of questionnaires the sample size could be increased by 40- 50 percent. 

Hence, the present study has increased the sample size to 400. This increase in 

sample size mitigates the non-response rate. 

3.6 Sampling Method 

The sample for this study is drawn from the 25 local government located in Niger 

state.  These local government were divided into three senatorial districts A, B and 

C. Zone A has 8 local governments, Zone B 9 local governments and Zone C 8 local 

governments respectively.  

 

Probability sampling was employed for this study. Based on Sekaran (2003) 

postulation, probability sampling have the advantage of given equal opportunity to 

each member in a population.  Equally the issue of bias is eliminated from the 

researchers side (Salkind, 2003). However, the study adopted stratified random 

technique which is most appropriate because the researcher aim to have samples 

drawn from the 25 local government in Niger state. The stratified random sampling 

in most cases is more appropriate for this kind of study, most especially when the 

researcher is dealing with a subdivided population that each subdivision is required 

to be treated as stratum. This in essence would enable the researcher to attain 

estimates of known precision (Biemer & Lyberg, 2003; Sekaran, 2003). As such the 

most appropriate sampling to be employed for this purpose is random sampling 

(Sekaran, 2003; Biemer & Lyberg, 2003). The respondents were drawn from the 
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stratum corresponding with the total number of elements in each stratum in Table 3.1 

above. Hence, based on this classification the sample of the respondents were 

selected from each local government in proportionate to its population. The aim is to 

give adequate representation for each stratum. 

3.7 Unit of Analysis 

Unit of analysis represents who or what is being studied in a given research. However, 

there are different kinds of unit of analysis in social science which include 

individual, organization and group (Creswell, 2012; Kumar et al., 2013).   The unit 

of analysis for this study is the organization, and the owner/managers of the small 

and micro farms in Niger State, northcentral part of Nigeria. 

3.8 Operationalization and Measurement of Variables  

Operationalization of variables is described as the translation of concepts into 

tangible indicators of their existence (Saunders et al., 2009). Hairet al (2010) posits 

that operationalization of variables involves defining the measures of the constructs 

used to represent the variables as they would be measured. Thus, the definition of the 

variables and the selected items of each variable are presented in this section. Based 

on the literature, the target respondents are the small and micro farmers, as they are 

seen as managers of their farms and have more knowledge regarding the activities of 

their farming system,  the strategies and overall business situation (Carter, 1998). 

Therefore, the unit of analysis of this study was naturally the owner/manager of the 

small and micro farms and the target population are the registered small and micro 

farmers in Niger state.  
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3.8.1 Agricultural Performance 

Performance is defined as a measure of the achievement of firm objectives (Daft, 

2009). Similarly, this study adapts the definition by defining performance as the 

ability of the small and micro farmers to effectively and efficiently employ the 

available resources to boost farm productivity, meet customers need and augment 

employment opportunities. In addition, the study operationalizes performance as a 

unidimensional construct using an index of (8) performance measures adapted from 

(Spillan & Parnell, 2006),  and measured on a seven Likert type scale (1 = strongly 

disagree; 2 = Disagree; 3 = Somewhat disagree; 4 = Neither agree or disagree 

(Neutral); 5 = Somewhat agree; 6 = Agree; 7 = strongly agree.  

3.8.2 Information and Communication Technology 

Information and communication technology comprises of software, hardware, 

network and media for gathering, storing, processing,  transmitting information 

(voice, data, image, and  text) including other related services (Talebian et al., 2014). 

ICTs can also be divided into two components, Information and Communication 

Infrastructure (ICI) and Information Technology (IT). The former refers to physical 

telecommunications network system (radio, cellular, mail, voice and television) 

while the latter refers to software, hardware of information collection, storage, 

processing and presentation (Sakar, 2012). Therefore, this study defines ICT as the 

ability of the small micro farmers to use smart devices to boost farm productivity. 

Hence this study adapted the 28 questions by Davis (1989).  To measure the impact 

of ICT on agricultural performance, the variable is measured as a unidimensional 

construct on seven Likert scale (1 = Strongly disagree; 2 = Disagree; 3 = Somewhat 
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disagree; 4 = Neither agree or disagree (Neutral) 5 = Somewhat agree; 6 = Agree; 7 

= Strongly agree). 

3.8.3 Access to Finance 

Access to finance here is the ability of small and micro farmers to access financial 

and non-financial resources with minimal financial constraint so as to increase farm 

productivity. Resources availability can likely influence the small and micro farmers 

satisfaction since they are the owner/managers of their farm and agree with the 

questions (Wiklund & Shepherd, 2005). Thus, if resources are not available for 

improving agricultural performance, the small and micro farmers might feel 

dissatisfied and disagree with the questions. Hence, based on the owner manager’s 

satisfaction with his or her access to finance, financial capital or resources, a 

subjective measure is taken. Accordingly, this study adopts eight items from Martin, 

Cullen, Johnson, & Parboteeah (2007). Access to finance is measured from two 

different viewpoints: the supply (providers) and demand (users) perspectives. 

According to  Kumar (2005) access to finance is measured by three major 

dimensions or elements: institutional, functional and product. The institutional 

dimension measures the degree of modern financial services, objective efficacy, 

conditions and terms for the provision of financial services, and close observation; 

the functional dimension measures the capacity of supply side or the suppliers to 

deliver a given financial service; and the product dimension measures the level and 

the availability of financial services. Therefore, this study is measuring access to 

finance on based demand perspective, hence, eight (8) items were adapted from 

(Aminu & Sharif, 2015; Martin et al., 2007). To measure the impact of access to 
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finance on agricultural performance, the variable is measured as a unidimensional 

construct on seven Likert scale (1 = Strongly disagree; 2 = Disagree; 3 = Somewhat 

disagree; 4 = Neither agree or disagree (Neutral) 5 = Somewhat agree; 6 = Agree; 7 

= Strongly agree). 

3.8.4 Innovation 

Innovation is also considered as one of the strategic resources that leads firm to 

performance, profitability and competitiveness (Sauer, 2017b).  Innovation is the 

process by which individuals or organizations master and implement the design and 

production of goods and services that are new to their competitors, their country, or 

the world (World Bank, 2006). Therefore, this study defines innovation as the 

process by which the small and micro farmer is able employ innovative ideas in the 

farm, acquire and plant new product (seed) to have better yield and gain more profit. 

To measure this variable the study adapted the 21 indicators used by (Gunday et al., 

2011). The variable is measured as a unidimensional construct which include 

product, process, market and organizational innovation. The variable is measured on 

seven Likert scale (1 = Strongly disagree; 2 = Disagree; 3 = Somewhat disagree; 4 = 

Neither agree or disagree (Neutral) 5 = Somewhat agree; 6 = Agree; 7 = Strongly 

agree). 

3.8.5 Managerial Competence 

Over many years now the term “competency” have been studied more often in 

organizational literature by several scholars (Antonacopoulou & FitzGerald, 1996).  

Some of the studies that show competency systems are used in organizations to 
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evaluate, and promote employees include (Briscoe & Hall, 1999; Lawler & 

McDermott, 2003). Spencer & Spencer (1993)  stated that competency is seen as the 

ability of the employee to perform the required skills for a specific job. However, a 

competency is defined as a capability or ability (Boyatzis, 2008). Therefore, this 

study adopts the above definition, as such defines competence as the capability and 

ability of the small and micro farmer to use the knowledge and skills acquired over 

the years to boost agricultural productivity of the farm. Thus, managerial 

competence is predicted to moderate the relationship between the IVs and DV. The 

study adapted the measures used by (Al Mamun & Fazal, 2018) which is rooted in 

the work of Man et al. (2008) with CA of 0.785, CR of 0.853 and AVE of 0.538. To 

achieve this, the variable is measured on a seven Likert scale (1 = Strongly disagree; 

2 = Disagree; 3 = Somewhat disagree; 4 = Neither agree or disagree (Neutral) 5 = 

Somewhat agree; 6 = Agree; 7 = Strongly agree).  

3.9 Measurement of Variables/Instrumentation 

The measurement that is used in this study was  adopted from previous studies 

related to the present research context (Churchill, 1979). The research model 

comprises of 5 constructs. ICT, IN, AF, managerial competencies and agricultural 

performance. The Likert scale was adopted in this study for all the variables, the 

respondents were asked to indicate their responses to each question on a seven and 

five Likert scale respectively. According to Alreck and Settle (1995) the Likert scale 

is found to be more suitable owing to the nature of the respondents and the vital 

information they are supposed to provide. In addition, a scale between 5 and 7 point 

is considered to  be more reliable compared to lower and higher scales as a scale 
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without midpoint may increase the measurement error as opined by (Krosnick & 

Fabrigar, 1997). Likewise, Dawes  (2008) posits that a five and seven point scales 

are much better and may likely produce better results than the lower and higher 

scale. Based on the existing literature table 3.1 presents the adapted survey 

instruments that capture the study variables. 

Table 3.2 
Measurement Items for the Constructs 
Variables  No. Items  Sources  

Agricultural 

Performance 

1 The profit of our farm has increased. Spillan and Parnell 

(2006) 
 2 Our farm sales volume has increased.  
 3 In our farm,   the  return on investment goals have 

been achieved  

 

 4 The products of our farm have attained higher quality 

than those of our competitors 

 

 5 Our farm has a higher customer retention rate than 
our competitors 

 

 6 Our farm has a better reputation among major 
customers than our competitors. 

 

 7 Our farm has a lower employee turnover rate 

compared to our competitors 

 

 8 Our farm has been more effective in new product 

development than our competitors 
 

ICT   
Perceived Usefulness 

Davis (1989) 

 1 Our job would be difficult to perform without ICT 
smart devices 

 

 2 Using  ICT smart devices gives us greater control 
over my work 

 

 3 Using smart devices improves our job performance  

 4 The smart devices system addresses our job-related 

needs 
 

 5 Using smart devices saves our time  

 6 Smart devices enable us to accomplish tasks more 

quickly 
 

 7 Smart devices support critical aspect of our job  

 8 Smart devices allow me to accomplish more work 
than would otherwise be impossible 

 

 9 Using smart devices reduces the time we spend on 
unproductive activities 

 

 10 Using smart devices enhances our effectiveness on 

the farm 
 

 11 Using smart devices improves the quality of the work 
we do on the farm 

 

 12 Using smart devices increases our performance  

 13 Using smart devices makes it easier to do our work 

on the farm 
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 14 Overall, we find the smart devices system useful in 

my work on the farm. 
 

  
Perceived Ease of Use 

 

 1 We often become confused when we use the smart 
devices system. 

 

 2 We make errors frequently when using the smart 

devices. 
 

 3 Interacting with the smart devices system is often 

frustrating. 
 

 4 We need to consult the user manual when using the 
smart devices. 

 

 5 Interaction with the smart devices system requires a 
lot of our mental effort. 

 

 6 We find it easy to recover from errors encountered 

while using smart devices. 
 

 7 The smart devices are rigid and inflexible to interact 

with. 
 

 8 We find it easy to get the smart devices system to do 
what we want it to do. 

 

 9 The smart devices system often behaves in an 
unexpected way 

 

 10 We find it cumbersome to use the smart devices 

system. 
 

 11 Our interaction with the smart devices system is easy 
for me to understand. 

 

 12 It is easy for us to remember how to perform tasks 
using the smart devices system. 

 

 13 The smart devices system provides helpful guidance 
in performing tasks. 

 

 14 Overall, we find the smart devices system easy to use  

Access to 
Finance 

1 Our farm is financed with personal money Martin et al., (2007) 

 2 Our farm is financed with funds generated from 

retained earnings 
 

 3 Our farm is financed with loans from family and 
friends 

 

 4 Because of high collateral requirements, our farm 
cannot get external financing 

 

 5 Our farm paid high interest rates charged on external 
financing 

 

 6 Our farm sourced it finances from lease financing  

 7 Our farm uses the trade credit facilities from 
suppliers to finance the business 

 

 8 There is sufficient financial information 
 

 

Innovation   
 

Gunday et al., (2011) 

 1 Innovation increases farming quality components and 
materials of current product  

 

 2 Innovation decreases farming costs in components 

and materials of current products 
 

 3 Innovation assists in developing newness for current 
products leading to improved ease of for customers 

and to improve customer satisfaction 

 

 4 Innovation assists in developing new products with 

technical specifications and functionalities totally 
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differing from current ones 

 5 Innovation assists in developing products with 
components and materials totally differing from the 
current ones. 

 

  
 

 

 6 Innovation assists in determining and eliminating 

non-value adding production process 
 

 7 Innovation assists in decreasing variable cost 

components in farming processes, techniques, 
machinery and software 

 

 8 Innovation assists in increasing output quality in 

farming processes, techniques and software 
 

 9 Innovation assists in determining and eliminating 
non-value activities in delivery related processes 

 

 10 Innovation assists in decreasing variable cost and /or 
increasing delivery speed in delivery related logistics 

processes. 

 

  
 

 

 11 Innovation assists in renewing the design of the 

current and/or new products through changes such as 
in appearance, packaging, shape and volume without 

changing their basic technical and functional 
features.  

 

 12 Innovation assists in renewing the distribution 

channels without changing the logistics processes 
related to the delivery of the product 

 

 13 Innovation assists in renewing the product promotion 

techniques employed for the promotion of the current 
and / or new products 

 

 14 Innovation assists in renewing the product pricing 
techniques employed for the pricing of the current 
and / or new products 

 

  
 

 

 15 Innovation assists in renewing the routines, 

procedures, processes employed to execute farm 
activities in an innovative manner 

 

 16 Innovation assists in renewing the supply chain 

management system 
 

 17 Innovation assists in renewing the production and 
quality management systems 

 

 18 Innovation assists in renewing the human resources 
management system 

 

 19 Innovation assists in renewing the in-farm 
management information system and information 
sharing practice 

 

 20 Innovation assists in renewing the farm structure to 
facilitate teamwork 

 

 21 Innovation assists in renewing the farm structure to 

facilitate coordination between different functions 
such as marketing and farming structure 

 

 22 Innovation assists in renewing the farming structure 
to facilitate project type organization 

 

 23 Renewing the farming structure to facilitate strategic 

partnerships and long-term business collaborations 
 

Managerial 1 Our farm can develop and manage a long-time Al Mamun and Fazal 
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Competence trusting relationship with others  (2018) 

 2 Our farm can negotiate with others to meet its 
objectives  

 

 3 Our farm applies new ideas, issues, and observations 

to solve its problems  
 

 4 Our farm determines long-term issues, problems and 

opportunities to succeed 
 

 5 Our farm manages the activities of the enterprise 
effectively to achieve its goals 

 

 

 

The response rate, reliability and validity of the data collected largely depends on 

how the questions in the questionnaire are designed, the structure of the question and 

the thoroughness of the pilot study (Saunders et al., 2009). Questionnaire  questions 

are considered appropriate for a study  due to its advantage over other methods of 

data collection in terms of better and straight-forward generation  of statistics such as 

coding, tabulation and analysis (Dawson, 2007). Most people are more comfortable 

and familiar with questionnaires. Thus, people are more comfortable responding to 

questionnaires than participating in interview. The cover letter accompanying the 

questionnaire on the choice of the respondents may encourage them to provide 

information that would have been provided if it were an interview.  

 

The closed ended questionnaire is the most appropriate as it provides the respondents 

with many options to choose from and comment on while the close-ended 

questionnaire have many check boxes for respondents to complete (Fisher, 2010). 

The closed-ended questionnaire is the most widely used and among the reliable data 

collection instruments. The respondents find it  easy to make choices quickly and it 

is equally easy for the researcher to code the information for data analysis (Sekaran 

&Bougie, 2010). However, based on the characteristics of the respondents, this study 

employed closed-ended questionnaire with multiple choice questions. The questions 
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were personally administered by the research with the aid of six research assistants 

and interpretation of the questionnaires to the small and micro farmers was done by 

the researcher and the research assistants as most of the farmers are not well 

educated.  

3.10 Data Collection Strategy 

To ensure that questionnaires are attended to on time and quickly returned the 

researcher administered the questionnaire personally, with the aid of research 

assistants as this method is said to be efficient especially in Nigeria where research 

culture is not well developed (Ringim et al., 2013). The nature of the small and 

micro farmers in Nigeria made it mandatory for the researcher to use personally-

administered questionnaire with the aid of the research assistants as the method 

mostly lead to high response rate and achieving the desired result. Personally-

administered questionnaires assist the researcher to have a better understanding of 

the respondents when introducing the survey (Sekaran & Bougie, 2010). It also 

serves as a means of making a clarification to respondents immediately whenever the 

need arises. In addition, within a short period of time, it enables the researcher to 

collect all of the responses that are completed. The response rate of mail  

questionnaire in Nigeria is too  low, it  ranges  between 3% to 4%  as posited by 

(Asika, 1991). Hence, the most appropriate method in this situation is the hand to 

hand delivery as it is expected to give more response compared to mail survey. 

 

Firstly, an official letter was collected from the Othman Yeop Abdullah Graduate 

School of Business (OYAGSB), introducing the researcher and explaining the 
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purpose of the study. Therefore, the letter was used, and consultation made to get the 

cooperation of the respondents. The questionnaire was accompanied with a token of 

gift (i.e. a pen with UUM logo) to encourage the participants in the survey. The 

background, purpose of the study, the instructions on how to answer the 

questionnaire would be clearly stated on the cover letter. The secrecy and the 

confidentiality of the respondents were guaranteed on the cover letter to further 

increase their willingness to participate and partake in the survey.  

3.11 Reliability and Validity Test of the Measures 

There are different types of reliability test, but the most generally used technique in 

several researches is the internal consistency and reliability (Litwin, 1995). In order 

to ensure the goodness of the measures of adapted items reliability and validity tests 

must be conducted. The items adapted to measure concepts must be correctly 

measuring the variable and concepts intended to be measured. Greener (2008)  also 

indicates that a researcher also determines the reliability of measures adapted to 

know which items adapted would yield the same results on different occasions. In 

most studies, the Cronbach’s alpha was employed to determine the internal 

consistency of the measurement adapted in this study. 

 

In addition, the validity of measuring instrument is regarded as the degree to which 

the instruments is measuring what it is supposed to measure. There are two ways of 

determining the validity of an instrument (Huck, 2004). The first one is the content 

which is determined through face validity. It is based on expert assessment (Green et 

al., 1988). Content validity equally serves a process of consulting small sample or 
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panel of expert to ascertain the appropriateness of the items that are selected to 

measure a construct (Hair et al., 2007; Sekaran & Bougie, 2010). 

 

More so, construct validity involves an exploratory analysis using principal 

component analysis and varimax rotations that were carried so as to determine the 

construct validity. Factor analysis is considered as a set of technique for observing 

the interrelationship among variables, and it is employed to confirm items loading on 

the correct factors as established by previous scholars (Venkatraman, 1989). It also 

reduces a large set of variable into manageable, meaningful and interpretable set of 

factors (Cavana et al., 2001). As such, factor analysis was carried out to validate the 

scale and examine the extent to which the data met the structure of the study. PCA 

with varimax rotation employed to extract and rotate the factors. Eigenvalue greater 

than 1.0 was considered. Tabachnich and Fidell(2014)suggested that factor loading 

above 3.0 are considered to meet a minimum level, while loading of 0.4 are regarded 

as more important and 0.5 and above are considered as practically significant. 

Subsequently, Tabachnich and Fidell (2007, 2014) emphasized that the choice of the 

cutoff for loading is preference of the researcher. Based on this guideline a loading 

of 3.0 and above was considered as significant factor loading of this study. 

3.12 Pilot Study 

Before distributing the actual questionnaire, a pilot study was conducted to 

determine the Cronbach alpha each of the measures. Similarly, the pilot study was 

also conducted to determine the clarity, wording, structure, ambiguity and simplicity 

of the questionnaire items  (Kumar, Talib, & Ramayah, 2013; Punch, 2013; Sekaran 
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& Bougie, 2010). In line with Weber, Chandler, & Finley  (2011) pilot testing, 40 

questionnaires were sent out to small group of farmers in Bosso local government. 

However, 30 questionnaires were returned given 75% response rate. SPSS was used 

to determine the Cronbach alpha of each of the variables consisting of Information 

and communication technology, access to finance, innovation, managerial 

competency and agricultural performance. 

 

The people who were included in the pilot study are mostly farmers who are engaged 

in full time farming. Hence, all participants in the pilot survey have fulfilled the 

requirement, because a preliminary interview was conducted with them, to know 

whether they are actually full time farmers or not, based on the interview, it was 

noted they have farming experience and none of them have less than 7 years farming 

experience. In addition, the suggestion by the reviewers during the proposal defense 

to interpret the questionnaires to one of the languages mostly spoken by the farmers 

also assisted the farmers in understanding the measurements items. As such the 

questionnaire was translated to Hausa language which is the most spoken language 

in the state.  The result of the pilot study is presented in table 3.3 below. 

Table 3.3 
Result of the Pilot Survey (N=30) 
Constructs Number of 

Item 

Cronbatch’s  

Alpha 

AP 8 0.81 
ICT 28 0.96 
AF 8 0.78 

IN 23 0.97 
MC 5 0.75 

Total 72  

AP = Agricultural Performance ICT = Information and Communication Technology 
AF = Access to Finance IN = Innovation MC = Managerial Competency   
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Source: The Researcher 

 

As indicated in Table 3.3, the study used Cronbach's Alpha coefficients to determine 

the reliability of the scales adapted in the present study. Researchers have suggested 

that reliability is attained when the Cronbach's Alpha co-efficient of each of the 

variables is at least .70 or more than (e.g., (DeVellis, 2016; Nunnally, 1978; 

Robinson et al., 2013; Sekaran & Bougie, 2010)). Therefore, as shown in Table 3.3, 

the Cronbach's Alpha co-efficient of each variable ranged from 0.75 to 0.97, hence, 

exceeding the least tolerable level of 0.70, this also suggests adequate reliability of 

the measures used in the pilot study. 

3.13 Method of Data Analysis 

The study employed both descriptive and inferential statistics as a method of data 

analysis. Descriptive statistics are employed to clarify the characteristics of data 

quantitatively. The aim is to encapsulate a sample rather than taking the whole 

population (Bichi, 2004). It gives a precise summary of approximately the sample 

and the observations that have being made. Consequently, both multiple regression 

and hierarchical regression technique were employed in the data analysis. The 

relationship between information and communication technology, access to finance, 

innovation and agricultural performance were examined with the moderation 

variable of managerial competence. 

3.14 Summary of the Chapter 

This chapter is mainly concerned with the methodology adopted in this study. The 

chapter highlights that the study adopts a cross-sectional survey research design with 
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the population of the Niger state registered cooperative farmers. The chapter also 

discusses the sampling method used in selecting the sample from the population. In 

addition, detail explanation of the survey instrument and the strategy for data 

collection was also presented. Lastly, the SPSS as a method of data analysis that was 

adopted in this study is also highlighted.    
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CHAPTER FOUR 

DATA ANALYSIS AND RESULT 

4.1 Introduction 

The purpose of this study was to examine the moderating role of managerial 

competence on the relationship between information and communication technology, 

access to finance, innovation and agricultural performance. This chapter discusses 

the issues of response rate and non-response rate. The chapter also presents the 

results of the statistical analysis of the main variables incorporated in a conceptual 

model as depicted in the preceding chapter. Specifically, the  chapter starts with the 

presentation of data screening and preliminary analysis of the study, it also provides 

and discusses the fundamental assumption of multiple regressions, analysis of the 

goodness of measures, which include factor analysis, reliability test; and the 

descriptive statistics i.e., mean, and standard deviation, profile of profile of 

respondents. In addition, it presents the correlation test, regression analysis for 

hypothesis testing as well as hierarchical regression analysis for testing moderation. 

4.2 Response Rate  

A total of 400 questionnaires were administered to the small and micro farmers in 

Niger state of Nigeria. In order to achieve high response rate, the researcher engages 

in follow ups as well as made several phone calls of reminder (Triana, MacLean, 

Park &Kahn, 2005; Salim, Silva, Smith, & Bammer, 2002). Short messages (SMS) 

was also used (Sekaran, 2003). The researcher retrieved some of the respondent’s 

response to the questionnaire instantly, others after some weeks, while some took 
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several months before they were retrieved. Altogether, from February 2019 and June 

2019 a total of 375 questionnaires were retrieved. This represents 93.8% response 

rate. This indicates that the study has achieved high response rate despite the 

response rate in Nigeria as documented in literature to be very low. In the end, 375 

questionnaires were finally considered for analysis, as indicated in table 4.1. A total 

of 74 responses were excluded from the analysis due to unproductive questionnaires 

(69), univariate and multivariate outliers’ (5) issues as suggested by Hair et al. 

(1998). Isolating such number of questionnaires is considered essential as they do 

not represent the actual sample. Therefore, total number of 301 questionnaires are 

usable for further analysis. 

Table 4.1 
Response Rate 
Response Rate Rate/Frequency 

No of Questionnaires Distributed 400 
No of Questionnaires Retrieved 375 

No of Usable Questionnaires for the analysis 301 
No of Unusable Questionnaires: 
                      -Unproductive                   69 

                      - Outliers                             5                                                

 
 

74 
The percentage of Response Rate 93.8% 
The Percentage of Usable questionnaires  75.3% 

4.3 Non-Response Bias 

Non-response bias is commonly described as the most mistakes a researcher 

expected in estimating the characteristics of sample since some group of respondents 

are underrepresented because of non-response (Berg, 2002). Singer (2006) indicated 

that there is no minimum response rate below which a survey estimates will be said 

that there is no biased, and no response rate beyond which it is no biased. 

Nonetheless, no matter how small non-response is, potentiality of having bias exist, 

and it is needs to be investigated (Pearl & Fairley, 1985; Sheikh & Mattingly, 1981). 
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For the sake of testing non – response bias, extrapolation method was employed as 

suggested by (Armstrong & Overton, 1977). Respondents were classified into two 

based on their response to survey questionnaire in which the five major study 

variables (Agricultural performance, information and communication technology, 

access to finance, innovation and managerial competency). 

 

One of the methods that is usually employed for testing non-response bias is to 

match up the responses of respondents to the questionnaire administered early 

(Armstrong & Overton, 1977; Lin & Schaeffer, 1995). The present study divided the 

respondents into two main groups: those who answered the questionnaire within 60 

days (i.e., early respondents) and those who answered after 60 days (i.e., late 

respondents). Most of the respondents in the sample; that is 198 (65.7%) were able to 

respond to the administered questionnaire within 60 days, while the remaining 103, 

representing 34.3% of the respondents responded after 60 days. Nevertheless, the 

late respondents that respond after April 2019 are a sample of non-respondents to the 

first questionnaire administered, and that was anticipated to be the representative of 

the non-respondent’s group (Oppenheim, 1966)(Field, 2009a; J Pallant, 2010). 
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Table 4.2  
Test of Non-response Bias 
Constructs T Test N Mean Std. Deviation Significant     F-Stat 

AP Early Response 198 5.6288 0.79606 1.154                 0.058 
Late Response 103 5.6772 0.60089 

AF Early Response 198 5.1345 1.53020 0.0946               0.331 
Late Response 103 4.6905 1.56378 

IN Early Response 198 5.6610 0.69071 2.133                  0.145 

Late Response 103 5.7417 0.57309 
MC Early Response 198 5.8424 0.67697   0.403                0.526 

Late Response 103 5.8039 0.58476 

ICT Early Response 198 5.2972 0.56283 3.435                  0.104 
Late Response 103 4.8055 1.02780 

AP = Agricultural Performance ICT = Information and Communication Technology 
AF = Access to Finance IN = Innovation MC = Managerial Competency   

 
 

As depicted in Table 4.2, the results of independent-samples t-test shows that the 

equal variance significance values for each one of the four main study variables were 

greater than the 0.05 significance level of Levene's test for equality of variances as 

opined by Field (2009) and Pallant (2010). Hence, this demonstrates that the study 

conforms to the assumption of equal variances between early and late respondents. 

Likewise, it can be concluded that non-response bias was not a major issue in this 

study. In addition, in compliance to Lindner and Wingenbach (2002) suggestion, 

since this study attained 93% response rate, it can be maintained that the problem of 

non-response bias does not appear to be a serious concern. 

4.4 Data cleaning 

Data cleaning is required in conducting multivariate analysis. This is because the 

quality and meaningful outcome from the analysis depend on the data screening and 

editing (J Pallant, 2011)). Thus, missing data and outliers were carefully checked and 

treated. 
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Table 4.3 
Missing Value 

S/N.  Result Variable 

N of Replaced 

Missing Values 

Case Number of Non-Missing 
Values 

N  Creating Function First Last 

1 AP1_1 3 1 301 301 SMEAN(AP1) 
2 PU8_1 3 1 301 301 SMEAN(PU8) 
3 PU11_1 3 1 301 301 SMEAN(PU11) 

4 AF4_1 2 1 301 301 SMEAN(AF4) 
5 AF5_1 1 1 301 301 SMEAN(AF5) 
6 AF6_1 2 1 301 301 SMEAN(AF6) 

7 IN15_1 2 1 301 301 SMEAN(IN15) 
8 MC1_1 3 1 301 301 SMEAN(MC1) 

9 MC2_1 3 1 301 301 SMEAN(MC2) 

Total   22 out of 23,779 data points = 0.09%  
 

 

 

More so, the mean substitution has been argued by researchers to be the simplest 

way to replace missing values, specifically if the sum of the percentage of missing 

data is 5% or less (Little & Rubin, 1986, 2019). Thus, in this research, missing 

values were randomly replaced by employing mean substitution (Tabachnick & 

Fidell, 2007). Table 4.3 above indicate the total of randomly missing value. 

4.4.1 Outliers 

Byrne (2005) posited that outliers are those cases whose contents are significantly 

different from the remaining given set of data. Tabachinich and Fidell (2007) 

recommended that univariate outlier identification should be done through 

observation of z score. The z score for all item must fall between the range of ±3. 29 

(0.001 sig. level). Based on investigation, any value that exceeds ±3.29 is due to 

some errors of data entry. A total of 5 cases of univariate outliers was recorded.  In 

addition to that, Mahanalobis distance was investigated to identify multivariate 

outliers. Cases with Mahalanobis distance more than 71 at 0.001 degree of freedom 

are removed.  
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4.4.2 Test of Multicolinearity 

Multicollinearity is a situation where one or more exogenous latent variables become 

highly correlated. When multicollinearity exists among exogenous latent variables, it 

can significantly alter the estimates of regression coefficients and so also their 

statistical significance tests (Hair, Black, Babin, Anderson, & Tatham, 2006). 

Precisely, multicollinearity raises the standard errors of the coefficients, and 

therefore renders the coefficients statistically non-significant (Tabachnick & Fidell, 

2007). To identify multicollinearity among the exogenous latent variables, two 

methods were used in the present study (Peng & Lai, 2012). Firstly, the correlation 

matrix of the exogenous latent constructs was investigated. Hair et al. (2010), argued 

that a correlation coefficient of 0.90 and above suggest multicollinearity between 

exogenous latent variables. Table 4.4 shows the correlation matrix of all the 

exogenous latent variables. 

Table 4.4 
Correlations Matrix of the exogenous latent variables 
Constructs AP AF IN MC ICT 

AP 1     
AF -0.344** 1    

IN 0.450** -0.313** 1   
MC 0.507** -0.285** 0.432** 1  
ICT 0.086 -0.061 0.275** 0.158** 1 

AP = Agricultural Performance ICT = Information and Communication Technology 

AF = Access to Finance IN = Innovation MC = Managerial Competency   
 

As depicted in Table 4.4 above, the correlation between the exogenous variables 

were below the suggested threshold values of .90. This signifies that the exogenous 

latent variables were independent as well as not highly correlated. 
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Moreover, examining the of correlation matrix for the exogenous latent variables 

using variance inflated factor (VIF), tolerance value and condition index were look 

at to discover if there was multicollinearity problem. Multicollinearity is said to be a 

concern if values of the VIF are greater than 5, tolerance value and less than .20 

(Hair, Ringle & Sarstedt, 2011). Table 4.5 depicted the VIF values, tolerance values, 

and condition indices for the exogenous latent variables. Hence, this indicate there is 

no multicollinearity issue among all the exogenous latent 

Table 4.5  
Tolerance and VIF Values of the latent constructs 
Constructs ITEMS VIF TOLERANCE 

AF 8 0.873 1.145 

IN 23 0.732 1.366 
MC 5 0.787 1.271 
ICT 28 0.921 1.085 

AP = Agricultural Performance ICT = Information and Communication Technology 

AF = Access to Finance IN = Innovation MC = Managerial Competency   

4.4.3 Common Method Variance Test 

Common method variance (CMV), is regarded as the “variance that is attributable to 

the measurement method rather than to the construct of interest” (Podsakoff et al., 

2003). Researchers have commonly agreed that common method variance is a major 

issue for scholars using self-report surveys (Lindell & Whitney, 2001; Spector, 2006; 

Podsakoff et al., 2003). For example, Conway and Lance (2010) emphasized that 

“common method bias inflates relationships between variables measured by self-

reports” (p. 325). 

 

This study utilized a number of remedies to reduce the impact of CMV to the lowest 

minimum (Podsakoff et al., 2003, 2012; Viswanathan & Kayande, 2012). In this 
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direction, the researcher tried to reduce the respondent’s uneasiness by reassuring 

them that they are free to choose any answer that is suitable for them among the 

items in the questionnaire, as there is no right or wrong answer. The respondents 

were also assured of their confidentiality regarding their identity as well as the 

answers that they are going to give. Equally in line with the target, scale 

improvement of items was used. This was attained by avoiding fuzzy concepts in the 

survey. To further enhance scale items, all items in the survey were put in a simple, 

precise and concise language. 

4.5 Descriptive Statistics of the Respondents 

Table 4.6 depicted the demographic characteristics of respondents. The respondents 

were asked to state some of their demographic information, which comprises of age, 

gender, educational qualification, and position in their farm, number of employees, 

years of farming and Type of crops.  
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Table 4.6  
Respondents Demographic Information 
Details Frequency  Percentage Cumulative %  

Age    
Below 20yrs 3 1 1 

21 – 30yrs 34 11.3 12.3 
31 – 40yrs 146 48.5 60.8 
41 – 50yrs 92 30.6 91.3 

51yrs and Above 26 8.7 100 

Gender    
Male 159 52.8 52.8 
Female 142 47.2 100 

Academic Qualification    

No formal education 77 25.6 25.6 
Primary Certificate 31 10.3 35.9 

Secondary Certificate 54 17.9 53.8 
NCE/Diploma 96 31.9 85.7 
Graduate 39 13 98.7 

Postgraduate 4 1.3 100 

Position    
Owner 114 37.9 37.9 
Manager 89 29.6 67.4 

Both 98 32.5 100 

No of Employees     
10 – 49 Employees 201 66.8 66.8 

50 – 199 Employees 100 33.2 100 

Working Experience    
5yrs and Below 32 10.6 10.6 
6 – 10yrs 87 28.9 39.5 

11 – 15yrs 82 27.2 66.8 
16 – 20yrs 68 22.6 89.4 
21 – 25yrs 17 6.3 95.7 

26yrs and Above 13 4.2 100 

Types of Crop    
Rice 205 68.1 68.1 

Maize, Peanut, Guinea corn, Soya 
Beans. Beans, Millet 

53 17.7 85.8 

Yam, Cassava, Coco Yam, Potatoes 38 12.7 98.5 

Cotton and Others 5 1.6 100 

 

As displayed in Table 4.6, 3 of the respondents representing 1% indicated they are 

between the age of 20 years and below, and 11.3% (34) of the respondents are 

between the age bracket of 21- 30 years.  The table also show that most of the 

respondents are between the age 31-40years amounting to 146 representing 48.5% of 

the sample. According to the age distribution of the respondents those between the 

ages of 41 to 50 years are 92 representing 30.6%. Meanwhile the age bracket 
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between 51 years and above representing 8.7% are 26. Regarding the gender, most of 

the respondents are males amounting to 159 representing 52.8 of the respondents and 

the remaining female respondents have 47.2% base on the table. In terms of 

educational qualification of the respondents 27 of them representing 25.6% have no 

formal education while 31 of them representing 10.3% have primary certificate.  

 

In addition, the table also indicated that about 54 representing 17.9% hold secondary 

school certificate. About 96 representing 31.9 hold NCE/Diploma certificate and 

13% which is about 39 of the respondents. Only 4 of the respondents representing 

1.3% hold postgraduate certificate Further as indicated in the table, the position in 

the farm, about 114 representing 37.9 of the respondents are owners of their farm 

while 89 of the respondents representing 29.6% are managers of the farm and 98 of 

the respondents representing 32.5% were both the owners and managers of their 

farm. Most of the respondents about 201 have employees between the ranges of 10-

49 representing 66.8% while 100 of them have employees between the ranges of 50-

199 representing 33.2%. 

 

 Furthermore, about 32 of the respondents representing 10.6% have 0-5 years 

farming experience while 87 representing 28.9% have 6-10 years farming 

experience. More so, 27.2% of the respondents which is about 82 have 11-15 years 

farming experience and 68 representing 22.6% have 16-20 years farming experience.  

Seventeen of the respondents (17) representing 6.3% had 21-25 years farming 

experience and 13 (4.2%) have 26 and above farming experience. Concerning the 

type of crops planted, the table equally indicated that Rice farmers have the largest 
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number respondents with 205 representing 68.1% while the respondents who planted 

Maize, Peanut, Guinea Corn, Soya Beans, Beans and Millet were 53 representing 

17.7% and 38 of the respondents (12.7%) planted yam, cassava, coco yam and 

potatoes. About 5 of the respondents (1.6%) planted cotton and others.  

4.6 Latent Variables Descriptive Statistics 

Descriptive statistics for the latent construct used in this study were computed in the 

form of means and standard deviations. The statistical values of means, standard 

deviation, were calculated for the independent, dependent as well as moderating 

constructs. The results of these statistical values are depicted in Table 4.7. All the 

constructs have been measured on a seven-point scale. 

Table 4.7  

Descriptive Statistics of Constructs 
Constructs  N Mean Standard Deviation 

AP 301 5.645 0.734 

AF 301 4.983 1.554 
IN 301 5.689 0.653 

MC 301 5.829 0.646 
ICT 301 5.129 0.788 

AP = Agricultural Performance ICT = Information and Communication Technology 
AF = Access to Finance IN = Innovation MC = Managerial Competency   
 

The most popular measure of central tendency is the mean, which refers to the 

average value of the data set (Sekaran & Bougie, 2010). Standard deviation is a 

measure of spread or dispersion, which gives an index of variability in the data set 

and it is the square root of variance. Altogether, mean and standard deviation are 

basic descriptive statistics for interval and ratio scales. This study used seven-point 

Likert scale, and Nik, Jantan and Taib (2010) interpretation of the level of score is 

adapted. They suggested that scores of less than 2.33 are low level; 2.33 to 3.67 are 
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moderate level’ while 3.67 and above are regarded as high level. Table 4.7 above 

presents the mean and standard deviation of the entire variables used in this study 

managerial competency recorded the highest mean (M = 5.829, SD = .646) while 

access to finance has the lowest mean (M = 4.983, SD = 1.554). Lastly, the entire 

variables mean were in the range of high level. 

4.7 Assumptions of Multiple Regressions  

The variables under study were checked for normality, linearity, multicollinearity 

and homoscedasticity to conform with the fundamental and basic assumptions  of 

multiple regression analysis as suggested by Hair et al., (2010) and Pallant(2001). 

4.7.1 Normality  

One of the fundamental assumption of regression analysis  as posited by Tabachnick  

and Fidell(2013) is that each variable and all the linear groupings of the variable are 

normally distributed. The evaluation of normality is usually done either by statistical 

or graphical methods. The basic mechanisms of statistically normality are skewness 

and kurtosis. Once a distribution is normal, the value of both skewness and kurtosis 

should be close to zero. Using graphical method, the normality is always evaluated 

through histogram residual plots. This indicates a shape of data distribution to an 

individual continuous variable and its correspondence to a normal distribution. 

Whenever the assumption is met, the residuals should be normally  and 

independently distributed (Tabachnick & Fidell, 2013). Figure 4.1 shows that the 

normality assumption has been achieved since the entire bars on the histogram was 

closed to the normal curve. The normality assumption in this study was analyzed by 
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checking at both the skewness and kurtosis at the same time looking at the histogram 

residual plots. Based on the analysis, the residual appears to be normal and the 

values of skewness and kurtosis were close to zero. Hence, the normality assumption 

was not violated (Afifi et al., 2003). 

 

 

NORMALITY TEST 

Table 4.8  
Assessment of Normality Test (Skewness and Kurtosis) 
Variables  Items Skewness Kurtosis   

Agricultural Performance  

(AP) 

291 
-0.736 0.967 

 

Perceived Usefulness (PU) 291 -1.880 2.295  
Perceived Ease of Use 

(PEU) 

291 
0.110 0.977 

 

Access to finance (AF) 291 -0.581 -0.121  
Innovation (IN) 291 -1.458 1.996  
Managerial 

Competence(MC) 

291 
-1.112 2.293 

 

Source:  Researcher Survey 2019 
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Figure 4.1 
Histogram showing Normality Diagnistics for Agricultural Performance 
 

4.7.2 Linearity 

In regression analysis linearity is important due to the basic assumption of the 

technique is that the connection between independent and dependent variable is 

linear. Although, correlation can only capture the linear connection between 

variables. Thus, if significant non-linear associations exist, they will be ignored in 

the analysis, and thereby in turn underestimate the actual strength of the association 

(Tabachnick & Fidell, 2013). The study employed the residual scatter plot, the 

residual scatter around 0 and most of the scores should concentrate at 0 points (Flury 

& Riedwyl, 1998) cited in (Ringim, 2012). Figure 4.3shows the scatter plot between 

ICT, AF, IN and agricultural performance. This indicates that the assumption was 
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not violated as the residual scores converged at the center along the zero point, hence 

proving that linearity assumption was fulfilled. 

LINEARITY TEST 

 

 

 

 

 

 

 

 

 

Figure 4.2  
PP plot for the linearity Diagnostics for Agricultural Performance 
 

4.7.3 Multicollinearity 

Sekaran and Bougie(2016) described multicollinearity as a phenomenon in which 

two or more independent variables in a multiple regression model are exceptionally 

connected. The multiple regression procedure assumes that no independent or 

explanatory variable has a perfect linear relationship with one another (Tabachnick 

& Fidell, 2013). The easiest way of identifying multicollinearity is to check the 

correlation matrix of the independent variables. A significant number of people 

consider correlation of 0.7 and above as high (Sekaran and Bougie, 2016), while 

others consider intercorrelation of higher than 0.8  to be an evidence of high 
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multicollinearity (Berry & Fieldman, 1985). Hair et al. (2010) posited that the value 

independent variable are extremely correlated among themselves at 0.9.  

In another way, the multicollinearity issue can be identified looking at the inflated 

factor (VIF) and tolerance value. Hair et al. (2010) established that any VIF that 

exceeds 10 and tolerance value lower than .10 signifies a problem of 

multicollinearity. Table 4.9 below shows the VIF and the Tolerance of independent 

variables. An assessment of these results indicated that the issue of multicollinearity 

was not found.  

MULTICOLINEARITY TEST 

Table 4.9  
Assessment of Multicollinearity Test (VIF and Tolerance) 
Variables  Items Tolerance VIF 

Perceived Usefulness (PU) 14 0.727 1.376 

Perceived Ease of Use (PEU) 14 0.841 1.189 

Access to finance (AF) 8 0.975 1.026 

Innovation (IN) 23 0.722 1.384 

Managerial Competence(MC) 5 0.814 1.228 

 

4.7.4 Homoscedasticity 

The fundamental assumption of homoscedasticity is that the variance of the 

dependent variable is approximately the same at different level of the independent or 

exploratory variables (Hair et al., 2010). In other words, the error term in a 

regression model has constant variance. Homoscedasticity is usually assessed by 

visual inspection of the scatter plot of the regression residuals. Homoscedasticity is 

normally indicated when the width of the band and scatter plots shows a pattern of 

residuals normally disseminated around the mean (Berry & Fieldman, 1985). The 
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assumption of homoscedasticity was ascertained using regression in SPSS method. 

An examination of homoscedasticity was not violated.  

 

HOMOSCEDASTRICITY TEST 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 4.3  
PP plot for the Homoscedasticity Diagnostics for Agricultural Performance 

 

4.8 Goodness of Measures- Factor Analysis 

Factor analysis is a data reduction device which is employed in summarizing the 

variable structure in a given set of data. Invariably, certain conditions need to be met 

before the conduct of factor analysis. It is required that the sample   have a minimum 

of 300 cases (Tabachnick & Fidell, 2013). Coakes and Steed(1999) and  Hair et al. 
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(1998, 2010) indicated that the general rule of thumb for a factor to be considered is 

that there should be a minimum of 5 responds per variable under study. Comrey 

&Lee(1992)asserted that a sample size of 50 as very poor, 100 as poor, 200 as fair, 

300 as good, 500 as very good and 1000 as excellent. Hence, with a good data of 301 

and 5 variables the study equally met with this condition.  

The principal component (PCA) utilized this study that extracted the factors were 

based on eigenvalue greater than or equals to 1. According to Pallant(2011) and Hair 

et al.(2010) factor analysis consider to be appropriate when most of the item’s 

correlation coefficients were at least 0.3 and above. Bartlett’s test of the sphericity 

need to be significant at (p>0.05). Kaiser-Meyer-Olkin (KMO) and the overall 

measure of sampling adequacy (MSA) should be at least 0.6 and above for good 

factor analysis. Also, if the value is lower than 0.6, this shows the need for collecting 

additional data or additional variable be introduced (Field, 2009). In addition,  

Hutcheson and Sofroniou(1999) made the following suggestion that the values of 

KMO between 0.5 and 0.7 to be considered average, 0.7 and 0.8 as good, 0.8 and 0.9 

as very good, and any value above 0.9 are excellent.  

Hair et al.(2010) also posited that the value of measure of sampling adequacy (MSA) 

must not exceed 0.5 for the overall test as well as individual variables, item load 

lower than 0.5 is removed, even though a loading of 0.3 is considered as minimum 

(Tabachnick & Fidell, 2013). In the process of determining the number of 

components (factors) to extract there is need for considering other vital output 

(KMO, total variance explained). The naming of the factor is particularly on the item 

with higher loading. Item loading and cross loading 0.5 and above on one factor is 
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considered in this study due to its statistical  and practical importance (Hair et al., 

2010; Tabachnick & Fidell, 2013).  The above mentioned decision rules were 

employed as a basis for conducting the principal component analysis in this study. 

The factor analysis for dependent, independent and moderating variables are 

discussed below: 

4.8.1 Dependent variable- Agricultural performance 

Table 4.10 shows the result of the factor analysis of the dependent variable 

(agricultural performance). The dependent variable was measured with 8 items in 

one dimension which subjected to principal component (PCA) using SPSS version 

25. The factor loading of the items ranges from 0.537- 0.826 and no item was 

deleted. The inspection of correlation matrix reveals that the coefficients have values 

of 0.3 and above.  

Prior to the conduct of factor analysis in (Table 5.12), the Kaiser-Meyer-Olkin 

(KMO) measure of sampling adequacy was performed and it shows a value of 0.782 

which is above the benchmark of 0.60, this indicates that the sample size is adequate 

for the conduct of factor analysis. Likewise, the Bartllet’s test of sphericity is 

statistically significant which support the factorability of the correlation matrix as the 

p-value stands at 0.000 
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Table 4.10  
Result of the Factor Analysis for Agricultural Performance 
Code Items Loading  & Value 

AP1 The profit of our farm has increased 0.698 

AP2 Our farm sales volume has increased 0.598 

AP3 In our farm, the returns on investment goals have been achieved.  0.565 

AP4 The products of our farm have attained higher quality than those 

of our competitors 0.719 

AP5 Our farm has a higher customer retention rate than our 

competitors  0.577 

AP6 Our farm has a better reputation among major customers than our 

competitors.  0.537 

AP7 Our farm has a lower employee turnover rate compared to our 

competitors.  0.826 

AP8 Our farm has been more effective in new product development 

than our competitors.  0.601 

 Eigenvalue 3.007 

 Percentage of Variance 64.008 

 Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) 0.782 

 Bartlett’s Test of Spheriticity 481.430 

 Significance 0.000 

 

 

The Principal component analysis (PCA) shows the presence of only one component 

with eigenvalue exceeding 1. The extracted component is named agricultural 

performance. The percentage of the variance was 64.008 percent. 

4.8.2 Independent variables-ICT, AF, IN 

The independent variables in this study are information and communication 

technology, access to finance and innovation all measured as uni-dimensional. The 

information and communication technology which was measured as perceived 

usefulness (PU) and perceived ease of use (PEU) all have 14 items each making it a  
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total of 28 items, access to finance has 8 items and innovation has 23 items 

respectively. The total items measuring the whole independent variables are 59 

items. 

Before the conduct of factor analysis for perceived usefulness (PU), the Kaiser-

Meyer-Olkin for measuring sampling adequacy (KMO/MSA) was performed with 

the following value 0.943 which was over and above the minimum value of 0.6 for a 

good factor analysis (Hutcheson & Sofroniou, 1999). The Bartlet’s test of sphericity 

was significant at p>0.000 which strongly supported the factorability of correlation 

matrix. 

Table 4.11 below shows that the outcome of the factor analysis for the independent 

variable information and communication technology (PU). Assessment of the 

correlation matrix was carried out and it indicates that the coefficient was 0.3 and 

above, as shown in the table, the principal component analysis extracted one 

component and the eigenvalue exceeding 1. In view of the factor analysis results, all 

the items were loaded.  The percentage of the variance was 64.003 percent. The 

factor loading value as indicated in the table 4.11 was in the range of 0.541- 0.849. 
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Table 4.11  
Factor Analysis for ICT (PU) 
Code Items Loading  & Value 

PU1 Our job would be difficult to perform without smart devices 0.849 

PU2 Using smart devices gives us greater control over our work 0.676 

PU3 Using smart devices improves our job performance 0.584 

PU4 The smart devices system addresses our job related-needs 0.607 

PU5 Using smart devices saves our time 0.541 

PU6 Smart devices enable us accomplish tasks more quickly 0.611 

PU7 Smart devices support critical aspect of our job 0.621 

PU8 Smart devices allow us to accomplish more work than would 

otherwise be impossible 
0.562 

PU9 Using smart devices reduces the time we spend on 

unproductive activities 
0.646 

PU10 Using smart devices enhances our effectiveness on the farm 0.582 

PU11 Using smart devices improves the quality of the work we do 

on the farm 
0.617 

PU12 Using smart devices increases our overall performance 0.685 

PU13 Using smart devices makes it easier to do our work on the 

farm  
0.681 

PU14 Overall, we find the smart devices system useful in our work 

on the farm  
0.698 

 Eigenvalue 7.913 

 Percentage of Variance 64.003 

 Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) 0.943 

 Bartlett’s Test of Spheriticity 2609.652 

 Significance 0.000 

 

In addition, before the conduct of factor analysis for perceived ease of use (PEU), the 

Kaiser-Meyer-Olkin for measuring sampling adequacy (KMO/MSA) was performed 

with the following value 0.799 which was over and above the minimum value of 0.6 

for a good factor analysis (Hutcheson & Sofroniou, 1999). The Bartlet’s test of 

sphericity was significant at p> 0.000 which strongly supported the factorability of 

correlation matrix. 
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Table 4.12 below shows that the outcome of the factor analysis for the independent 

variable information and communication technology (PEU). Assessment of the 

correlation matrix was carried out and it indicates that the coefficient was 0.3 and 

above, as shown in the table, the principal component analysis extracted one 

component and the eigenvalue exceeding 1. In view of the factor analysis results, all 

the items were loaded.  The percentage of the variance was 63.174 percent. The 

factor loading value as indicated in the table 4.12 was in the range of 0.487 – 0.747. 

Table 4.12 
Result of the Factor Analysis for Perceived Ease of Use 
Code Items Loading  & Value 

PEU1 We often become confused when we use the smart devices 
system  

0.736 

PEU2 We make errors frequently using the smart devices  0.738 
PEU3 Interacting with the smart devices system is often frustrating 0.693 
PEU4 We need to consult with the user manual when using the smart 

devices 
0.613 

PEU5 Interacting with the smart devices system requires a lot of our 
mental effort 

0.546 

PEU6 We find it easy to recover from errors encountered while using 
the smart devices 

0.646 

PEU7 The smart devices are rigid and inflexible to interact with 0.673 
PEU8 We find it easy to get the smart devices system to do what we 

want it to do 
0.502 

PEU9 The smart devices system often behaves in an unexpected way 0.487 
PEU10 We find it cumbersome to use the smart devices system 0.534 
PEU11 Our interaction with smart devices system is easy for us to 

understand  
0.557 

PEU12 It is easy for us to remember how to perform tasks using the 

smart devices system 
0.747 

PEU13 The smart devices system provides helpful guidance in 
performing our tasks 

0.680 

PEU14 Overall, we find the smart devices system easy to use  0.693 
 Eigenvalue 3.770 

 Percentage of Variance 63.174 

 Kaiser-Meyer-Olkin Measure of Sampling Adequacy 

(KMO) 

0.799 

 Bartlett’s Test of Spheriticity 1814.717 

 Significance 0.000 
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More so,before the conduct of factor analysis for access to finance (AF), the Kaiser-

Meyer-Olkin for measuring sampling adequacy (KMO/MSA) was performed with 

the following value 0.644 which was over and above the minimum value of 0.6 for a 

good factor analysis (Hutcheson & Sofroniou, 1999). The Bartlet’s test of sphericity 

was significant at p> 0.000 which strongly supported the factorability of correlation 

matrix. 

Table 4.13 below shows that the outcome of the factor analysis for the independent 

variable access to finance (AF). Assessment of the correlation matrix was carried out 

and it indicates that the coefficient was 0.3 and above, as shown in the table, the 

principal component analysis extracted one component and the eigenvalue exceeding 

1. In view of the factor analysis results, all the items were loaded.  The percentage of 

the variance was 63.703 percent. The factor loading value as indicated in the table 

4.13 was in the range of 0.538 – 0.723 
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Table 4.13  
Result of the Factor Analysis for Access to Finance 
Code Items Loading  & Value 

AF1 Our farm is financed with personal money 0.538 

AF2 Our farm is financed with funds generated from retained 
earnings    

0.598 

AF3 Our farm is financed with loans from family and friends  0.684 

AF4 Because of high collateral requirements, our farm cannot get 
external Financing 

0.659 

AF5 Our farm paid high interest rates charged on external financing   0.590 

AF6 Our farm sourced it finances from lease financing 0.692 

AF7 Our farm uses the trade credit facilities from suppliers to 
finance the business  

0.723 

AF8 There is enough financial information 0.612 

 Eigenvalue 2.306 

 Percentage of Variance 63.703 

 Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) 0.644 

 Bartlett’s Test of Spheriticity 402.215 

 Significance 0.000 

 

Similarly, the Kaiser-Meyer-Olkin for measuring sampling adequacy (KMO/MSA)  

for innovation (IN) was performed with the following value 0.845 which was over 

and above the minimum value of 0.6 for a good factor analysis (Hutcheson & 

Sofroniou, 1999). The Bartlet’s test of sphericity was significant at p> 0.000 which 

strongly supported the factorability of correlation matrix. 

Table 4.14 below shows that the outcome of the factor analysis for the independent 

variable innovation (IN). Assessment of the correlation matrix was carried out and it 

indicates that the coefficient was 0.3 and above, as shown in the table, the principal 

component analysis extracted one component and the eigenvalue exceeding 1. In 
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view of the factor analysis results, all the items were loaded.  The percentage of the 

variance was 63.182 percent. The factor loading value as indicated in the table 4.14 

was in the range of 0.361 – 0.778 

 

Table 4.14  
Result of the Factor Analysis for Innovation 
Code Items Loading  & Value 

IN1 Innovation assists in increasing farming quality 
components and materials of current products 

0.361 

IN2 Innovation assists in decreasing farming costs in 

components and materials of current 
0.500 

IN3 Innovation assists in developing newness for current 

products leading to improved ease for customers use and 
to improve customer satisfaction 

0.648 

IN4 Innovation assists in developing new products with 

technical specifications and functionalities totally 

differing from current ones  

0.666 

IN5 Innovation assists in developing products with 
components and materials totally differing from the 

current ones. 

0.778 

IN6 Innovation assists in determining and eliminating non-

value adding production process 
0.662 

IN7 Innovation assists in decreasing variable cost 
components in farming processes, techniques, machinery 

and software 

0.549 

IN8 Innovation assists in increasing output quality in farming 

processes, techniques and software  
0.629 

IN9 Innovation assists in determining and eliminating non-

value activities in delivery related processes 
0.694 

IN10 Innovation assists in decreasing variable cost and /or 

increasing delivery speed in delivery related logistics 

processes. 

0.593 

IN11 Innovation assists in renewing the design of the current 

and/ or new products through changes such as in 
appearance, packaging, shape and volume without 

changing their basic technical and functional features 

0.601 

IN12 Innovation assists in renewing the distribution channels 

without changing the logistics processes related the 

delivery of product 

0.667 

IN13 Innovation assists in renewing the product promotion 

techniques employed for the promotion of the current 

and/or new products 

0.723 

IN14 Innovation assists in renewing the product pricing 

techniques employed for the pricing of the current and/or 

new products 

0.467 

IN15 Innovation assists in renewing the routines, procedures, 0.621 



 

 152 

processes employed to execute farm activities in an 

innovative manner 

IN16 Innovation assists in renewing the supply chain 

management system 
0.721 

IN17 Innovation assists in renewing the production and quality 

management systems 
0.513 

IN18 Innovation assists in renewing the human resources 

management system 
0.688 

IN19 Innovation assists in renewing the in-farm management 
information system and information sharing practice 

0.633 

IN20 Innovation assists in renewing the farm structure to 

facilitate teamwork 
0.641 

IN21 Innovation assists in renewing the farm structure to 

facilitate coordination between different functions such 

as marketing and farming structure 

0.624 

IN22 Innovation assists in renewing the farming structure to 

facilitate organization of the project. 
0.784 

IN23 Innovation assists in renewing the farming structure to 

facilitate strategic partnerships and long-term business 

collaborations. 

0.771 

 Eigenvalue 6.866 

 Percentage of Variance 63.182 

 Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) 0.845 

 Bartlett’s Test of Spheriticity 2329.174 

 Significance 0.000 

 

4.8.3 Moderating Variable- Managerial Competence 

Table 4.15 shows the result of factor analysis for the managerial competence. 

Inspection of the correlation matrix was conducted and it shows that most of the 

items coefficients were above 0.3 and above. The moderating variable was assessed 

by 5 items in one dimension, which was subjected to PCA sing SPSS version 25. 

Before the initial conduct of the PCA, the suitability of data for factor analysis was 

examined, the factor loading of the items ranges from 0.485-0.683. The Kaiser-

Meyer-Olkin for measuring sampling adequacy (KMO/MSA) was performed with 

the following value 0.746 which was over and above the minimum value of 0.6 for a 
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good factor analysis (Hutcheson & Sofroniou, 1999). The Bartlet’s test of sphericity 

was significant at p>0.000 which strongly supported the factorability of correlation 

matrix. The percentage of variance was 52.454. 

Table 4.15  
Result of the Factor Analysis for Managerial Competence 
Code Items Loading  & Value 

MC1 Our farm can develop and manage a long-term trusting 

relationship with others. 
0.546 

MC2 Our can farm negotiate with others to meet its objectives. 0.584 

MC3 Our farm applies new ideas, issues, and observations to solve 
its problems. 

0.683 

MC4 Our farm determines long-term issues, problems and 

opportunities to succeed. 
0.625 

MC5 Our farm manages the activities of the enterprise effectively to 

achieve its goals. 
0.485 

 Eigenvalue 2.623 

 Percentage of Variance 52.454 

 Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) 0.746 

 Bartlett’s Test of Spheriticity 393.460 

 Significance 0.000 

 

According to Pallant(2011),  correlation analysis is employed to explain the strength 

and direction of a linear connection between two variables. Pearson correlation was 

employed to evaluate the interrelationship between study variables. The table below 

presents the interrelations among agricultural performance, information and 

communication technology, access to finance, innovation as well as managerial 

competence. Pallant(2011) posited that a correlation of 0 indicated no relationship at 

all, a correlation of 1.0 is an indication of positive correlation, and a value of -1 is a 
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pointer of a perfect negative correlation. The following guidelines were provided by 

Cohen(1988): r =0.10 to 0.29 small; r = 0.30 to 0.49 medium; r = 0.5 to 1.0 large. 

Table 4.16  
Correlation Analysis 

Variables AP PU PEU AF IN MC 

Agricultural Performance  

(AP) 
1         

Perceived Usefulness 

(PU) 
0.068 1        

Perceived Ease of Use 

(PEU) 
-0.264** 0.366** 1      

Access to finance (AF) -0.106 -0.078 0.241** 1    

Innovation (IN) 0.366** 0.366** 0.109** 0.123** 1  

Managerial 

Competence(MC) 
0.493** 0.212** 0.336** -0.135** 0.418** 1 

 

The table above signifies that the variables are significantly correlated to the fact that 

there is no variable with a value of 0.9 which indicated that there is no problem of 

multicollinearity  (Hair et al., 2010). 

4.9  Multiple Regressions and Hypotheses Test 

Multiple regression analysis provides a way in which the degree and character of the 

depended and independent variables are neutrally assessed  (Field, 2009; Hair et al., 

2007; Sekaran & Bougie, 2013). The regression coefficient usually show relative 

importance of each of the dependent variable. If the independent variables are 

equally regressed against the independent variable in an effort to explain the variance 

in it, the size of each (individual) regression coefficients will show how much an 



 

 155 

increase in one unit in the individual variable would affect the dependent variable, 

taking into consideration all other individual variables and dependent variable cave 

into multiple correlation coefficient  (Sekaran & Bougie, 2016; Zikmund et al., 

2013).  

In testing the hypothesis of this study the regression analysis was used, as well as to 

evaluate the relationship between predicting and criterion variables respectively. 

When conducting regression analysis large sample is needed and considered as 

appropriate and equally the underlying assumptions of multiple regressions were 

fulfilled  (Hair et al., 2010). The assumptions include normality, linearity, 

multicollinearity, homoscedasticity which under normal circumstances are assessed 

through the scatter plots and the normality probability plot in the regression 

standardized residuals. 

The basic assumption mentioned above was carefully assessed and found that none 

of the assumption was violated in this study, thus, making the conduct of multiple 

regression analysis appropriate. 

4.9.1  Multiple Regression Analysis and Hypothesis Testing between 

Information and Communication Technology, Access to Finance, Innovation 

and Agricultural Performance  

Multiple regression was conducted in determining the relationship between 

information and communication technology, access to finance, innovation and 

agricultural performance. 
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Table 4.17  
Effect Size 

Model R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

Durbin-

Watson 

1 0.735a 0.486 0.474 0.57242 1.601 

a. Predictors: (Constant), managerial competence, Ease of use, Access to 

finance, Perceived Usefulness, Innovation 

b. Dependent Variable: Agricultural Performance 

 

Table 4.17 above shows the model summary which indicated that the R square is 

0.486; this indicates 48.6% variation in the dependent variable (agricultural 

performance) was explained by the constant variables, while the remaining 51% is 

owing to other variables that are not included in the model. This reveals that the 

regression (model formulated) is suitable in making predictions. 

 
Table 4.18  
ANOVA Test 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 37.436 5 7.487 22.851 0.000b 

Residual 93.383 285 0.328   

Total 130.819 290    

a. Dependent Variable: Agricultural Performance 

b. Predictors: (Constant), managerial competence, Ease of use, Access to finance, Perceived 

Usefulness, Innovation 

 

The results of the analysis  in table 4.18 above shows the summary of the variation in 

the dependent variable with large value of regression sum of squares (37.436) in 

comparison to the residual sum of squares with the value 93.383 (this value signifies  
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that the model did not fail to explain a lot of the variation in the dependent variable. 

More so, the estimated F-value (22.851) as indicated in the table above with 

significance value of 0.000; which is less than p-value of 0.05 (p<0.05), which 

means that the explanatory variable elements as a whole can jointly influence change 

in the dependent variable (agricultural performance). 

Table 4.19  
Direct Relationship 

Variables 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 1.910 0.543  3.519 0.001 

Perceived Usefulness 0.058 0.040 0.086 1.461 0.145 

Ease of use -0.048 0.056 -0.047 -0.854 0.394 

Access to finance 0.107 0.041 0.091 2.621 0.005 

Innovation 0.288 0.077 0.219 3.719 0.000 

Managerial competence 0.429 0.057 0.417 7.516 0.000 

a. Dependent Variable: Agricultural Performance 

 

Among the three predicting variables in the table 4.19 above innovation is the 

variable that best predicts the criterion with the following values (β=.219, t=3.719, 

p<.000). More so, access to finance (β = .091, t = 2.621, p = .005) which indicates 

that access to finance is significantly related to agricultural performance. In addition, 

ICT, it is only PU that is significantly related to agricultural performance with the 

values (β = .086, t = 1.46, p <.145). Out of the three independent variables, it is only 

two that fulfils the directional hypothesis. Therefore, H2 and H3 are supported while 

H1 is rejected. 
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4.9.2 Hierarchical Regression and Hypothesis Test 

Hierarchical regression as the name suggests, is a statistical device employed in 

predicting criterion variable with one or more independent variables in the sequential 

entry of predicators based on theoretical and logical consideration (Tabachnick & 

Fidell, 2013). However, this type of regression is also identified as moderator or 

sequential regression as suggested by several scholars as the instrument for 

evaluating the moderating effect (Baron & Kenny, 1986; Frazier et al., 2004). 

 

4.9.3 Moderation Test 

In order to examine whether the managerial competence moderates the relationship 

between information and communication technology (perceived usefulness and 

perceived ease of use), access to finance, innovation and agricultural performance, 

hierarchical regression was conducted which involves three steps as suggested by 

Baron and Kenny (1986).  This is done so as to determine the variance proportion of 

a given variable by the other variables in these variables that are entered into 

regression analysis in a certain order(Cramer, 2003).  

 

Firstly, the direct effect of independent variables were entered, and secondly the 

moderating variable was also entered to evaluate whether the moderator (managerial 

competence) has a significant effect on the dependent variable (agricultural 

performance). Lastly, in the final step the interaction terms (which include the 

products of the independent variables and the moderator variable) were entered to 

find out any individual variance explained.  
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Tables 4.20 and 4.21 below shows whether the moderator (managerial competence) 

moderates the relationship between ICT(PU, PEU) and AP. Based on the result of 

the analysis with the values PU(β=.63, t=1.229, p<.220) and PEU (β=.024, t=.461, 

p<.645), this shows that  managerial competence (MC) did not moderate the relationship 

between ICT (PU,PEU) and MC, hence H4 is rejected.   

 
Table 4.20  
Moderation Test for ICT (PU) 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 5.190 0.220  23.621 0.000 

Perceived_Use 0.046 0.040 0.068 1.162 0.246 

2 (Constant) 2.578 0.334  7.722 0.000 

Perceived_Use -0.026 0.035 -0.038 -0.724 0.469 

mgt_competence 0.515 0.054 0.501 9.558 0.000 

3 (Constant) 2.537 0.335  7.566 0.000 

Perceived_Use -0.026 0.035 -0.039 -0.737 0.461 

mgt_competence 0.521 0.054 0.507 9.637 0.000 

Moderate_PU 0.050 0.041 0.063 1.229 0.220 

a. Dependent Variable: Agric_Perform 
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Table 4.21  
Moderation Test for ICT (PEU) 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 5.706 .0246  23.157 0.000 

Ease_use -0.066 0.061 -0.064 -1.085 0.279 

2 (Constant) 2.807 0.368  7.636 0.000 

Ease_use -0.084 0.053 -0.081 -1.594 0.112 

mgt_competence 0.510 0.053 0.496 9.707 0.000 

3 (Constant) 2.834 0.373  7.600 0.000 

Ease_use -0.085 0.053 -0.082 -1.600 0.111 

mgt_competence .0506 0.054 0.491 9.440 0.000 

Moderate_PEU 0.017 0.037 0.024 0.461 0.645 

a. Dependent Variable: Agricultural Performance 

 

 

However, Table 4.22 below shows whether managerial competence (MC) 

moderates the relationship between access to finance (AF) and agricultural 

performance (AP). Based on the result of the analysis with the values (β = 1.518, 

t = 3.944, p<.000), this shows that   managerial competence (MC) moderates the 

relationship between AF and AP, hence H5 is accepted. 
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Table 4.22   
Moderation Test Access to finance   

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 5.887 0.248  23.706 0.000 

Access_finance -0.087 0.048 -0.106 -1.818 0.070 

2 (Constant) 2.689 0.403  6.673 0.000 

Access_finance -0.033 0.042 -0.040 -0.781 0.435 

mgt_competence 0.502 0.053 0.487 9.430 0.000 

3 (Constant) -6.672 2.406  -2.773 0.006 

Access_finance 0.119 0.043 0.104 2.449 0.034 

mgt_competence 2.058 0.398 2.000 5.170 0.000 

Moderate_AF 0.198 0.050 1.518 3.944 0.000 

a. Dependent Variable: Agric_Perform 

 

Furthermore, Table 4.23 below shows whether managerial competence (MC) 

moderates the relationship between innovation (IN) and agricultural performance 

(AP). Hence, based on the result of the analysis with the values (β = .093, t = 2.005, 

p< .036), this shows that   managerial competence (MC) moderates the relationship 

between IN and AP, thus, H6 is accepted.  
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Table 4.23  
Moderation Test  for Innovation  

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.643 0.420 
 

6.295 0.000 

Innovation 0.482 0.072 0.366 6.691 0.000 

2 (Constant) 1.490 0.415  3.591 0.000 

Innovation 0.255 0.073 0.194 3.510 0.001 

mgt_competence 0.424 0.057 0.412 7.450 0.000 

3 (Constant) 1.625 0.436 
 

3.727 0.000 

Innovation 0.247 0.073 0.188 3.371 0.001 

mgt_competence 0.411 0.058 0.400 7.061 0.000 

Moderate_IN 0.106 0.049 0.093 2.005 0.036 

a. Dependent Variable: Agricultural Performance 

 

4.10 Summary of Chapter 

This chapter encompasses the findings and the interpretation of the empirical results 

from the study. The chapter determines the issue of non-response bias, and was 

discovered that it is not a major issue in this study. The study also conducted data 

cleaning concerning the missing data and outliers. The univariate (z-score) and 

multivariate (Mahanalobis) outlier were carried so as to ensure good data. 

Descriptive statistics were followed primarily to provide the profile of the 

respondents that cut-across the entire registered farmers in 25 local government of 

Niger state, Nigeria. The basic information of the small and micro farmers such as 

age, gender, academic qualification, position in farm, number of employees, working 

experience, Types of crops planted were discussed which gave an understanding of 

the respondent  central information. Assumptions of multiple regression analysis was 

realized and it was found that none of the normality, linearity, Multicollinearity and 
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homosdasticity assumptions was violated, and this gave an approval to go ahead in 

conducting the regression analysis. 

 

Factor analysis was conducted on the entire constructs, principal component analyses, 

(MSA/KMO) were statistically established to be suitable for further analysis. Construct 

reliability and validity were seen and all the factors have good Cronbach’s alpha for internal 

consistency of 0.7 and above.  The Pearson (r) bivariate correlation was performed and 

found that all variables are significantly correlated. Multiple regression analysis of the 

constructs was conducted. Access to finance and innovation were significantly related to 

agricultural performance, whereas information and communication technology and 

agricultural performance were found not to have a significant relationship. Hierarchical 

multiple regression results of moderation found that managerial competence did not 

moderate the relationship between ICT and AP. But, the Hierarchical multiple regression 

results of moderation found that managerial moderates the relationship between AF, IN and 

AP. The next chapter (Chapter 5) discusses the findings in detail, followed by 

implications, limitations, and suggestions for future research directions as well as 

conclusion. 
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CHAPTER FIVE 

DISCUSSION AND CONCLUSION 

5.1 Introduction 

This chapter discusses the research findings based on the research objective, research 

question, hypotheses and literature review. In addition, the chapter provides the 

theoretical and practical contributions and implications of the findings of this study. 

Then, the chapter highlights the research limitations and offers direction for future 

research. Finally, the chapter presents the conclusion of the study.  

5.2 Recapitulation of the Research Findings  

This present study was carried out to investigate the impacts of information and 

communication technology, access to finance, and innovation on agricultural 

performance. Precisely, the main objective of this study was to determine the 

moderating role of managerial competency on the relationships between information 

and communication technology, access to finance, and innovation on agricultural 

performance. In line with the main objective of this study, a total number of six 

specific objectives were outlined and six hypotheses that were formulated were also 

tested. Specifically, the first objective of the current study was to investigate the 

relationship that exists between information and communication technology and 

agricultural performance.  

 

The quantitative method of data collection was deployed in this study, which 

involved the use of a structured questionnaire adopted and adapted from past studies. 
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The study equally employed self-administered questionnaire with the aid of research 

assistants. The SPSS version 25 was employed to analyze the data collected, which 

started by checking the missing values and outliers. The missing values were 

detected and randomly replaced using mean substitution.  The mean substitution has 

been argued by researchers to be the simplest way to replace missing values, 

specifically if the sum of the percentage of missing data is 5% or less (Little & 

Rubin, 1986, 2019). Thus, in this research, missing values were randomly replaced 

by employing mean substitution (Tabachnick & Fidell, 2007). Principal component 

analysis was conducted to allow the evaluation of the factor validity of the 

instruments. In addition, reliability test was conducted for the purpose of examining 

the internal consistency of the measures through Cronbach’s alpha. The hypotheses 

of direct relationship were tested using multiple linear regression, similarly, the 

hypotheses about the indirect relationship (moderation) were tested employing the 

hierarchical regression analysis. The result of factor analysis of agricultural 

performance as the dependent variable shows that the construct is measured with one 

component. Information and communication technology, access to finance, 

innovation, managerial competence and the agricultural performance were all 

measured as one-dimensional, and their respective reliability coefficient stood above 

0.6 which is the minimum benchmark. 

 

Regarding the hypothesis testing for direct relationship employing multiple 

regression analysis, the result revealed that one of the hypotheses developed was 

rejected, while others were accepted. H1 was rejected due to the fact that the result 

showed that Information and communication technology is not significantly related 
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to agricultural performance.  The H2 and H3 were accepted, this is based on the 

result which indicated that both access to finance and innovation were significantly 

and positively related to agricultural performance. H4, H5, and H6 were hypotheses 

developed on the moderating effects of the managerial competence on the 

relationships between Information and communication technology, access to finance, 

innovation and agricultural performance. The result of hierarchical multiple 

regressions indicated that the managerial competence was not a moderator to 

information and communication technology and agricultural performance. Whereas, 

the result indicated that managerial competence moderated the relationships between 

access to finance, innovation and agricultural performance. Hence, H5 and H6 was 

accepted. 

 

5.3 Discussion of the Research Results  

The discussion of the study is fundamentally based on the research questions stated 

in chapter one of this study. The research questions were answered by research 

objectives. The research questions are as follows: 

 

1. What is the significant relationship between information communication 

technology and agricultural performance? 

2. What is the significant relationship between access to finance and agricultural 

performance? 

3. What is the significant relationship between innovation and agricultural 

performance? 
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4. How does managerial competence moderate the relationship between 

information communication technology and agricultural performance? 

5. How does managerial competence moderate the relationship between access 

to finance and agricultural performance? 

6. How does managerial competence moderate the relationship between 

innovation and agricultural performance? 

5.3.1 Information and Communication Technology and Agricultural 

Performance 

As mentioned above, the first objective of the present study was to determine the 

impact of information and communication technology on agricultural performance. 

That is, to assess whether information and communication technology is a good 

predictor of agricultural performance in Nigeria. This also represents the first 

research hypothesis, there is a significant relationship between information and 

communication technology and agricultural performance. Multiple linear 

regressions were conducted to test the hypothesis. The result indicated that among 

the predicting variables information and communication technology was found not to 

predicts agricultural performance with the following values ICT ( PU=  (β = 0.86, t = 

1.461, p> 0.145), PEU = (β = -0.47, t = -0.854, p> 0.394). This result shows that ICT 

is not a predicator of agricultural performance in Nigeria. Hence, this result did not 

support H1 

 

This indicates that information and communication technology did not have a 

positive impact on agricultural performance (Fafchamps & Minten 2012).  Awan, 
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Ahmed and Hashim (2019) concurred that farmers face a lot of problems in the 

process of accessing information which include lack of finance, unavailability of 

local centers were farmers seek information and at times even language barriers 

could also contribute to the negative effect of ICT on agricultural performance. 

 

 A probable explanation for the negative relationship that exits between ICT and AP 

is that farmers are yet to take advantage of ICT in running their   agricultural 

businesses. Davis (1989) examined numerous factors that influence technology 

acceptance and came up with two noteworthy factors “perceived usefulness” and 

“perceived ease of use” as a theoretical base for stipulating the fundamental 

connection between attitudes and behavioral intensions towards technology. The 

technology acceptance model (TAM) depends on theory of Reasoned Action, which 

suggests that behavior is rationally managed in the following order: belief-attitude-

intention behavior. The associations between perceived usefulness, perceived ease of 

use, attitude and intentions have been supported in the information technology 

literature (such as Shen and Chiou, 2010). In an organizational context, perceived 

usefulness is well-defined as the likely user’s personal view that using a specific 

technology will increase job performance, while perceived ease of use refers to the 

degree to which the potential user of a technology expects that the technology would 

be free from over excessive effort during the application of the technology. Previous 

studies such as Mustonen-Ollila and Lyytinen (2003) posits that user resistance to a 

particular technology was a major driver for its non-adoption. 
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The negative influence of information and communication technology on 

agricultural performance in this study was consistent with many of the past empirical 

studies, such as Chhachhar et al.(2016), Fafchamps & Minten (2012), Kandilov et al. 

(2017), Nakasone, Torero and Minten (2014), Minten, Stifel and Tamru (2012). 

Collectively, these studies found a negative impact of information and 

communication technology agricultural performances of the small and micro 

farmers.  

 

In their study Minten, Stifel and Tamru (2012)  posits that there is no significant 

positive relationship between ICT smart devices  and agricultural performance, after 

assessing smart devices use by brokers and traders on wholesale markets. The 

majority of the brokers and traders who had fixed phones before the invention of 

smart devices, indicated that phones did not fill in complete communication gap as 

seen in other studies. Fafchamps and Minten, (2012) also proves SMS-based (ICT) 

do not have a significant positive effect on prices received by farmers.  

 

Also in congruent to this findings, Chhachhar et al. (2016)  conducted a study in 

Pakistan, the findings of shows that smart devices usage in obtaining agriculture 

information is insignificant, as most of the farmers did not use their smart devices for 

seeking marketing  information, weather forecasts or agriculture information. 

Although, most of the farmers have access to smart devices but do not know how to 

use it for agricultural updates. Hence, most of the farmers depend on the owner of 

the lands to get information about weather, marketing information use of pesticides 

in crops. However, Chhachhar et al (2016) also find out that farmers limited smart 
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devices usage in obtaining information about agricultural information is due to their 

low education.  

 

More so, Kandilov et al. (2017) explored the influence of ICT broadband internet on 

US agriculture. They found that the ICT broadband do not have a significant effect 

on farm sales and expenditures in both metropolitan counties and rural non-adjacent 

counties. The study further stated that the calculated effects the ICT loan program on 

the farms total sales and expenditure are negative and significantly different than 

zero. This suggests that ICT loan to the farmers did not have a significant effect on 

farm sales and expenditure. 

 

Moreover, Awan et al. (2019) determines the role of information and communication 

technology in Agriculture to uplift the small scale farmers in rural Pakistan. The 

study uses cross-sectional descriptive research design to uncover the various 

problems encountered by farmers in the transfer of agricultural information. The 

findings of the study revealed the farmers low education, lack of technology 

awareness and inadequate resources contributed to the lack of positive impact of ICT 

on agriculture. As a result of this led to the declining agricultural productivity been 

witnessed in Pakistan.  

 

Another probable explanation for the negative impact of the ICT on AP could be 

based on the assumption or personal experience an individual or organization has 

utilizing a particular technology to boost job performance since personal experience 

determines the actual usage of a particular technology (Venkatesh & Davis, 2000). 
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Based on theory and empirical evidence, it could be summed up that information and 

communication technology negative impact on agricultural performance was as a 

result of the farmers’ lack of awareness, lack of financial support, the rejection of a 

particular technology. 

5.3.2 Access to Finance and Agricultural Performance 

The second research question of this study is whether access to finance has a 

significant relationship with agricultural performance. The purpose of the question is 

to examine whether access to finance can be a good predictor toward agricultural 

performance. This is the basis of the second research hypothesis, which says there is 

a positive relationship between access to finance and agricultural performance. The 

result indicated that the three predicting variables were able to explain (R2= 0.0474). 

The multiple regression results shows that access to finance was found to predict 

agricultural performance with the following values (β = 0.91, t = 2.621, p> 0.005). 

This implies that access to finance is one of the key drivers of agricultural 

performance (Khatun et al. 2017). Hence, the finding supports H2. 

 

 This shows that access to finance was a good predicator of agricultural performance 

in Nigeria. This finding also indicates that the owner/managers of the small and 

micro farmers in Nigeria should strive to acquire more financial support as it is 

among the independent variable that best predicts agricultural performance. The non-

accessibility of financial resources by the small and micro framers will have a 

negative impact on agricultural performance in Nigeria. The finding of this study 

corroborates with the study of Chandio et al. (2017). Their study examined the 
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relationship between institutional credit and agricultural output, and the result of the 

study revealed that there is positive relationship between institutional credit and 

agricultural output. The result of the study further indicated that institutional credit 

plays a vital role in the development of agriculture and eventually the growth of the 

economy. The authors further state that there is a positive correlation between access 

to finance and increase of agricultural harvest. The study employed secondary data 

in its data analysis. Similarly,  Ahmad et al. (2015)  conducted a study in Jhang 

district in Pakistan, they investigated the impact of agricultural credit on wheat 

performance using primary data collected in 2013 from eight villages in Jhang 

district Pakistan. The total number of sample size of the small and micro farmers 

were 160. The Cobb Douglas Production Function (CDPF) was used to analyze the 

data. The findings of the study prove that access to credit by small and micro farmers 

has positive effects on wheat performance.  

 

In addition, Abdullah (2016) in determining agricultural credit and technical 

efficiency in Ghana employed a unique dataset drawn from a dataset of Sub-Saharan 

Africa’s intensification of food crops agriculture (Afrint II) in 2008 period. The 

author employed a two-stage estimation procedure to examine the influence of 

agricultural credit on Ghanaian maize farmers. The findings of the study indicated 

that there is a significant difference between the farmers who have access to credit 

and those who do not, because the availability of credit increases technical efficiency 

by 3.8 percent.  
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In Nigeria, Adeola and Ikpesu (2016) used Vector Autoregressive approach (VAR) 

in their study to analyze the influence of bank loaning on agricultural output in 

Nigeria from 1981-2013, the authors employed time series data obtained from 

Central Bank of Nigeria (CBN) statistical bulletin. The constructs used in the study 

are agricultural output (AGO), commercial loan to agriculture (CLA), and money 

supply (M2). The findings of the VAR indicated that there is no cointegration among 

the constructs (AGO, CLA, and M2). The outcomes also show that both CLA and 

M2 positively affect agricultural output in Nigeria.  

 

More so,  Kwasi and Seini, (2014) also show similar findings using a multi stage 

sampling technique. After analyzing the perception of the small and micro farmers 

on the impact of micro credit on livelihood. The findings of the study indicate that 

positive changes were perceived by the farmers such as increase in household assets, 

ability to obtain farm input. Micro credit also increased the income and savings of 

the small-scale poultry farmers.  

 

Khatun et al. (2017), examined the utilization of specialized agricultural credit on 

onion and garlic cultivation in some selected areas of Bangladesh. They found that 

access to finance is significantly related to agricultural performance. This is because 

farmers who have access to credit cultivated more land, thereby leading to more farm 

yields and increase in income while those without credit have low farm yields.  

 

Furthermore, Statistical Package for Social Science (SPSS) was used by Gininda, 

Antwi, and Oladele, (2014) to analyze Small and medium farmers’ perception of the 
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impact of micro agricultural finance institution of South Africa (MAFISA). The 

authors indicated that all the farmers admitted that access to MAFISA financial 

support improve their standard of living, the level of food security, education, 

technical and management skill were improved, the support from the financial 

institution also reduced unemployment rate. This revealed that access finance 

significantly influences agricultural performance. 

 

Additionally, this study empirically established that institutional credit has a 

statistically significant effect on farmers income and household expenditures (Anjani 

Kumar et al., 2017). After employing a large nationally representative sample and 

instrumental variables the authors observed that formal credit does not only increase 

net farm income but also plays a vital role in increasing per capita household 

consumption expenditure. In addition, the study concludes that those farmers with 

large farmland are favored over those with small farmland, as formal credit is 

positively related with large farmland. 

 

In the same vein, Panel data spanning over 20 years was used to determine the effect 

of micro credit on agriculture in Bangladesh. The authors  Khandker and Koolwal 

(2015) found that micro credit profited households with lower landowning, increase 

in agricultural income from activities such as livestock rearing which needs less 

land, as well as known farm modification for all households.  

 

The findings by Isoto, Sam and Kraybill (2016) also confirm with the result of this 

study, as the authors established that farmers who have access to finance were able 
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to absorb health shocks which overall increases the agricultural performance of the 

small and medium farmers. The authors further establish that access to finance 

equally serve as an insurance to the farmers because they could easily access medical 

services whenever they fall sick while farming. Also, the results of the empirical 

findings of the study conducted by Chandio, Yuansheng, Sahito and Larik, (2016) in 

Pakistan, revealed that an increase in credit by 1% will lead to a growth in 

agricultural output by 0.86%. The findings of the study indicated that formal credit 

had a significant positive impact on agricultural output. 

 

Chandio et al. (2016) also reported a similar findings that commercial bank loans and 

agricultural credit play a significant role in boosting agricultural performance in 

Pakistan on maize farmers. They also prove that agricultural credit, agricultural 

labor, maize cropped area have significantly improve maize production in the 

country. In essence, the result of the study supports the findings of this study. 

 

Access to finance was reported to have a significant positive influence on 

agricultural performance in this study. This signifies that small and medium farmer 

that have access to finance is able to achieve sustainable agricultural performance. 

The results also provided empirical support to the resource-based theory that 

articulated a firm who have access to adequate resources both financial and non-

financial, are at advantage to achieving sustained competitive advantage and superior 

performance compared to its competitors (Barney, 1991, 2000; Barney & Clark, 

2007; Wernerfelt, 1984). 
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Despite different context in terms of cultural backgrounds, organizational settings, as 

well as demographic factors, the above empirical studies reported similar findings to 

the present study in which access to finance had impacted agricultural performance 

of the small and micro farmers. If farmers have access to finance, which could be in 

form of farm credit such as new improved seeds, fertilizers, more land to farm they 

are more likely to achieve sustainable competitive advantage by being able to 

achieve higher farm yields which would in turn lead  improved agricultural 

performance.  

 

Based on the RBV theory present study has succeeded in establishing empirical 

evidence in corroborating the empirical link between access to finance and 

agricultural performance in Nigerian. In essence, the second research objective of 

this study has been achieved. The implication of this finding to the agricultural sector 

of Nigeria is for the policy makers to strive hard in making credit facilities and loans 

easily accessible by the small and micro farmers in Nigeria. That is, making sure all 

the constraints face by the famers are eliminated and the unnecessary collateral 

demanded by banks are reviewed and amended. Hence, it will go a long way in 

making both financial and non-financial resources easily accessible by the small and 

micro farmers in Nigeria. By so doing this would boost agricultural performance and 

ensure food security in Nigeria. 

5.3.3 Innovation and Agricultural Performance 

The third research question of this study is whether innovation has a significant 

relationship with agricultural performance. The aim of the question is to examine 
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whether innovation can be a good predictor of agricultural performance in Nigeria. 

This stands for the third research hypothesis, which says that there is significant 

relationship between innovation and agricultural performance . The multiple 

regression results indicates that among the three (independent) predicting variables 

innovation is the best predicator of agricultural performance with the values (β = 

0.219, t = 3.719, p> 0.000). This suggests that innovation is gradually becoming a 

key factor in boosting agricultural performance as in both developed and developing 

nations (Ma et al., 2017).  

 

The finding supports H3. This result shows that innovation was a good predicator of 

agricultural performance in Nigeria. This indicates that the owner managers of the 

small and micro farmers should pay more attention to innovation been one of the 

best independent variable that predicts their performance. The ability of the small 

and micro farmers to take risk, involve in innovative ideas, invest more on 

innovation will guarantee their success and improve their performance. The 

possession of innovative skills such as acquiring new methods of farming, new 

improve seeds, proper consultation with employees of the farm, studying their 

immediate environment and many more, will the owner managers of the farm a 

better prospect to improve farm productivity. 

 

The finding of this study of the relationship between innovation and agricultural 

performance is in line with Dreseman et al. (2018). Their study examines the effects 

of continuous vertical soil pores innovation on root and growth of winter wheat in 

Germany. The result of the study revealed that the impact of continuous vertical 
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pores (CVP) innovation on crop growth significantly depends on the environmental 

conditions. They further stated that CVP innovation on root and shoot growth of 

winter wheat increases with decreasing water in winter, hence the adoption of CVPs 

increases the resilience of the crops during the winter most especially in drought 

prone areas. This type of innovation significantly increases crop production. 

 

Also, in line with this study. Kering and Broderick (2018)  determines the effect of 

potassium and manganese fertilization innovation which was determined on millet 

seed yield and forage storage, seed quality in USA. It was found that the application 

of manganese (MN) fertilizer increased the yield of tifgrain 102 grain by 5900 kg.ha 

which was greater than the total yield of browntop millet that stood at 4680 kg.ha. 

The authors further revealed that although, the two millets show potential for dual 

use, the brown top prove to be of high-quality seed and residual stalks for feed.  In 

addition, Marshall and Khalilian (2018) also determined the optimum effect of 

tillage and planting methods on narrow (76-cm)   and wide row (97-cm) cotton and 

relate narrow and wide row system for conventional cotton, and cotton planted into 

the plain land where wheat has been harvested in USA. The findings of the study 

revealed that both the narrow-row and wide-row yield were significantly high than 

the interseeded and cover crop planting systems in the year two of their study.  

 

Also in support of this study, Gumble, Berghage, and Stearns (2015a) investigates 

living wall innovation on yields. They found that rotating living wall innovation has 

a significant impact on yields of plant which were planted using the new innovative 

method. The findings also is indicated that the new innovation method was 
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financially viable as it reduces cost of producing the crops and generates more 

revenue for the farmer who adopts such system of planting in the USA.  

 

Additionally in Brazil,  Soares et al. (2014) examines the performance of cultivars 

innovation of upland rice in the southern region of the Rodonia (Vilhena and 

Cerejeiras), Brazil.  They found that high yield of grains were cultivated per panicle 

(1000 grain weight, yield per kg.ha), and higher grains were observed in the 

municipality of Cerejeiras than what was obtained in the Vilhena). The high yield 

experienced in the Cerejeiras was due to the innovative method of plant crop which 

was adopted by farmers in that region. 

 

Furthermore, in support of this study, Levers et al. (2016) proved in their study that, 

after analyzing the agricultural intensity changes in Europe focusing on the 

application of fertilizer and yielding for six major crops-types between 1990 to 2007. 

The agricultural output increased in Western Europe while the Eastern Europe 

witnessed lower yields. The authors further stated that the increase in agricultural 

output was because of an increase in fertilizer application, high soil quality, and high 

labor productivity and less growing degree days. The Europe toady witness an 

increase in agricultural output because of the adoption of innovation by the farmers. 

 

 In South Africa,  Senyolo et al. (2017), employed  exploratory and qualitative 

research approach to assess how the characteristics of innovation impact their 

adoption by small and micro farmers, show that conservative agriculture, seed 

varieties that are drought resistance and rain water harvesting, seeds that mature 



 

 180 

early may be the most suitable for agriculture in that country. This also supports that 

innovation is one of the most significant way to boost agricultural performance of 

the developing nations. More so, Coulibaly et al. (2017) investigates the effect of 

fertilizer trees innovation adoption on soil fertility and food security of small and 

micro farmers. Their findings show that the farmers who opted for the adoption of 

the fertilizer trees innovation technology experienced increase in soil fertility and 

food performance while those farmers who do not adopt the fertilizer trees 

innovation technology experience low harvest. 

 

The study conducted  in china, by  Man, Shi, Yu, and Zhang (2016) examines the 

root growth, soil water variation, and grain yield response of winter wheat 

supplemental irrigation innovation. Their findings prove that irrigation farming 

innovation have a significant positive effect on farm yield as there was more farm 

yields and more hectares of land cultivated compared to rain fed farming which 

recorded low yields.  

 

Also in conformity with this finding, Jaleta et al. (2016) employed  an endogenous 

switching model to examine the impact of minimum tillage package innovation and 

crop management on maize performance in north west Ethiopia. They used a 

household-level survey data collected from 290 small and micro farmers operating 

590 maize plots in 2012. Their finding show that the effect of minimum tillage 

package is 0.44/ha. The findings also show that the adoption of minimum tillage 

package innovation reduced the labor in use in maize production and therefore, there 

was an increase in maize production.  
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In the same vein, the study by Sauer  (2017b) estimated the link between innovation 

and farm performance in Netherland. The finds of his study revealed that farmers 

who pursue their own product and process development activities are more likely to 

engage in innovation activities because of the investment in innovation. His finding 

also shows that the greater innovation investment the higher the probability of the 

farmer producing at least one product. The study also revealed that the age of the 

farmer matters in farm performance.  

 

However, this study found a significant and positive relationship between innovation 

and agricultural performance. This indicates that farmers who are innovative would 

perform better than their competitors. One credible explanation for this is that 

farmers that are able are to adopt innovation stand a chance to cultivate more yields 

on their farm (Dresemann et al., 2018; Gumble et al., 2015b; Kering & Broderick, 

2018; Marshall & Khalilian, 2018; Sauer, 2017a). Consequently, the farmers that are 

able to learn new farming trends and equally invest in innovation, in most cases are 

more flexible and faster in responding to new  inventions such as the introduction of 

improved seeds, new ways of planting, new improved fertilizers (Coulibaly et al., 

2017; Senyolo et al., 2017; Soares et al., 2014), hence, this will afford the farmers 

with opportunities to maintain sustained agricultural productivity.  

 

Another likely explanation why the present study found a significant and positive 

influence of innovation on agricultural performance is that small and micro farmers 
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in Nigeria are already informed, have knowledge about the advantages of innovation. 

As it has been confirmed in by the studies reviewed above. 

 

On the other hand, the relationship between RBV and firm innovativeness is based 

on the principle that organizational resources and capabilities are the factors that 

inspire and determine a firm’s capability and capacity to innovate  (Konstantinos C 

Kostopoulos et al., 2002). In addition, the result is consistent to empirical findings by 

resource based theory, which postulates that firms usually achieve sustained 

competitive advantage from the resources at their disposal (e.g., new knowledge and 

capabilities), which have been acquired based on lessons from past experiences and 

over time ( Barney, 1986a; Smith, Vasudevan, & Tanniru, 1996). 

 

Overall, this study has succeeded in answering the third research objective. It is 

evident that innovation has a significant influence on the performance of small and 

micro farmers in Nigerian most especially those operating in Niger state in the north 

central of part of Nigeria.  

5.3.4 Managerial Competence as a Moderator between Information and 

Communication Technology and Agricultural Performance  

When the competencies that the successful managers are deliberated, the term 

“managerial competencies” is often used (Collin, 1989; Raelin & Cooledge, 1995). 

However, it is also observed that organizational and personal (managerial) 

competencies are very much interwoven since personal core competencies are 

established to be derived from the values and core competencies of the organization 
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(Reagan, 1994). Organizations that employ core competency-based systems for their 

employees are frequently described as visionary or high-performance organizations 

(Collins & Porras, 1996). Interestingly, not all agree on a single definition of 

personal competency. According to Antonacopoulou & FitzGerald (1996): Boyatzis 

(1982), citing Klemp (1980) defines a job competency as an underlying 

characteristic of a person which results in an effective and/or performance in a job. 

Whereas, Bratton (1998) states that a core (personal) competency as any knowledge, 

skill, job, trait, motive, attitude, value, or other personal characteristics essential to 

perform a job. While Spencer and Spencer (1993) define competency as an 

underlying characteristic of an individual that is causally related to criterion-

referenced effective and/or superior performance in a job or situation. Furthermore, 

competencies include a display of the characteristics, behaviors, and traits essential 

for effective job performance. In fact, the benefit of employing the term competency 

is that one does not have to be differentiated among those three, because they all 

comprise of the word competency.  

 

Extant research suggests that managerial competence  influences organizational 

performance (see for example (Hawi et al., 2015; Lara & Salas-Vallina, 2017; 

Niphadkar & Kuhil, 2017; Umar et al., 2017; Veliu & Manxhari, 2017; Zaim et al., 

2013)). In addition, research suggests that managerial competence plays an important 

role in the effectiveness the organization. This study proposes managerial 

competence as a moderator between information and communication technology and 

agricultural performance. 
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However, this take us to the fourth research question which is whether managerial 

competence moderates the relationship between information and communication 

technology and agricultural performance . The aim of the research question is to 

investigate whether managerial competency can be a moderator on the relationship 

between information and communication technology and agricultural performance. 

This stands for the fourth research hypothesis which says that managerial 

competence moderate the relationship between information and communication 

technology and agricultural performance. The hierarchical multiple linear 

regressions were conducted to test this hypothesis. The result of the moderation test 

of MC on the relationship between ICT and AP have the value PU (β = 0.63, t = 

1.229, p> 0.220), PEU (β = 0.24, t = 0.461, p> 0.645). This indicates that the finding 

did not support H4. In other words, managerial competence was not found to be a 

significant moderator between information and communication technology and 

agricultural performance. 

 

Possibly, the insignificant result could be ascribed to the study context. Precisely, 

one of the conceivable explanation for the unexpected findings could be that, in 

Nigeria, due to financial constraints as results of current economic recession, lack of 

awareness of the advantages of ICT, inadequate government support, small and 

micro firms do not properly employ ICT  (Awa et al., 2011) toward sustained 

improvement of their business performance. This plausible explanation for the 

unexpected non-significant results is consistent with (Hashim, 2007)  whose 

argument is that demographic profile of the respondents are also responsible for the 

inconsistent result. It could be seen from table 4.6, that the population females are 
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almost the size of males, and most female farmers/managers prefer using their smart 

devices for applications such as shopping, taking photo shots and social media 

compared to male managers who use theirs for productive purposes. It can also be 

seen in table 4.6 that a significant number of the respondents which have a 

percentage of 25.6 (%) have no formal education. This can equally contribute to the 

non-significant relationship between information and communication technology and 

agricultural performance.  

 

Another credible explanation for the insignificant result could also be ascribed to the 

user’s perception which is based on the TAM theory by (Venkatesh & Davis, 2000). 

They averred that the usage of a particular technology epends on the user’s 

perception and personal experience the user must have had using the technology. 

Nonetheless, based on this theory it could be deduced that the owner/mangers of the 

small and micro farms perceived that ICT would not increase their performance.  

5.3.5 Managerial Competence as a Moderator between Access to Finance and 

Agricultural Performance 

The fifth research question is whether managerial competency moderates the 

relationship between access to finance and agricultural performance. The aim of the 

question is to investigate whether managerial competency can be a moderator on the 

relationship between access to finance and agricultural performance. This stands for 

the fifth research hypothesis, which says that managerial competency moderate the 

relationship between access to finance and agricultural performance. The 
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hierarchical multiple regression result show that access to finance have the following 

values ((β = 1.518, t = 3.944, p> 0.000). Therefore H5 is accepted. 

 

The findings of this study illustrated that when managerial competence and access to 

finance interact, there is a statistically significant increase in the explanation of 

variance in the regression model and statistically significant term, which has been 

demonstrated in this study. Managerial competence had a moderating effect on the 

relationship between access to finance and agricultural performance As noted earlier, 

extant research has demonstrated that managerial competency  is related to firm  

performance (Hawi et al., 2015; Umar et al., 2017; Zaim et al., 2013). However, 

there is comparatively inadequate number of researches examining the moderating 

role of managerial competence on access to finance and agricultural performance. As 

such this study examines whether managerial competency can be a moderator on the 

relationship between access to finance and agricultural performance.  

 

Expectedly, the results of the present study supports this postulation. In other words, 

managerial competency was found to be a significant moderator between access to 

finance and agricultural performance. Many researchers have debated and tried to 

establish the impact of access to finance on agricultural performance (Chisasa, 

2014). In line with this study is the finding by Faridi, Chaudhry, & Tahir (2015) who 

explored the effect of formal credit on the agricultural performance in Pakistan. The 

connection between the distribution of formal credit and agricultural performance 

was assessed, using the Johansen co-integration technique during the period between 

1975and 2012. The result of the study indicated that the formal credit, although 
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insignificant (t-value=1.16) had a positive impact on agricultural performance at 

(about 5%). 

 

Hawi et al. (2015), emphasized that the world is experiencing rapid changes in terms 

of development both at economic, technological,  industrial and human levels, hence 

this changes have affected the world drasticlly as well as organizational 

performance. This make it necessary for the owner/mangers of organizations to 

possess the needed managerial skills to gain competitive edge over other competitors 

or organizations. Hence, this make it mandatory for the owner/manger of the small 

and micro farmers to have the mangerial skills on how to acquire financial resources 

to manage their farms effectively. 

 

With the result of this finding as shown above, it is revealed that access to finance 

has both a direct and indirect impact to the development of agricultural sector. The 

indirect impact is through managerial competence. This finding suggests that the 

owner/managers of the small and micro farms who possess good managerial 

competence are likely to facilitate the attainment of higher farm productivity 

compared to those who do not. 

 

In congruent to this study is, Ahmad, Jan, Ullah, and Pervez (2015) who conducted a 

study in Jhang district in Pakistan, they investigated the impact of agricultural credit 

on wheat performance using primary data obtained in 2013 from eight communities 

in Jhang district Pakistan. The total number of the sample size of the small and micro 

farmers was 160. Cobb. Douglas Production Function (CDPF) was employed to 
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investigate the data. The finding of the study prove that access to finance by farmers 

has positive effects on wheat performance. However, the finding of the study by 

Chandio et al. (2017) also show that there is a positive relationship between 

institutional credit and agricultural output. They further stressed that institutional 

credit plays a vital role in the development of agriculture and eventually the growth 

of the economy. They stated that there is a positive correlation between credit and an 

increase in agricultural harvest.  

 

Moreover, Khatun, Hossain, Begum, and Anowar, (2017), examined the utilization 

of specialized agricultural credit on onion and garlic cultivation in some selected 

areas of Bangladesh. They found that farmers who have access to credit cultivated 

more land, thereby leading to more farm yields and an increase in income while 

those without credit have low farm yields. This shows that access to credit has a 

significant impact on agricultural production. 

 

The previous study by Ghana et al. (2017) indicated that group membership, age, 

farm non-mechanized equipment, and literacy were the variable influencing access 

to credit. Thus, household durable assets, household size, group membership, and 

locality were among credit constraint conditions. However, the study shows that 

farmer's performance was determined by group membership, marital status, 

household durable assets, farm mechanized equipment, commercialization, farm 

size, household size, and locality. This further explains the presence of managerial 

competence skills based on RBV.  Additionally, the study has shown that the 

owner/mangers of the small and micro farms that are able to acquire more land, 
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mechanized their farms and have durable assets among others are able to influence 

positively farm productivity. 

 

Taken it together, the result has shown that the level of achievement on agricultural 

performance if farmers have access to finance may be dependent to the extent of 

managerial competence of the owner/mangers of the small and micro farms. The 

owner/managers of the small and micro farms who have good managerial (skills) 

competence may achieve higher farm productivity when the managerial skills are put 

into use. To assess managerial competence we need to look beyond a particular skill. 

Hence Irene (2017), Opined that competencies are individual characteristics that lead 

to the achievement of organizational goals and objectives. Managerial competence 

could also be regarded as the organizational resources that could be deployed to 

achieve organizational performance  (R. E. Boyatzis, 1982; Irene, 2017). Lastly, this 

study has demonstrated how managerial competence and access to finance positively 

influence agricultural performance. 

5.3.6 Managerial Competence as a Moderator between Innovation and 

Agricultural Performance 

The sixth research question is whether managerial competence moderates the 

relationship between innovation and agricultural performance. The aim of the 

question is to investigate whether managerial competence can be a moderator on the 

relationship between innovation and agricultural performance. This stands for the six 

hypothesis which says that managerial competence moderates the relationship 

between innovation and agricultural performance.  
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Expectedly, the present study find support for this hypothesis (H5), which predicts 

that managerial competence moderates the relationship between innovation and 

agricultural performance.  The hierarchical multiple regression results show that 

innovation has the following result (β = 0.093, t = 2.005, p>0.036). 

 

A substantial amount of research has documented that innovation is related to 

agricultural performance Alston & Pardey (2016), Carr, Kendal and Flynn (2016) 

Coulibaly et al. (2017), Emerick et al. (2016), Foran et al. (2014) Galvão et al. 

(2017) Läpple, Renwick and Thorne (2015), Läpple and Thorne (2017), Mahoussi et 

al. (2017) Padel, Vaarst and Zaralis (2015). The present study examined the 

moderating role of managerial competency on the relationship between innovation 

and agricultural performance. This study provides insight into the moderating 

relationship between innovation and agricultural performance.   

 

More specifically, the results of the present study demonstrated that managerial 

competency moderated the relationship between innovation and agricultural 

performance. Further, the result suggest that the extent to which innovation is 

associated to agricultural performance is reliant on the level of managerial 

competence. Specifically, the positive connection between innovation and 

agricultural performance is stronger when the farmers operate in a highly 

competitive environment. Thus, considerably the owner/mangers of the small and 

micro of farms should invest more in innovation, as farmers who invest more in 

innovation harvest more yields compared to farmers who do not. In a competitive 
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environment, they have more opportunities in any business environment than in less 

innovative farmers. This is why owner/mangers of the small and micro farm must be 

curious to innovate, because it is very important, if not more important, in 

developing nations, most especially Africa where there is a need to increase food 

production to meet the growing population’s food nutritious needs.  

 

The results are in line with the theory of resource base view, which postulates that 

the firms using their inimitable resources stand a chance of gaining competitive edge 

over their competitors. The study has demonstrated that the level of achievement in 

agricultural performance is reliant on the managerial competence of the 

owner/managers of the small and micro farms.  Hence, the effect of innovation on 

agricultural performance to some extent depends largely on managerial competence. 

Accordingly, the present study expands the domain of resource base theory by 

providing an insight into the effect managerial competence on innovation and 

agricultural performance under different levels of competence (i.e., high and low 

level managerial competence).  

 

Having discussed the results in the light of theory and extant empirical studies, it is 

important to also relate the findings of this study with four types of moderation that 

have been proposed by Sharma, Durand, and Gur-Arie (1981).  

 

According to Sharma et al. (1981), a typology of moderator variables can be 

developed by using two underlying dimensions: (1) Based on the relationship with 

the dependent variable, that is, whether the moderator variables are or are not related 
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to the dependent variable, and (2) based on whether the moderator variable interacts 

with the predictor variable.  

 

Furthermore, based on the aforementioned dimensions, Sharma et al. (1981) 

proposed four types of moderations, namely: (1) intervening, exogenous, antecedent, 

suppressor, (2) homologizer, (3) quasi moderation, and (4) pure moderation. 

Specifically, an intervening, exogenous, antecedent, suppressor refers to the type of 

moderation in which the specification variable is related to the dependent and/or 

predictor variable but does not interact with the predictor. Homologizer is defined as 

a moderation in which the specification variable is neither related to the 

dependent/predictor variable nor interacts with the predictor. In quasi moderation, 

the specification variable is related to the dependent and/or predictor variable, as 

well as interact with the predictor. On the other hand, in pure moderation, the 

specification variable is related to the dependent and/or predictor variable and it also 

interact with the predictor.  

 

The results regarding the moderating role of managerial competence on the 

relationship between innovation and agricultural performance is a reflection of quasi-

moderation. Indeed, it is quasi-moderation, because prior empirical studies have 

shown that managerial competency increases firm performance (Lahiri, 2013; Li, 

Lundholm, et al., 2011; Lusch & Laczniak, 1987; Ramaswamy, 2001; Wilden et al., 

2013). 



 

 193 

5.4 Contributions of the Study 

The result from this study demonstrates several implications of this study to small 

and micro farmers and policy makers. It also expands previous study findings by 

demonstrating how managerial competence strengthen the impact of innovation on 

agricultural performance. The results of this study have several contributions to the 

existing body of knowledge theoretically, practically, and methodologically. The 

implications are highlighted below into managerial and theoretical contributions.  

5.4.1 Theoretical Contributions 

The present study was conducted based upon two theoretical perspectives to test the 

hypothesized multiple regression and hierarchical model, including the technology 

acceptance model (Davis, 1989; Venkatesh, 2000; Venkatesh & Davis, 2000) and 

resource-based view theory  (Barney, 1986; Barney & Arikan, 2001; Barney, 

Wright, & Ketchen, 2001; Bridoux, 2004; Penrose, 1959). 

 

Based on the past empirical evidences the conceptual framework of this study was 

developed as well as theoretical gaps were detected in the literature. This was 

explained and supported using two theoretical viewpoints: resource based theory 

(Barney, 1986; Barney & Arikan, 2001; Barney, Wright, & Ketchen, 2001; Bridoux, 

2004; Penrose, 1959), technology acceptance model (Davis, 1989; Venkatesh, 2000; 

Venkatesh & Davis, 2000). This study has offered a theoretical implication by 

providing more empirical evidence in the domain of resource based view theory. The 

RBV established that internal resources influence organizational performance. In the 

context of this study, managerial competence, access to finance and innovation were 
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regarded as resources. The study has extended the theory of resource-based view by 

investigating the role of access to finance, innovation and agricultural performance. 

This study also found that access to finance and innovation are significantly related 

to agricultural performance. While, innovation and agricultural performance are 

equally significantly related. 

 

Previous studies have made no specific effort to investigate the role of managerial 

competence on information and communication technology, access to finance, 

innovation and agricultural performance, specifically in agricultural sector. Thus, 

this study has tried to institute a link to examine the moderating role of managerial 

competence. Although, this study is new in terms of assessing the role of managerial 

competence on the activities small and micro farmers in the agricultural sector in 

Nigeria, it is still guided by the RBV (Barney, 2001) and other related researches.    

 

In addition, the present study has also provided empirical evidence on the significant 

role of managerial competence as a moderator on the relationship between access to 

finance, innovation and agricultural performance. While most previous studies 

(Ahmad et al. (2015), Chandio et al., 2017; Kendal & Flynn 2016; Coulibaly et al., 

2017; Emerick et al., 2016) have largely concentrated on investigating the direct 

connection between  access to finance, innovation and agricultural performance. This 

study integrated managerial competence as a moderator on these relationships 

because managerial competence as an organizational resources influences firm 

performance (Hawi et al., 2015; Umar et al., 2017; Zaim et al., 2013). 
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This study, is the first empirical research to the best of the author’s knowledge to 

study the moderating role of managerial competence on information and 

communication technology, access to finance, innovation and agricultural 

performance in Nigeria. Thus, this study adds to the existing knowledge of 

information and communication technology, access to finance, innovation and 

agricultural performance and the moderating role of managerial competence on these 

relationships. The results from the study suggest support for the interaction between 

managerial competence, access to finance, innovation and agricultural performance. 

More so, the combination of managerial competence, access to finance, innovation 

and examining their direct relationship is another important contribution.  

5.4.2 Practical Contributions 

From a practical point of view, the findings of this research presented important 

intuitions on how information and communication technology, access to finance, 

innovation performance and managerial competency could enhance the overall 

performance of the agricultural performance of small and micro framers in Nigeria 

particularly Niger state. Subsequently, the results of this study would serve as a 

blueprint for the policymakers and practitioners in formulating important policies 

that could aid and help in expanding the overall performance of the agricultural 

sector. The findings indicated that owner/managers of small and micro farmers 

require to be innovative so as to enable them to utilize the resources at their disposal 

efficiently and effectively, in order to boost the performance of the agricultural 

sector. 

 



 

 196 

Additionally, the findings of this study revealed that information and communication 

technology was not significant predictor of agricultural performance. The practical 

implications for this in Nigeria is that small and micro farmers in Nigeria particularly 

Niger state are yet to make full use of ICT to enhance their farming activities. This 

might be due to its perceived usefulness and ease of use, this might  be due to, lack 

of government support and demographic profile of the respondents (Hashim, 2015). 

The findings also indicate that there is need by relevant bodies to enlighten the small 

and micro farmers of the advantages of the use of ICT to enhance agricultural 

performance.  

 

On the other hand, the present study reported that access to finance had a significant 

and positive relationship with agricultural performance, which is consistent with 

other studies. This finding has practical implications for small and micro farmers in 

Nigeria because it suggests that in order to achieve sustained performance; small and 

micro farmers need have adequate access to finance  to enable them buy the 

necessary farm inputs such as fertilizers, new improved seeds and pesticides better 

anticipate and understand the customer needs and the competitive situation 

(Abdullah, 2016). Hence, one best ways of developing the agricultural sector is by 

providing adequate financial support to the small and micro farmers 

 

In addition, the findings prove the significant positive relationship between 

innovation and agricultural performance of small and micro farmers in Nigeria. This 

result suggests the need for the agricultural farmers to be innovative, most especially 

the small and micro farmers so as to improve food security in the country. The 
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findings are consistent with other studies which suggest that the more innovative the 

farmers are the more crop yield they harvest in their farms. As such, there is need to 

encourage the farmers to be innovative and invest more on innovation so as to 

improve the agricultural sector, because the future of agriculture depends on 

innovation. 

 

Finally, the findings equally indicate that managerial competence moderated the 

relationships between access to finance, innovation and agricultural performance. 

Thus, given the environment and conditions in which farmers operate is dynamic and 

swiftly changing, it is essential for managers of the small and micro farmers to 

equally have access to financial resources and continuously change their strategies 

and operations to replicate these increasing changes in farming businesses. Thus, the 

owner/managers should focus on the important variables, particularly access to 

finance, and innovation since these variables are significantly associated to 

agricultural performance.  

 

5.5 Limitations and Future Research Directions 

The present study is also without some its limitations, despite its contributions, the 

study has a number of limitations. The following section discusses the limitations of 

the study. First, agricultural performance data used in the present study was only 

perceptual or subjective. Although researchers (e.g., Jones & Linderman, 2014; 

Ketokivi & Schroeder, 2004)) indicated that subjective measure of firm performance 

is valid and reliable proxies for objective measures, likewise, the objective measures 
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of firm performance has been found to be relatively free from measurement error 

(Devaraj et al., 2001; Meier & O’Toole, 2012). Therefore, future research could 

include objective measures of agricultural performance so as to replicate the findings 

of the current study.   

 

Secondly, the present study presents a quite narrow generalizability because it 

focused mainly on small and micro farmers in Nigerian agricultural sector, 

particularly those located in Niger state in Northcentral geo-political zone. Hence, 

later similar studies are needed to include other sector of the economy or geo-

political zones so as to generalize the findings. Also, future research could study and 

compare agricultural sector with other sector including manufacturing sector, mining 

and real estate industry.  

 

Thirdly, the present study used a cross-sectional design. One main weaknesses of 

cross-sectional design is that it does not allow causal assumptions to be made from 

the population. Hence, given the shortcoming of cross-sectional design, future 

research is strongly needed using longitudinal research design in order to measure 

and re-examine the relationship between information and communication 

technology, access to finance, innovation, managerial competence and agricultural 

performance by gathering data at different point of time to confirm the findings of 

the present study.  

 

Fourthly, it could be recalled that all items for each construct in this study were rated 

by specific key informants (owner/manager). Research shows that the employment 
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of single key informants can create valid and consistent results when the key 

informants are very conversant about the affairs of their firm. Nonetheless, the use of 

single key informants is predisposed to judgmental biases when the key informants 

are not very conversant in the affairs of their firms (Rindfleisch et al., 2008). Despite 

it is not always possible, using many informants would have obviously improved the 

results. Thus, future research is required to replicate the findings of the current study 

by employing multiple informants.  

 

Despite the short comings, the present study put in a good effort to investigate the 

relationship between information and communication technology, access to finance, 

innovation and agricultural performance, with the moderating role of managerial 

competence. This study is the first of its kind, and the findings indicate some 

significant positive relationship between the constructs under study. Considering the 

fact farmers need more support from both the government and extension workers. 

The findings of this study would enable the farmers face the current challenges of 

farming, whereby they experience low yields due to low fertile lands (Laurent et al., 

2006),  and Nigeria is not an exception. It is likely that extension services might 

moderate the relationships between information and communication technology, 

access to finance, innovation, and agricultural performance. Therefore, more 

research is needed to confirm whether extension services maters in the relationships 

between information and communication technology, access to finance, innovation, 

and agricultural performance.  
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5.6 Conclusions 

The primary objective of the present study was to examine the fundamental factors 

affecting the performance of small and micro farmers in the context of Nigeria. 

Investigating the factors that influence agricultural performance was mostly crucial 

due to the contributions of small and micro farmers to the economic development of 

Nigeria. Specifically, the direct impacts of information and communication 

technology, access to finance, innovation, and agricultural performance were tested 

in this study. The moderating role of managerial competence on the relationships 

between of information and communication technology, access to finance, 

innovation, and agricultural performance was also tested in the present study.  

 

Generally, the cross-sectional assessments provide empirical support for the 

hypothesized relationships. This study proved that managerial competence is an 

important frontier condition of the relationship between access to finance, innovation 

and agricultural performance. The results equally supported theory and research in 

determining the main effects of information and communication technology, access 

to finance, and innovation on agricultural performance. Furthermore, the present 

study has provided some empirical support for the moderating role of managerial 

competence on the relationship between access to finance, innovation and 

agricultural performance.  

 

 In conclusion, the present study contributes new knowledge in relation to the impact 

of information and communication technology, access to finance, innovation, and 

agricultural performance in the Nigerian setting. A point  worthy of note is that the 
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present study has also provided additional empirical evidence in the domain of 

resource-based theory (Barney, 1991, 2000), as well as technology acceptance model 

by moving beyond the direct effect of information and communication technology, 

access to finance, innovation, and agricultural performance by incorporating 

managerial  competence as a moderator on these relationships.  

 

The findings of this study will assist both the practitioners and managers to take 

action towards boosting farmers’ sustainable agricultural productivity by applying 

value-creating approaches, including focusing on improving agricultural 

productivity, farmers’ quality of work life, developing and application of new 

innovative ideas, including creating a supportive environment where farmers can 

access financial resources. It is also paramount to invest more in innovation, because 

the more innovative the farmers are the more, they stand to gain more yields also 

have competitive edge over others. They need to take risk by adopting strategies that 

would enhance maximum yields on their farms’ because higher risk has long been 

linked with greater prospect of higher return on investment. Considering a highly 

competitive market in which the farmers adopts a viable program to keep the prices 

of theirs produce incredibly low is also an essential tactical opportunity to achieve 

and/or maintain a sustainable competitive advantage. In an attempt to ensure food 

security, without adequate access to financial resources, and innovative ideas it 

cannot be achieved. Therefore, there is need adequate supply of finances to farmers 

so as to enable them invest more on innovation in order to ensure food safety. 
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Moreover, the study provides a mechanism through which the agricultural sector of 

the country can be improved. The findings of this study would also assist is boosting 

food security in the country as the population of Nigerian is fast growing with over 

190 million people. Before the economic recession being faced by Nigerians, the 

country mainly focused on oil production ignoring agriculture. But now looking 

towards diversifying the economy. The only and fast way out of the economic 

recession is to explore the agricultural sector as emphasized by Agwu & Kadiri 

(2014).  
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Appendix A 

Academic Research Questionnaire  

 

Proposed Title: The moderating effect of managerial competency on information and 

communication technology, access to finance, innovation and agricultural performance.  

 

Dear Respondent, 

 
I am a postgraduate student (PhD. Management) of the above-mentioned university 

conducting a research on the above-mentioned topic. I will be highly grateful if you would 

kindly complete the attached questionnaire and return it back. 

 

The objective of the study is to examine the moderating effect of managerial competencies 

on the logistical capabilities of information and communication technology, accessibility to 
finance, innovation and agricultural performance. 

I therefore, solicit for your cooperation and understanding. The success of my research 

depends upon the accuracy of your responses. The responses provided will be strictly 

confidential and solely use for academic purpose. 

Thank you very much.  
 

Yours faithfully 

 

Abubakar Mayaki 

 
Othman Yeop Abdullah Graduate School of Business, 

School of Business Management,  

College of Business, 

Universiti Utara Malaysia. 

Contact No.08069312915, +601136597144 

ndarubu2011@gmail.com 
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Instruction: Please tick in the most appropriate option from the list of questions that 

followed below: 

 

SECTION ONE: Demographic Information and Profile of the Respondents  

1. Age 

Below 20 21 – 25 26 – 30 31 – 35 36 – 40 41 – 45 46 – 50 51 – 55 56 and 

above 

         

 

2. Gender  

Male Female  

  

 

3. Educational qualification: 

No Formal 
Education 

Primary 
Certificate 

SSCE NCE/ 
Diploma 

Graduate Postgraduate Others: 
Please 

specify 

       

 

4. What is your position in the farm? 

Owner  Manager  Both  

   

 

5. How many employees do you have in your farm? 
 

10 – 49  50 – 199    

  

 

6. How many years have you been farming? 

0 – 5  
years 

6 – 10 
 years 

11 – 15 years 16 – 20 years 21 – 25 years 25 and above 
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7. What type of crop do you plant in your farm? 

a. Rice   

b. Maize    

c. Peanut  

d. Guinea corn  

e. Yam   

f. Cassava  

g. Soya Beans    

h. Millet   

i. Beans  

j. Cotton  

k. Coco Yam   

l. Potatoes  

m. Others: Please specify   

 

 

SECTION TWO  

To what extent do you agree or disagree with the following statements regarding your farm 

performance? 

 
Part B. Information and communication questionnaire instructions: 

 

1-Strongly disagree = SD 

2-Disagree = DA 

3-Somewhat disagree = WD 
4- Neither agree or disagree (Undecided) = UD 

5- Somewhat agree = WA 

6- Agree = A 

7- Strongly agree = SA 
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To what extent do you agree or disagree with the following statements regarding 
Agricultural Performance in your farm  

 

Agricultural Performance  
Code  Statements  SD DA WD UD WA A SA 

AP1 The profit of our farm has increased 1 2 3 4 5 6 7 

AP2 Our farm sales volume has increased 1 2 3 4 5 6 7 

AP3 In our farm, the returns on investment goals 
have been achieved 

1 2 3 4 5 6 7 

AP4 The products of our farm have attained higher 

quality than those of our competitors   

1 2 3 4 5 6 7 

AP5 Our farm has a higher customer retention rate 
than competitors  

1 2 3 4 5 6 7 

AP6 Our farm has a better reputation among major 

customers than our competitors  

1 2 3 4 5 6 7 

AP7 Our farm has lower employee turnover rate 
compared to our competitors  

1 2 3 4 5 6 7 

AP8 Our farm has been more effective in new 
product development than our competitors  

1 2 3 4 5 6 7 

 

 

To what extent do you agree or disagree with the following statements regarding Perceived 
Usefulness of ICT in your farm? 

 

Perceived Usefulness of ICT 
Code  Statements  SD DA WD UD WA A SA 

PU1 Our job would be difficult to perform without 
smart devices 

1 2 3 4 5 6 7 

PU2 Using smart devices gives us greater control 

over our work 

1 2 3 4 5 6 7 

PU3 Using smart devices improves my job 
performance  

1 2 3 4 5 6 7 

PU4 The smart devices system addresses our job 
related-needs 

1 2 3 4 5 6 7 

PU5 Using smart devices save our time 1 2 3 4 5 6 7 

PU6 Smart devices enable us accomplish tasks more 

quickly 

1 2 3 4 5 6 7 

PU7 Smart devices support critical aspect of our job 1 2 3 4 5 6 7 

PU8 Smart devices allow us to accomplish more 
work than would otherwise be impossible 

1 2 3 4 5 6 7 

PU9 Using smart devices reduces the time we spend 
on unproductive activities 

1 2 3 4 5 6 7 

PU10 Using smart devices enhances our effectiveness 

on the farm 

1 2 3 4 5 6 7 

PU11 Using smart devices improves the quality of the 
work we do on the farm 

1 2 3 4 5 6 7 

PU12 Using smart devices increases our performance 1 2 3 4 5 6 7 
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PU13 Using smart devices makes it easier to do my 

work on the farm  

1 2 3 4 5 6 7 

PU14 Overall, We find the smart devices system 
useful in our work on the farm  

1 2 3 4 5 6 7 

 

To what extent do you agree or disagree with the following statements regarding Perceived 
Usefulness of ICT in your farm?. 

 

Perceived Ease of Use of ICT  
Code  Statements  SD DA WD UD WA A SA 

PEU1 We  often become confused when I 
use the smart devices system  

1 2 3 4 5 6 7 

PEU2 We make errors frequently using the 
smart devices  

1 2 3 4 5 6 7 

PEU3 Interacting with the smart devices 

system is often frustrating 

1 2 3 4 5 6 7 

PEU4 We need to consult with the user 
manual when using the smart 
devices 

1 2 3 4 5 6 7 

PEU5 Interacting with the smart devices 

system requires a lot of our mental 
effort 

1 2 3 4 5 6 7 

PEU6 We  find it easy to recover from 

errors encountered while using the 
smart devices 

1 2 3 4 5 6 7 

PEU7 The smart devices are rigid and 
inflexible to interact with 

1 2 3 4 5 6 7 

PEU8 We find it easy to get the smart 

devices system to do what we want 
it to do 

1 2 3 4 5 6 7 

PEU9 The smart devices system often 
behaves in an unexpected way 

1 2 3 4 5 6 7 

PEU10 I find it cumbersome to use the 

smart devices system 

1 2 3 4 5 6 7 

PEU11 Our interaction with smart devices 
system is easy for me to understand  

1 2 3 4 5 6 7 

PEU12 It is easy for us to remember how to 

perform tasks using the smart 
devices system 

1 2 3 4 5 6 7 

PEU13 The smart devices system provides 
helpful guidance in performing our 

tasks 

1 2 3 4 5 6 7 

PEU14 Overall, we find the smart devices 
system easy to use  

1 2 3 4 5 6 7 

 

To what extent do you agree or disagree with the following statements regarding Access to 

Finance in your farm? 

Access to Finance 
Code  Statements  SD DA WD UD WA A SA 
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AF1 Our farm is financed with personal money 1 2 3 4 5 6 7 

AF2 Our farm is financed with funds generated 

from retained earnings    

1 2 3 4 5 6 7 

AF3 Our farm is financed with loans from 
family and friends 

1 2 3 4 5 6 7 

AF4 Because of high collateral requirements, 
our farm cannot get external Financing 

1 2 3 4 5 6 7 

AF5 Our farm paid high interest rates charged 

on external financing   

1 2 3 4 5 6 7 

AF6 Our farm sourced it finances from lease 
financing 

1 2 3 4 5 6 7 

AF7 Our farm uses the trade credit facilities 

from suppliers to finance the business  

1 2 3 4 5 6 7 

AF8 There is sufficient financial information 1 2 3 4 5 6 7 

 

To what extent do you agree or disagree with the following statements regarding Innovation 

in your farm? 

 

Innovation 
Code  Statements  SD DA WD UD WA A SA 

IN1 Innovation increases farming quality components 

and materials of current product 

1 2 3 4 5 6 7 

IN2 Innovation decreases farming costs in 
components and materials of current 

1 2 3 4 5 6 7 

IN3 Innovation assists in developing newness for 
current products leading to improved ease for 

customers and to improve customer satisfaction 

1 2 3 4 5 6 7 

IN4 Innovation assists in developing new products 
with technical specifications and functionalities 
totally differing from current ones  

1 2 3 4 5 6 7 

IN5 Innovation assists in developing products with 

components and materials totally differing from 
the current ones. 

1 2 3 4 5 6 7 

IN6 Innovation helps in determining and eliminating 

non-value adding production process 

1 2 3 4 5 6 7 

IN7 Innovation assists in decreasing variable cost 
components in farming processes, techniques, 
machinery and software 

1 2 3 4 5 6 7 

IN8 Innovation assists in decreasing output quality in 

farming processes, techniques and software  

1 2 3 4 5 6 7 

IN9 Innovation assists in determining and eliminating 
non-value activities in delivery related processes 

1 2 3 4 5 6 7 

IN10 Innovation assists in decreasing variable cost and 
/or increasing delivery speed in delivery related 

logistics processes. 

1 2 3 4 5 6 7 

IN11 Innovation assists in renewing the design of the 
current and/ or new products through changes 

such as in appearance, packaging, shape and 
volume without changing their basic technical 
and functional features 

1 2 3 4 5 6 7 

IN12 Innovation assists in renewing the distribution 

channels without changing the logistics 
processes related the delivery of product 

1 2 3 4 5 6 7 
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IN13 Innovation assists in renewing the product 

promotion techniques employed for the 
promotion of the current and/or new products 

1 2 3 4 5 6 7 

IN14 Innovation assists in renewing the product 
pricing techniques employed for the pricing of 

the current and/or new products 

1 2 3 4 5 6 7 

IN15 Innovation assists in renewing the routines, 
procedures, processes employed to execute farm 

activities in an innovative manner 

1 2 3 4 5 6 7 

IN16 Innovation assists in renewing the supply chain 
management system 

1 2 3 4 5 6 7 

IN17 Innovation assists in renewing the production 
and quality management systems 

1 2 3 4 5 6 7 

IN18 Innovation assists in renewing the human 

resources management system 

1 2 3 4 5 6 7 

IN19 Innovation assists in renewing the in-farm 
management information system and information 
sharing practice 

1 2 3 4 5 6 7 

IN20 Innovation assists in renewing the farm structure 

to facilitate teamwork 

1 2 3 4 5 6 7 

IN21 Innovation assists in renewing the farm structure 
to facilitate coordination between different 

functions such as marketing and farming 
structure 

1 2 3 4 5 6 7 

IN22 Innovation assists in renewing the farming 
structure to facilitate project type organization 

1 2 3 4 5 6 7 

IN23 Renewing the farming structure to facilitate 

strategic partnerships and long-term business 
collaborations. 

1 2 3 4 5 6 7 

 

 
To what extent do you agree or disagree with the following statements regarding 

Managerial Competencyin your farm? 

 

Managerial Competency 
Code  Statements  SD DA WD UD WA A SA 

MC1 The knowledge of the farm manager influences 
the growth of the farm 

1 2 3 4 5 6 7 

MC2 The conceptual skills of the owner manager 
influence the growth of the farm 

1 2 3 4 5 6 7 

MC3 The intellectual skills of the owner manager 

influence the growth of the farm 

1 2 3 4 5 6 7 

MC4 The interpersonal skills of the owner manager 
influence the growth of the farm  

1 2 3 4 5 6 7 

MC5 The personality characteristics of the owner 
manager influences the growth of farm 

1 2 3 4 5 6 7 

 

Thank you 
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