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Abstract: This study assessed an electronic wallet (e-wallet) system and determinants of cassava farmers’ participation in off-farm activities in Abuja, Nigeria. A sample of 67 cassava farmers was selected through a multi-stage sampling technique from six selected agricultural extension blocks. Primary data were used. Data were collected using a well-structured and well-designed questionnaire. The analytical tools used were descriptive statistics and maximum likelihood estimates using the logistic regression model. The results indicated that an electronic-wallet is an innovative, motivational mobile phone technology, the first in sub-Saharan Africa to distribute mobile phones to farmers which bring fertilizers, improved seeds, financial services, and agricultural information tips to farmers, and this increases yields and output. The electronic wallet system targeted 20 million farmers with an intention to distribute 10 million mobile phones to farmers in 4 years. In 2014, 1,000 agro-dealers and fourteen million five hundred farmers were registered on the electronic wallet system respectively. Also, one million two hundred farmers have also received inputs via the electronic-wallet system. The electronic-wallet system added an estimated 30–40 billion dollars to Nigeria’s Gross Domestic Product in 2014. Furthermore, the result shows that the age of most sampled cassava farmers fell between 36 and 50 years. About 94% of sampled cassava farmers were male. Off-farm income has the potential to improve the income of farmers. These types of activities undertaken by cassava farmers off the farms include: teaching, tailoring, hunting, pottery, blacksmithing, petty trading, etc. Farmers’ age, farming experience and number of off-farm activities were significant variables influencing farmers’ participation in off-farm activities at P ≤ 0.01; P ≤ 0.10; and P ≤ 0.01 respectively. The coefficient of Nagelkerke (R2) value was 0.751.This shows that the explanatory variables explain the level of participation of cassava farmers in off-farm activities at 75% level of confidence. The coefficient of Cox and Snell determinant (R2) value was 0.547. Off-farm employment is an alternative strategy and has potentials to improve the income and well-being of farmers. The study recommends that government and non-government organizations should introduce innovations, motivations, interventions, policies that improve crop production and support the off-farm sector in order to create job opportunities so that poor households can participate and benefit directly.
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Introduction

Agricultural production is the major source of livelihood and a driver of Nigeria’s economic growth (Akinboro, 2014). In 2013 alone, there were contributions of approximately 6% increase to Nigeria’s economy from agricultural sector (Akinboro, 2014). The Nigerian government supported its agricultural sector through fertilizer and other inputs, financial services and mobile technology to farmers (electronic wallet). Mobile technology is an innovation in Nigeria and this is a means through which government services are delivered to farmers (Okunseinde, 2014; Henry-Ukota et al., 2012). In Growth Enhancement Support Scheme (GES), mobile phones are used to conduct basic transactions, make payments to farmers, and farmers can also access fertilizer subsidies directly through their mobile phones (Nwalieji et al., 2015). The subsidies move from the State to the farmers directly, eliminating the middlemen (Ojoko, 2014). Farmers can pay via a mobile phone platform. An electronic wallet (e-wallet) system is a technology widely accepted and adopted and this takes place across the value chain. It is worthwhile to know that there are over ten million Nigerian farmers with access to the electronic wallet system (on the demand side). A billion-dollar industry has emanated, about a ten-fold increase which involves the number of seed companies, provision of inputs, and fertilizers (on the supply side). Ultimately, the electronic wallet system beneficially impacts 40 million Nigerians (Okunseinde, 2014). The e-wallet system has taken an innovative approach, allowing seed and fertilizer companies to sell and market directly to farmers, bypassing the government and the middlemen, and this in turn has helped to encourage a significant increase in fertilizer usage, with the e-wallet system, some of the obstacles that currently limit yields and output have been eliminated. The electronic-wallet system or Growth Enhancement Scheme uses the mobile phones as a technology to transfer the fertilizer subsidy to farmers. This implies that government is moving out of the supply chain, and that there is a newly created private-sector agribusiness involvement which ensures that farmers get the fertilizers they need. The cash transfer system was built on database; data is the first step in the electronic wallet system, and this involves bringing those farmers otherwise called unbanked farmers into the financial platform where providers can be encouraged to view them as potential clients. Agro-dealers and farmers can access finance at single-digit interest rates. Agro-dealers can use stock and previous trade history as collateral to borrow from financial institutions. Formation of farmer groups is very important. Farmer groups can use a mechanism such as cross guarantee to borrow. Smallholder farmers in Nigeria are poised to adopt digital financial services. This is Federal, State, and private sector partnership. This is a business in information and communication technologies (ICTs), specifically, in mobile and digital services in Africa. This business operates a payment system that connects mobile network operators, financial sector customers, and businesses to their increasingly mobile customers. The electronic wallet system in 2014 added an estimated 30–40 billion dollars to Nigeria’s Gross Domestic Product. There is also a sharp drop in the import bill from sixteen billion dollars in 2011 to four billion dollars in 2014. Ezeh (2013) has observed that communication is critical to finding solutions to problems of food production in Nigeria through facilitating research-farmers linkage using ICTs.
Regarding crop production, Nigeria is the largest producer of cassava in the world producing an estimated annual output of over 34 million tonnes (FAOSTAT, 2005). It is majorly produced by smallholder farmers’ peasants in nature and cultivating less than two hectares of land. Cassava is available throughout the year providing household food security (Nweke et al., 2001). Farmers in sub-Saharan Africa are peasants, poor with limited access to inputs like fertilizers, credit, improved seeds and breeds. Thus, to ensure sustainable livelihoods, smallholder farmers in Nigeria often combine one or more occupations with farming. Such farm activities include all activities other than the production of primary agricultural commodities. Off-farm employment is another form of work that rural households and smallholder farmers engaged in to increase their livelihood through the generation of income and to some extent to reduce poverty. The specific objectives were to:
(i) describe the socio-economic characteristics of cassava farmers in the study area;
(ii) assess the electronic wallet system for distributing fertilizers and other inputs to farmers using mobile phone technology;
(iii) examine the types of off-farm activities undertaken by cassava farmers within the study area and
(iv) determine the factors influencing cassava farmers’ participation in off-farm activities in the study area.

Material and Methods

The Study Area

This study was designed and conducted in Abuja. Abuja is the Federal Capital Territory of Nigeria. Geographically, it is located at latitudes 80 560 and 590 north of the equator and longitudes 70 50 590 east of the meridian on the map of the world. The study area has an area of 1,043 km2 and a population of 1,571,770 people. The study area has potentials to produce both root crops and tubers such as yam and cassava, seeds and nuts (melon seed and benniseed), fruits and vegetables (water melon, cucumber and carrots). Agriculture is the major economic activity of the rural populace.

Sampling Technique and Sample Size

A purposive sampling technique was adopted and used to select Abuja, Nigeria. A multi-stage sampling technique was also adopted and used to select cassava farmers in the study area. The 1st stage was the use of a simple random selection of six extension blocks out of the ten extension blocks in the area. The 2nd stage was the systematic sampling of 67 cassava farmers from the six extension blocks.

Method of Data Collection

Primary data used were collected using a well-designed and well-structured questionnaire. The questionnaires were administered by trained enumerators under the supervision of the researcher.

Method of Data Analysis

The following analytical tools were used to achieve stated objectives:
(i) Descriptive Statistics,
(ii) Logistic Regression Model.

Descriptive Statistics

This involves the use of mean, percentages, frequency distribution tables etc. This was used to achieve specific objectives (i), (ii) and (iii).
Logistic Regression Model

The model is stated thus:
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where,  and  ranges from 0 and 1.
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where, L = Logit goes from - to +. One can add as many regressors as may be dictated by the underlying theory:
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where,  = Probability that the ith farmer selects the first alternative,  Vector of sampled farmers associated with the ith farmer.

Log ₌Log Y₌β0+β1X1+β2X2+β3X3+β4X4+β5X5+β6X6+β7X7+Ui		(10)
Where:
β0 = Constant term;
β1 – β7 = Logit regression coefficients;
Y = Adoption (1, participated in off-farm activities; 0, otherwise);
X1 = Age of farmers (years); 
X2 = Marital status (1, married; 0, otherwise); 
X3 = Years of education (years); 
X4 = Household size (units);
X5 = Farming experience (years); 
X6 = Total number of off-farm activities (units); 
X7 = Farm income (Naira) and
Ui = Error term.
This was used to achieve specific objective (iv).
Results and Discussion

Table 1 shows the goals of the electronic wallet system to reach 20 million farmers in the next four years and to distribute ten million mobile phones to farmers. This is an innovation, so fertilizer and other inputs can reach farmers through the electronic-wallet system with ease eliminating the middlemen. Also, private sector involvement ensures that the fertilizer subsidies and other services reach farmers directly. In 2014, an estimated thirty to forty billion US dollars were added to Gross Domestic Products of Nigeria arising from the use of the electronic wallet system. It is important to note that the food import bill dropped from sixteen billion dollars to four billion dollars between 2011 and 2014.This is in consonance with the findings of Aphunu and Atoma (2011). About 94 percent of cassava farmers were male, 92 percent of cassava farmers were married. These findings agree with the outcome of the study of Audu and Abu (1999). The household sizes were large, 55 percent of sampled cassava farmers had less than 10 members. About 70 percent had formal education and are literate. Faridi and Basit (2011) have established that the more educated farmers are, the more likely they participate in off-farm activities. Access to off-farm cash incomes may solve the problems of credit constraints and enhance food security status, thereby enabling households to cope better with living standards (Matshe and Young, 2004; Abdulai and Delgado, 1999). Table 2 revealed that petty trading (34.30 percent), teaching (20.90 percent) and hunting (12.00 percent) were the major off-farm activities undertaken by cassava farmers in this area. This is in line with the results from Amao (2008). Table 3 presents the maximum likelihood estimates for logit model of evaluating factors influencing cassava farmers’ participation in off-farm activities. Age (X1), farming experience (X5) and number of off-farm activities were significant at P ≤ 0.01; P ≤ 0.10 and P ≤ 0.01 respectively. As shown in Table 1, the Federal Ministry of Agriculture and Rural Development of Nigeria (FMARD) in conjunction with the Federal Ministry of Communication of Nigeria decided to distribute 10 million phones to farmers and to reach 20 million farmers in the next four years. Rural farmers constitute 90% of food producers in Nigeria (Rahji, 1999). An equally significant motivation came from a push to end endemic corruption in Nigeria’s fertilizer and seed markets where an inefficient distribution system reduced the ability of farmers to benefit from available subsidies. The Nigeria Incentive-Based Risk Sharing System for Agricultural Lending (NIRSAL) implies that farmers can access finance at a single digit interest rate, and they can use innovative forms of security for their borrowing. Also in Table 1, male farmers were involved in cassava production and this implies that cassava production is tedious in nature. About 70 percent of sampled cassava farmers were less than 50 years of age, and this suggests the high willingness of young farmers to undertake off-farm work or activities. This enables them to finance additional assets or investments.

Table 1. The electronic wallet system and socio-economic characteristics of sampled cassava farmers in Abuja, Nigeria.

	Variables
	Frequency
	Percentages

	Goals of e-wallet in 4 years

	Farmers targeted
	20 million
	-

	Mobile phones to be distributed
	10 million
	-

	Age (years)
	
	

	<35
	06
	08.96

	36–50
	41
	61.19

	>50
	20
	29.85

	Sex

	Male
	63
	94.03

	Female
	04
	05.97

	Marital status
	
	

	Single
	03
	04.48

	Married
	62
	92.54

	Divorced
	02
	02.99

	Household size (units)

	1–10
	37
	55.22

	11–20
	29
	43.28

	21–30
	01
	01.49

	Level of education

	Primary
	07
	10.45

	Secondary
	21
	31.34

	Tertiary
	19
	28.35

	Non-formal
	20
	29.85

	Farm experience (years)

	1–10
	08
	11.90

	11–20
	23
	34.30

	21–30
	13
	19.40

	31–40
	16
	23.90

	41–50
	07
	10.40

	Total
	67
	100.00


Source: Field survey, 2015.

More so, 70 percent of sampled farmers had formal education. This shows that the level of education influences the level of awareness and the ability to adopt innovations such as the e-wallet system. Also, it is more likely for the more educated farmers to work off the farm. Table 2 presents the off-farm activities participated in by sampled cassava farmers, and this is in line with results of Osita and Winter (2009) that identified the most common forms of the off-farm activities to be non-farm self-employment followed by non-farm wage employment. The most common types of non-farm self-employment are those in commerce and manufacturing. These includes: retail trade, hotels and restaurants, food processing, textile, food selling, etc. Among the non-farm wage employment are professional and clerical jobs. Furthermore, in Table 3 the Cox and Snell R square is 0.547 thus indicating that 54.7% variation in cassava farmers’ participation in off-farm activities is accounted for by variations in the selected explanatory variables. This suggests that the model has explanatory power on the determinants of cassava farmers’ participation in off-farm activities.

Table 2. Types of off-farm activities participated in by sampled cassava farmers.

	Type of off-farm activities
	*Frequency
	Percentage

	(a)
	Bricklaying
	01
	1.50

	(b)
	Barbing
	02
	3.00

	(c)
	Blacksmithing
	04
	6.00

	(d)
	Petty trading
	23
	34.30

	(e)
	Driving
	11
	16.40

	(f)
	Tailoring
	03
	04.50

	(g)
	Teaching
	14
	20.90

	(h)
	Lumbering
	01
	01.50

	(i)
	Hunting
	08
	12.00

	(j)
	Mechanic
	04
	06.00

	(k)
	Pottery
	03
	04.50

	(l)
	Carpentry
	02
	03.00

	(m)
	Knitting
	01
	01.50


*Multiple responses.

Table 3. Maximum likelihood estimate of the logit model showing factors influencing cassava farmers’ participating in off-farm activities in Abuja, Nigeria.

	Variables
	β
	S.E
	Wald
	Level of significance

	Age (X1)
	0.435***
	0.142
	9.435
	0.01

	Marital status (X2)
	-0.594
	1.871
	0.101
	NS

	Level of education (X3)
	0.084
	0.100
	0.704
	NS

	Household size (X4)
	-0.063
	0.163
	0.154
	NS

	Farming experience (X5)
	0.127*
	0.070
	3.234
	0.10

	No. of off-farm activities (X6)
	2.828***
	0.844
	11.230
	0.01

	Farm income (X7)
	0.000
	0.000
	0.358
	NS

	Sample size
	67
	
	
	

	- 2 Log likelihood
	34.331
	
	
	

	Cox and Snell R square
	0.547
	
	
	

	Nagelkerke R square
	0.751
	
	
	


Source: Field survey, 2015: * - Significant at 10% probability level; ** - Significant at 5% probability level; *** - Significant at 1% probability level.
The Nagelkerke R square, which was also in consonance with the findings, gave a value of 0.751 or 75.1%. This shows that the selected explanatory variables explain the level of cassava farmers’ participating in the off-farm activities at the 75% level of confidence.

Conclusion

The e-wallet (electronic wallet) system, the first in sub-Saharan Africa is an innovative and motivational mobile technology to assist farmers with access to fertilizer inputs, seeds inputs, financial services, agricultural information tips, and other inputs, thereby increasing the yields and outputs of farmers. The off-farm activities play a very significant and important role in the livelihood of the poor peasant farmers because it is an important source of income for them. Off-farm employment is an alternative strategy and has potentials to improve the income and well-being of cassava farmers. Mobile technology has been used to improve the relationships between the government and farmers in Nigeria. The electronic wallet system has enjoyed rapid adoption across the value chain. Growth Enhancement Support (GES) involves the Federal and State Governments. It is under the umbrella of Agricultural Transformation Agenda (ATA). This implies that inputs are provided to farmers at a subsidized rate, and the financial cost implications are then shared between the Federal, State Governments, and the farmers. Growth Enhancement Scheme (GES) has stopped the exploitative tendencies and activities of the middlemen. The middlemen were involved over the years in diverting products to neighbouring countries. The Growth Enhancement Scheme (GES) represents a policy that puts the resource-constrained farmer in the central position through which a series of incentives are provided to encourage the critical actors in the fertilizer value chain to work together to improve productivity, household food security, and income of the farmers. Farmers receive fertilizers and seeds through an electronic system known as the e-wallet. The electronic wallet system added thirty to forty billion dollars to Gross Domestic Product in Nigeria. The food import bill dropped from sixteen billion dollars to four billion dollars in 2014. Before oil was discovered, in the 1960s, agriculture in Nigeria was promising compared to the whole world. Nigeria earns foreign exchange from exports of agricultural produce specifically, between 1962 and 1968. Nigeria was number one in palm-oil exports, leading Malaysia and Indonesia. Also, forty seven percent of groundnuts were exported within the same period leading USA and Argentina. This position attained in agricultural sector as power house started to decline steeply. It is also important to know that eighteen percent of world production of cocoa was provided and produced in Nigeria. This was the second position in the world in the 1960s. This figure dropped to eight percent when oil was discovered, and farmers had to rely on the government to get seeds together with fertilizers. The Growth Enhancement Scheme (GES) implies that subsidies can be received by farmers using their mobile phones, and this provides a platform where payments, transactions, and very basic transactions can be made. Economic growth has increased, and government operations have improved through the use of mobile technology. It is important to note that cassava farmers participating in off-farm activities were determined by: age, farming experiences, and number of off-farm activities. The government, stakeholders, and other non-governmental organizations can reduce poverty by offering interventions to farmers. These interventions can come in specific areas where farmers have gained control in cassava production. Interventions could include giving financial assistance or aid to the farmers. The formation of formal or informal groups should be encouraged. To increase land productivity, high yielding varieties, as well as disease-resistant cassava varieties can be provided to farmers by the government. More importantly, agricultural extension officers should be provided in the areas to advise farmers on new farming techniques. Good roads should be considered in the area, feeder roads and transport network should also be constructed to make easy movements of goods and services from the producing areas to the nearby markets, and this is an investment to reduce transportation costs. Governmental and non-governmental organizations should introduce innovations, interventions, policies that improve crop production and support the off-farm sector in order to create jobs so that smallholder poor peasants’ farmers can participate and benefit directly.
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R e z i m e

Ovim istraživanjem je ocenjen sistem elektronskog novčanika (e-novčanika) i determinante učešća odgajivača manioke u vanpoljoprivrednim aktivnostima u Abudži u Nigeriji. Uzorak od 67 odgajivača manioke je izabran putem tehnike višefaznog uzorkovanja iz šest odabranih savetodavnih blokova. Korišćeni su primarni podaci. Podaci su prikupljeni uz pomoć dobro strukturiranog  i dobro dizajniranog upitnika. Analitički alati korišćeni u ovom istraživanju uključivali su deskriptivnu statistiku i procene maksimalne verodostojnosti uz pomoć modela logističke regresije. Rezultati su pokazali da je elektronski novčanik inovativna motivišuća tehnologija mobilnih telefona, prva u podsaharskoj Africi za distribuiranje mobilnih telefona poljoprivrednicima koji donose đubriva, poboljšano seme, finansijske usluge i poljoprivredno-informacione savete poljoprivrednicima, što povećava prinose i učinak. Sistemom elektronskog  novčanika je izabrano 20 miliona poljoprivrednika sa namerom da se distribuira 10 miliona mobilnih telefona za 4 godine. U 2014. godini, 1.000  poljoprivrednih trgovaca odnosno  četrnaest miliona i pet stotina poljoprivrednika je registrovano u sistemu elektronskog novčanika. Takođe, jedan milion i dve stotine poljoprivrednika je dobilo sredstva za ulaganje putem sistema elektronskog novčanika. Procenjeno je da je pomoću sistema elektronskog novčanika, bruto domaći proizvod u Nigeriji povećan za 30–40 milijardi dolara u 2014. godini. Pored toga, rezultati pokazuju da je starosna dob većine uzorkovanih odgajivača manioke između 36 i 50 godina. Oko 94% uzorkovanih odgajivača manioke su muškarci. Prihod od vanpoljoprivrednih aktivnosti ima potencijala da poboljša prihod poljoprivrednika. Ove vrste aktivnosti koje preduzimaju odgajivači manioke van svojih gazdinstava uključuju: nastavu, krojenje, lov, grčariju, kovanje, sitnu trgovinu, itd. Starost poljoprivrednika, iskustvo u poljoprivredi i broj vanpoljoprivrednih aktivnosti su značajne promenljive, koje utiču na učešće poljoprivrednika u vanpoljoprivrednim aktivnostima pri nivou od P ≤ 0.01 i P ≤ 0.10 odnosno P ≤ 0.01. Vrednost Nagelkerkeovog koeficijenta (R2) bila je 0,751. Ovo pokazuje da nezavisne promenljive objašnjavaju nivo učešća odgajivača manioke u vanpoljoprivrednim aktivnostima pri 75% nivou poverenja. Vrednost koeficijenta determinacije (engl. Cox and Snell determinant) (R2) bila je 0,547. Vanpoljoprivredno zaposlenje je alternativna strategija i ima potencijala da poboljša prihod i dobrobit poljoprivrednika. Istraživanjem se preporučuje da vlada i nevladine organizacije treba da uvedu inovacije, motivaciju, intervencije i politike koje poboljšavaju proizvodnju useva i podržavaju vanpoljoprivredni sektor, kako bi se otvorila nova radna mesta tako da siromašna domaćinstva mogu da učestvuju i imaju direktnu korist.
Ključne reči: procena, sistem elektronskog novčanika, vanpoljoprivredne aktivnosti, logistički model, odgajivači manioke, Nigerija.
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