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Abstract

This study examined the impacts of the e-wallet fertilizer subsidy scheme on
quantity of fertilizer use, crop output and yield in Nigeria. The study made use
of the Nigeria General Household Survey (GHS)-Panel Datasets of 2010/2011
and 2012/2013 which contain 5000 farming households in each of the panel.

We applied relevant evaluation techniques to analyse the data. The results
of the impact analysis demonstrate that the scheme has generally increased
the yield, crop output and quantity of fertilizer purchase of the participating
farmers by 38%, 47%, and 16%, respectively. The study concludes that increased
productivity, which the scheme engenders, can help to reduce food insecurity
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in Nigeria. Provision of rural infrastructure, such as good road network, accessibility
to mobile phones, radio, etc., will increase accessibility of the small-scale farmers to
the scheme or any other similar agricultural schemes in Nigeria.

Introduction

To reduce poverty in rural areas and promote food security by developing
agriculture, successive Nigerian Government put in place several programmes/
schemes. These programmes/schemes include: Fertilizer Subsidy Scheme,
Commodity Boards, National Accelerated Food Production, Nigerian Agricultural
Cooperative Banks, and Agricultural Development Projects (FEWSNET, 2007).
Others include: River Basin Development Authorities, Operation Feed the Nation,
Green Revolution, Directorate of Food, Roads and Rural Infrastructure, and
National Agricultural Land Development. Furthermore, Presidential Initiatives
on cocoa, cassava, rice, livestock, fisheries and vegetables and National Special
Programme on Food Security were also implemented. Most of these schemes
and programmes have come and gone but the most persistent of them all is the
fertilizer subsidy scheme. The fertilizer subsidy in Nigeria aims at making fertilizer
price affordable by smallholder farmers to increase agricultural productivity and
its efficiency, thereby increase the income of the farmers and reduce poverty and
food insecurity in the country. Adesina (2013) pointed out that the old fertilizer
scheme used in supplying agricultural inputs to the farmers was weak, inefficient,
and fraudulent, hence a large proportion of the farmers could not benefit from
it. He stressed that the inputs meant for the farmers were diverted by political
elites for personal gains. He concluded that the gains of the old fertilizer subsidy
schemes are also not widely spread among the targeted beneficiaries. An attempt
to overcome these difficulties led to the introduction of the Growth Enhancement
Support Scheme (GESS) and the use of Electronic Wallet (e-wallet) approach to
distribute fertilizer to the farmers.

According to the Federal Ministry of Agriculture and Rural Development (FMARD),
GESS represents a policy and pragmatic shift within the existing Fertilizer Market
Stabilization Programme (FMSP), and it puts the resource constrained farmer at its
centre through the provision of series of incentives to encourage the critical actors
in the fertilizer value chain to work together to improve productivity, household food
security and income of the farmer (FMARD, 2014). The goals of GESS are to target 5
million farmersin each year for 4 years that will receive fertilizer through mobile phone
technology. The scheme intends to provide direct support to 20 million farmers at the
end of 4 yearsto enable them to procure fertilizer and seeds at affordable prices, at the
righttime, and at theright place. Finally, the schemeintends to increase productivity
of farmers across the length and breadth of the country through increased use of
fertilizer. The aims of the GESS is to migrate smallholder farmers from sub-sistence
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farming to commercialized systems over a 4-year pe-riod in order to facilitate trade
and competitiveness.! The $2.5 billion programme is projected to generate an overall
benefit/cost ratio of 16 to 1, with an estimated annual cost per farmer of $30, and an
anticipated yearly individual benefit of five hundred US Dollars ($500) (GrowAfrica,
2015).

The GESS guarantees registered farmer e-wallet vouchers with which they can
redeem fertilizers and seeds from agro-dealers at below the cost prices, the other
remaining costs are being borne by the federal and state governments in Nigeria
in equal ratios (Atofarati, 2014). The interested farmers must register by filling a
questionnaire at the registration centre.? The information on the questionnaire
have to be later transferred to an electronic database. The registration exercise
takes place across every ward in each of the 36 states of the federation including
the Federal Capital Territory (FCT). The requirements for getting registered are
that you must be an adult farmer, possess valid means of identification, have cell
phone with a registered SIM card with at least sixty-naira credit in the cell phone.
You must also possess passport size photograph and should also know the size or
approximate size of your farm beforehand. After the registration, you will be issued
with an identity card that contains your passport size photograph and right-hand
thumb print. Although all adult farmers have rights to apply for the e-wallet fertilizer,
the target farmers are small scale farmers that do not have enough resources to
purchase two bags (100kg) of fertilizer on their own.? The selection of beneficiaries
is based on the fact that the individual must be proved to be a farmer with a
landholding size of three hectares or less (GrowAfrica, 2015).* Once the targeted
farmers were determined, supply chain managers (selected private companies)
were in charge of sending text messages (SMS) to farmers to let them know the

1 The target farmers are small-scale farmers that do not have enough resources to purchase two
bags of fertilizer on their own. The scheme is designed for ‘core poor’ farmers that are not able
to purchase fertilizer and agro-inputs at the competitive prices in the market.

2 The GESS uses an “on demand” registration process, whereby eligible individuals are invited to
register for the programme at designated centres established at the ward level. Complementary
outreach and information campaigns use radio and broad-based advertising and public notices
to inform farmers about registration. Registration takes place over a period of 1-2 weeks in each
location; there are no limits to the number of farmers who can register in each location.

3 Since the registration is at individual level, there can be more than one member who applied to
receive subsidized fertilizer per household.

4 Farmers are self-declared and provide information on their land size at registration. It is
challenging for farmers to declare accurately their land size because the land tenure system
may not clearly delineate land owned or used. It is also not possible to verify whether a farmer
isindeed a farmer.
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location of redemption centre®, quantity and kinds of inputs, and the period of the
redemption. Thisis called roll-out or activation of the e-wallet fertilizer voucher. An
authentication code will be provided in the SMS for presentation in return for the
inputs. The redemption supervisor helps in verifying farmer’s identity as well as a
farmer’s code in the text message received by the farmer, and then compares it with
the name and code listed in the farmers register which the supervisor received from
the Cellulant Limited (The mobile commerce network operator that designs and
delivers the e-wallet voucher to the farmers)®. Once the farmers pay the balance
of 10% of the cost of seeds and 50% cost of fertilizers to the selected agro-dealer,
the farmers will collect two bags (100kg) of fertilizer and one bag (50kg) of maize
orrice seed.” This is called redemption of the inputs (fertilizer and the seeds). This
completes the transaction and the agro-dealer?, seeds and fertilizer companies will
automatically get their accounts credited from the escrow account at the Central
Bank of Nigeria (Fadairo et al., 2015). It is expected that this scheme will improve
agricultural input distribution and marketing. In addition, it can provide incentives
to encourage actors along the fertilizer value chain to work together towards the
common purpose of improving agricultural productivity, household food security,
and income (Olomola, 2015).

5 Redemption centreis a warehouse where an agro-dealer stores its products for sale. The farmer
must show the text message and one of their IDs (identity card issued by GESS, voter’s card, or
national identity card). When e-voucher is redeemed, voucher number and beneficiary’s ID are
recorded and reported electronically to GESS office.

6 The scheme is managed by a technical facilitator, Cellulant Limited that oversees the GESS
technology platform through which farmers are registered and the input subsidy delivered.
Cellulant Limited also provides a set of standard operating proce-dures for checks, balances and
penalties for non-compliance. The system also plays a key role in reconciliation and provides
reg-ular reports directly to the FMARD.

7 However, a 3-hectare plot requires a higher quantity of inputs; for example, 500kg fertilizer is
recommended for one hectare of rice (Yoko, 2016). The challenge for the e-wallet fertilizer scheme
is to stimulate purchase of inputs by farmers beyond the quantity available under the subsidy
programme. A possible way to increase sales could be to shift redemption from warehouses to
agro-dealer retail outlets to provide farmers with greater exposure to a broader range of available
products.

8 Adebo (2014) furtherindicated that for an agro input dealer to participate in the programme, he/
she must own a cell phone with a registered SIM card, understand the process of using e-wallets,
and attend training programmes designed for the project. The agro dealers are expected to be
honest and guide against fraud; choose and prepare a location for the business transaction;
provide storage facilities and be available at the appropriate time to attend to farmers’ needs.
Other prominent agents in the scheme are the helpline personnel and redemption supervisors.
Each state Agricultural Development Project (ADP) supplied the helpline staffs, and about
3-5 helpline staffs are assigned to each of the Local Government Area. The helpline staff and
supervisors connect to the farmers on a daily basis to attend to their needs.
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The research questions and objectives
of the study

The few studies that evaluated newly introduced e-wallet fertilizer subsidy scheme
used descriptive methodology and are therefore subject to serious problems arising
from selection bias (Amurtiya et al., 2018; Ejiogu, 2017; Enemchukwu et al., 2017).
One major weakness associated with these studies is the implicit assumption that
all farmers that have access to e-wallet fertilizer scheme and those that did not
are respectively identical with respect to their fertilizer subsidy demand or supply
situation. In addition, there is also the problem of endogeneity which arises from
the fact that access to e-wallet fertilizer subsidy scheme is either voluntary or some
farmers arein better position than others to have access to the scheme. For example,
wealthy, educated, or more productive farmers are more likely to have access to
the scheme than others. Thus, self-selection into access to the scheme is the major
source of endogeneity in these past studies (Obayelu, 2016). With the problem of
selection bias which can arise as a result of endogenous programme placement, the
past studies on the impact of e-wallet fertilizer subsidy scheme are likely not to give
a consistent estimate of the impact of the scheme on agricultural productivity or
output. This implies that the accurate impact of e-wallet fertilizer subsidy scheme
on agricultural productivity in developing countries like Nigeria is still missing. It is
very crucial to specifically evaluate the extent of the expected gains in productivity
arising from the e-wallet fertilizer subsidy scheme using appropriate evaluation
techniques. This is a vacuum this study intends to fill.

The measure of performance of e-wallet fertilizer scheme is based on how many
registered farmers activated their e-wallets on the GESS platform-wallet. The
registered farmers are the farmers whose names are on the farmer’s register at
redemption centre. The measure of service delivery is how many farmers received
inputs? Therefore, itis expedient to ask questions on the scheme performance based
on these objectives. Part of such questions includes: are the small-scale farmers
able to register for and redeem the fertilizers using e-wallet system? Has the scheme
benefited the small-scale farmers more than the large-scale farmers? Did non-poor
farmers, urban farmer and male farmers benefit more proportionately than poor
farmer, rural farmer, and female farmer? Has the scheme increased the fertilizer use
and crop productivity among the participating farmers? These questions are relevant
because they will have implication on the sustainability of the scheme and its ability
to improve food security situation in Nigeria. Furthermore, the empirical answers to
some of these questions and the salient lessons derived from this study will help in re-
designing and implementation of the scheme and other similar agricultural schemes
in Nigeria and other African countries. This study will provide the government with
feedback required for adjusting in input subsidy policies and spending in Nigeria.
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The broad objective of this study is to analyse the impact of the fertilizer subsidy
scheme on fertilizer use, crop output and yield, and establish its implication on food
security in Nigeria.

Methodology

This study was carried out in Nigeria. Nigeria lies between 40161 and 130531 North
Latitude and between 20401 and 140411 East Longitude. It is in the West Africa
bordered on the West by the Republic of Benin, on the North by the Republic of Niger
and on the East by the Republic of Cameroon. To the South, Nigeria is bordered by
approximately 800 kilometres of the Atlantic Ocean, stretching from Badagry in the
west to the Rio del Rey in the east. The country also occupies a land area of 923,768
square kilometres, and the vegetation ranges from mangrove forest on the coast
to desert in the far North. Administration-wise, Nigeria consists of 36 states and a
Federal Capital Territory (FCT). Each state is further divided into Local Government
Areas (LGAs). There are presently 774 LGAs in the country. The total population of
Nigeria stood at 166.2 million in 2012 according to the estimate from Nigeria Bureau
of Statistics (NBS). ®

The study made use of the Nigeria General Household Survey (GHS)-Panel Datasets
0f2010/2011 and 2012/2013. The Nigeria General Household Survey (GHS)-Panel was
carried out by the National Bureau of Statistics (NBS).1° The panel component applies
to 5,000 farming households with information on multiple agricultural activities and
household consumption. The GHS-Panel drew heavily on the Harmonized National
Living Standards Survey (HNLSS—a multi-topic household survey) and the National
Agricultural Sample Survey (NASS—the key agricultural survey) to create a new survey
instrument to shed light on the role of agriculture in households’ economic wellbeing
that can be monitored over time. The first wave of the GHS-Panel was carried out in
two visits to the panel households (post-planting visit in August-October 2010 and
post-harvest visit in February-April 2011). The second wave of the GHS-Panel was
carried out also in two visits to the panel households (post-planting visitin September-
November 2012 and post-harvest visitin February-April 2013). The panel data set are

9 Nigeria Population available on the internet at http://www.tradingeconomics.com/nigeria/
population

10 The Nigeria (GHS)-Panel) was supported by the Living Standards Measurement Study - Integrated
Surveys on Agriculture (LSMS-ISA) project undertaken by the Development Research Group at the
World Bank. The LSMS-ISA project aims to support governments in seven sub-Saharan African
countries to generate nationally representative household panel data with a strong focus on
agriculture and rural development. The surveys under the LSMS-ISA project are modelled on
the multi-topic integrated household survey design of the LSMS; Household, Agriculture, and
Community questionnaires are an integral part of every survey effort.
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downloadable at the Living Standards Measurement Study - Integrated Surveys on
Agriculture (LSMS-ISA) website address.*

The sample design was a two-stage probability sampling. The primary sampling units
(PSU) were the Enumeration Areas (EA). These were selected based on probability
proportional to size (PPS) of the total EAs in each state and FCT and the total household
listed in those EAs. A total of 500 EAs were selected using this method. Households
were selected randomly using the systematic selection of ten households per EA.
This involved obtaining the total number of households listed in a particular EA, and
then calculating a sampling interval (Sl) by dividing the total households by ten. The
next step was to generate a random start ‘r’ from the table of random numbers which
stands as the 1st selection. Consecutive selection of households was obtained by
adding the sampling interval to the random start. In all, 500 clusters/EAs and 5,000
households were interviewed. These samples were proportionally selected in the
states such that different states had different sample sizes. However, the selection
covers all the LGAs and all the states in Nigeria. The urban and rural areas were also
included in the sample.

Conclusion and recommendations

If the e-wallet estimated yield impact of 66% on the participating small-scale farmers
is compared with 38% estimated as the impact of the scheme on the yield of average
farmers participating in the scheme, it suggests that the impact of the scheme
could be higher if the scheme is well targeted at small scale poor farmers. Increased
productivity, which the scheme engenders, can reduce food insecurity in Nigeria.
Provision of rural infrastructure, such as good road network, accessibility to mobile
phones, radio, etc., will increase accessibility of the small-scale farmers to the scheme
or other similar agricultural schemes.
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