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Abstract
Motivation: Agricultural input subsidy programmes are cru-
cial for improving agricultural productivity in sub-Saharan 
Africa (SSA). However, there is little empirical evidence on 
how second-generation input subsidy programmes (SISPs) 
based on information and communication technology (ICT) 
are implemented and the institutional challenges that un-
dermine their effectiveness.
Purpose: This article assesses the implementation of ICT-
based SISPs and their challenges in SSA using the Nigerian 
e-wallet input subsidy programme as a case study. We 
draw on a conceptual framework that integrates the na-
tional innovation system (NIS), contingency theory, and 
new institutional economics.
Approach and methods: We analysed expert interviews 
and participatory qualitative data from Process Net-Maps 
and focus group discussions (FGDs) using content and 
Process Net-Map analyses.
Findings: The results show that over 20 public, private and 
community actors were involved in implementing the e-
wallet SISP across five stages. The programme increased 
private-sector participation, reduced corruption, improved 
recipient targeting, and speeded up input delivery compared 
to first-generation input programmes. However, weak in-
stitutional arrangements (such as poor funding, restricted 
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1  | INTRODUC TION

Agricultural subsidy programmes are crucial to increasing productivity and reducing poverty among small-scale 
farmers in sub-Saharan Africa (SSA) (Jayne et al., 2018; Jayne & Rashid, 2013; Kos et al., 2023; Ngoma et al., 2021; 
Pan & Christiaensen, 2012). In the early 1970s, first-generation input subsidy programmes (FISPs) were intro-
duced across SSA to overcome failures in input markets and meet a wide range of economic, social and political 
objectives (Liverpool-Tasie & Takeshima, 2013; Wiggins & Brooks, 2012). These programmes relied on the public 
sector to procure and distribute subsidized agricultural inputs, such as fertilizer and seeds, to small-scale farmers. 
However, FISPs proved largely ineffective. In Nigeria, over 50% of distributed inputs failed to reach the intended 
farmers (Liverpool-Tasie & Takeshima,  2013), while 30%–40% of inputs were illegally diverted in Zambia and 
Malawi (Jayne & Rashid, 2013). The programmes faced costly and burdensome administrative processes, wide-
spread diversion and leakages, and lengthy bureaucratic tendering processes that delayed input delivery (Jayne 
et al., 2013; Liverpool-Tasie, 2014a; Wiggins & Brooks, 2012).

By 2010, following Malawi's success, Nigeria and eight other African countries introduced “market smart” 
input subsidy programmes (ISPs).1 These second-generation ISPs (SISPs) were designed to promote private-sector 

 1To be “market smart,” ISPs must promote private-sector growth, appropriately target beneficiaries not yet using modern inputs but who could 
benefit from them, be part of a broader strategy encouraging complementary inputs and markets strengthening, have a clear exit strategy, and 
promote free entry and competition among actors (Jayne et al., 2018; Jayne & Rashid, 2013; Pan & Christiaensen, 2012).

institutional collaborations, and stakeholder capability gaps) 
undermined the innovation aspect of the e-wallet SISP. The 
programme also faced five main challenges: policy inconsist-
ency, poor information flow and weak reporting, moral haz-
ards such as “round-tripping,” input leakage and diversion, 
and elite capture. The study concludes that institutional con-
straints, rigid organizational structures, and a narrow focus 
on solving first-generation programme challenges limited the 
ability of actors to adapt to new and evolving challenges.
Policy implications: Effective SISPs and input policies re-
quire supportive institutional environments that allow ac-
tors from all sectors to function effectively. Programmes 
should thus be designed and managed with flexible and 
organic structures that foster collaboration among private, 
public, and community stakeholders. Continuous, stage-
specific evaluations and smart governance tools, such as 
real-time mobile data collection and buy-back initiatives, 
can strengthen monitoring, input tracking, accountability, 
and input use incentives.

K E Y W O R D S
Africa, agricultural inputs, e-wallet growth enhancement 
support scheme (GESS), input subsidy programme, institutional 
challenges, Nigeria, Process Net-Maps
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involvement and address FISP failures. Unlike the state-controlled FISP, SISP was jointly financed and imple-
mented by the federal government and interested states through counterpart financing (Jayne et  al.,  2018; 
Wossen et al., 2017), with local communities involved in targeting and distribution. Input vouchers were intro-
duced to better target beneficiaries, attract private agro-dealers, and improve efficiency in public procurement, 
coordination, and distribution (Jayne et al., 2013).2 Some countries also introduced an ecosystem involving infor-
mation and communication technologies (ICT) into SISPs to ease bottlenecks in input targeting and delivery 
(Kijima, 2022).

The Nigerian growth enhancement support scheme (GESS) is an ICT-based SISP (Benjamin et al., 2021; Wossen 
et al., 2017), established between 2012 and 2015, to offer small-scale farmers low-cost fertilizers and other inputs 
(such as seeds). The scheme uses a unique design that incorporates new ways for input development, procure-
ment, and distribution. It also introduces an electronic voucher system (e-wallet) for “smart targeting” of recipients 
and input delivery.3 Fifteen states (12 maize producing states) participated in the GESS (Liverpool-Tasie 
et  al.,  2017), making it a major agricultural policy that spanned all government levels and regions of Nigeria. 
Additionally, it signifies an example of a strengthened, nationally scalable SISP similar to other African SISPs 
(Liverpool-Tasie, 2014a; Liverpool-Tasie & Takeshima, 2013). However, the scheme was also deemed inadequate 
due to the challenges posed by institutional and political failures, necessitating a thorough analysis to advise 
policy-makers on the best course of action (Kijima, 2022; Liverpool-Tasie, 2014b; Tiri et al., 2015).

In response, Nigeria switched to the Presidential Fertiliser Initiative (PFI) in 2015. This reduced the gov-
ernment's role in input procurement and distribution, resulting in subsidy removal and support for private-led 
input market development. However, the ICT-based ISP still supports other safety net programmes such as 
social cash transfers (Faith et al., 2024; Garcia & Moore, 2012). For example, direct social cash transfers rely 
on ICT-based ISP data for farmers' background and contact information. Despite the growing importance of 
ICT, its role in ISPs and other development programmes remains unclear. Specifically, how the ICT-based SISP 
was implemented is poorly understood, as are the value (or challenges) ICT offers for SISP management and 
whether the ICT-based SISP has been successful in reducing bottlenecks and improving farmers' access to 
modern technologies in SSA.

Several studies have evaluated ISPs in SSA (Liverpool-Tasie,  2014b; Liverpool-Tasie et  al.,  2017; Mason 
et al., 2013; Olomola, 2015; Takeshima & Liverpool-Tasie, 2015). However, research on the implementation of 
ICT-based SISPs remains limited. Most studies focus on the impact of ISPs, particularly the Nigerian Growth 
Enhancement Scheme. Wossen et al.  (2017) analysed the productivity and welfare effects of e-voucher-based 
ISPs in Nigeria, while Benjamin et al. (2021) examined their impact on different extension service delivery systems. 
Useful studies by Olomola (2015) and Michael et al. (2018) assessed the scheme's performance and challenges 
but mainly used data from a few key implementors and secondary sources. Their studies did not comprehensively 
assess and map the full range of actors, their interactions, or the specific steps involved in implementing the 
scheme—from policy design through innovation development to delivery. Jayne et al. (2013) emphasize the need 
to better understand the programme's design, its implementation process, and the challenges encountered during 
input production, distribution, and delivery phases.

Similarly, the role of ICT in SISP, especially in the design, implementation, and impact evaluation of the scheme, 
is still poorly understood. This is important, as the current evidence on SISP effectiveness and its impact on agri-
cultural productivity in SSA remains mixed (Kijima, 2022; Ngoma et al., 2021; Wossen et al., 2017).4 The lack of 

 2Since few African countries produce modern and finished inputs such as agrochemicals and fertilizers, private agro-dealers participate in the input 
market by either importing finished products or raw materials that are later blended locally. Thus, most private agro-dealers participate at the 
midstream as local retailers who sell inputs to beneficiaries at government-approved depots and subsidized rates.
 3A larger proportion of the input subsidy budget was earmarked for fertilizer, making it the country's main subsidized agricultural input (Jayne 
et al., 2013; Jayne & Rashid, 2013; Liverpool-Tasie & Takeshima, 2013).
 4Some view the ICT-based SISP as marginally cost-effective and capable of improving targeting and boosting agricultural productivity (Benjamin 
et al., 2021; Jayne et al., 2018; Wossen et al., 2017). Others find them ineffective due to challenges like elite capture and political targeting (Jayne 
et al., 2013; Jayne et al., 2018; Pan & Christiaensen, 2012; Takeshima & Liverpool-Tasie, 2015).
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clarity regarding specific ICT roles, where bottlenecks occur in the scheme, and how they affect SISP implemen-
tation and outcomes, calls for further research. Hence, insights from this study will be crucial for designing ICT-
based developmental programmes, which are increasingly common in Nigeria and other SSA countries 
(Akpan-Obong et al., 2023; Garcia & Moore, 2012; Olumekor et al., 2025).

This study addresses the knowledge gap by assessing the implementation process and challenges of the ICT-
based SISP in SSA. Using the case of the Nigerian e-wallet SISP, we ask four key questions: How was the e-wallet 
SISP implemented? What did new technologies mean for programme management? What opportunities and chal-
lenges arose, and who benefited from these challenges?

The study makes three contributions to the ISP literature in SSA. First, we apply the NIS framework 
(Lundvall,  1999,  2007) to identify the full range of stakeholders and organizational structures involved in the 
development, procurement and distribution of modern agricultural inputs through Nigeria's ISPs. The NIS frame-
work offers a holistic lens for identifying and mapping the full range of innovation actors and their interactions, 
fostering a comprehensive understanding of the innovation process that is lacking in previous studies (Michael 
et al., 2018; Olomola, 2015).

Second, unlike earlier studies (Michael et al., 2018; Olomola, 2015), we use the Process Net-Map approach to 
present a detailed account of how an ICT-based SISP was implemented. This allows us to clearly track the policy 
design and the steps taken in developing, procuring, distributing, and using innovations such as fertilizers and 
hybrid seeds in the e-wallet SISP. To our knowledge, this is the first study to fully document e-wallet SISP imple-
mentation in SSA.

Third, we outline and discuss the implications of ICT incorporation for the programme's management and 
phase-specific challenges that impede effective implementation of the e-wallet SISP. Building on Chelliah 
et al.  (2016), we employ contingency theory (Lawrence & Lorsch, 1967) to identify key bottlenecks that re-
stricted SISP implementation and examine how the actors identified from various organizational structures 
overcame these challenges to ensure successful implementation and benefit realization of the programme. 
Existing research notes some challenges but does not link them directly to where they emerge in the imple-
mentation process.

This article presents the conceptual framework and literature review on the typical challenges faced by ISPs in 
Section 2. It describes the research methodology in Section 3 and presents the results and discussion in Sections 4 
and 5, respectively. The study ends with the conclusion and policy recommendations in Section 6.

2  | CONCEPTUAL FR AME WORK AND LITER ATURE RE VIE W

2.1 | Theoretical framework

The study is premised on the NIS and contingency theory (see Figure 1). NIS provides a holistic framework for iden-
tifying, mapping, and assessing how stakeholders interact within a system (Lundvall, 1999). It employs a chainlike 
model to capture the interplay among actors from various subsystems (e.g., public, private, and community sec-
tors). NIS emphasizes the economic structure by depicting what the key sectors, organizations, and institutions are 
and how they interact to create, diffuse, and utilize innovations. It also highlights institutional environments as the 
foundation of an innovative system. Meanwhile, knowledge, information, and the learning process are regarded 
as the main resources driving successful innovative processes (Lundvall, 2007). We leverage these elements to 
identify key stakeholders in the ICT-based SISP and assess how they interact, learn, and transmit knowledge to 
ensure effective implementation.

Following Lundvall (2007), we implemented the NIS in four steps. First, we identified the key stakeholders 
involved in designing and implementing the ICT-based SISP. Second, we assessed their roles and competencies 
in developing innovations, such as new seed varieties and ICT-based input distribution methods. Here, we 
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analysed the institutional environment by examining laws and regulations that guide stakeholders' behaviour 
and influence along the SISP (Adetoyinbo et al., 2022; Röling, 2016). Third, we used Process Net-Map to visual-
ize how stakeholders interact from input development to delivery, revealing potential rivalry and cooperation. 
At this stage, we also examined institutional and political arrangements that shape policy design and implemen-
tation, alongside the influence of stakeholders in the success of SISP. Finally, we assessed the organizational 
structures to which stakeholders belong (e.g., public, private, and community sectors). This analysis clarifies 
which subsystems are critical to producing or procuring, subsidizing and innovatively delivering modern agricul-
tural inputs through ICT to end users.5

However, the NIS framework only helps to identify stakeholders and explain their interactions. It lacks the 
necessary flexibility to fully capture the challenges stakeholders from different sectors face and how they adjust 
to address them or leverage these challenges. To address this gap, we apply contingency theory (CT) (Lawrence 
& Lorsch, 1967). CT holds that organizational effectiveness arises when systems, structures, and processes align 
with contingencies (see Chelliah et al., 2016, for CT application to institutional challenges). Contingencies, here-
after referred to as ISP challenges, are external conditions beyond organizational (or managerial) control that in-
fluence activities and performance (Donaldson, 2001). Organizational theory highlights three main contingencies: 
the environment (where organizations operate and tasks are performed), strategy (nature of tasks managed), and 
size. The CT framework centres on three dimensions: situation (external conditions such as ISP challenges—further 
described in Section  2.2), response (organizational adjustments that stakeholders make to address these chal-
lenges or leverage opportunities, and performance (outcomes of SISP implementation) (Lawrence & Lorsch, 1967). 
Figure 1 presents the final conceptual framework, showing that ISP challenges trigger reactions from intercon-
nected stakeholders across governance structures identified through the NIS. These reactions then determine 
ISP effectiveness.

2.2 | Organizational challenges in input subsidy programmes

The ISPs involve three types of organizational structure (Figure 1): government (state), private (market), and 
third (community-based) sectors, each with its idiosyncratic challenges. While state and market sectors domi-
nate, the third or community sector, which includes non-governmental organizations (NGOs) and farmer groups, 
intervenes when public and private sectors fail to effectively implement ISPs. Using a new institutional econom-
ics perspective and an extensive review of the literature, we present a summary of the challenges faced by each 
sector in Table 1.

 5Understanding ICT innovation adoption is vital. However, as this is not the focus of this study, readers should refer to the review by Ayim 
et al. (2022) for more details.

F I G U R E  1 Conceptual framework based on national innovation system and contingency theory. Source: The 
authors.
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3  | RESE ARCH METHODOLOGY

This study used an explorative qualitative research method to assess the implementation process and challenges 
of ICT-based SISP in SSA. This method offers an effective depiction of stakeholders' implicit knowledge about 
complex SISP processes and concepts, such as organizational challenges, which are sensitive topics among the 
stakeholders involved (Daum & Birner, 2017; Ilukor et al., 2015; Lubungu & Birner, 2018). By employing qualitative 
approaches such as participatory FGDs and Process Net-Maps, the SISP's processes, institutional and political 
arrangements, and its challenges could be effectively mapped and analysed.

3.1 | Sampling

This study was conducted with farming populations and other experts involved in the implementation of 
the Nigerian GESS, with guidance from academic researchers and ministry experts. The focus was on three 
states: Kaduna, Oyo and Lagos. Kaduna and Oyo were selected due to their participation in the SISP and 
the high proportion of the population involved in maize farming and maize production (FMARD, 2011b). 
Lagos was selected because it houses key agro-dealers, a port, and blending facilities (Liverpool-Tasie & 
Takeshima, 2013).

We used purposive snowball sampling to systematically identify and connect with key stakeholders involved 
in the SISP, overcoming the challenges in reaching them. University researchers and experts identified the first set 
of participants in each state; these participants then identified respondents for subsequent interviews and FGDs. 
All participants were sampled based on their roles, experiences, and familiarity with e-wallet SISPs. An overview 
of sampled participants is presented in Table 2.

3.2 | Data collection

We collected primary qualitative data between June and August 2015. In the first stage, we combined FGDs and 
Process Net-Map to identify stakeholders and map the steps involved in purchasing, subsidizing, and distributing 
agricultural inputs through the e-wallet SISP. We also pinpointed where challenges appeared within this process. 
We conducted key informant interviews in the second stage to build on insights from FGDs and Process Net-
Maps, and to understand institutional and political arrangements within the programme. Here, we examine how 
the NIS and actors in different organizational structures responded to or took advantage of opportunities created 
by SISP challenges. Taken together, we conducted nine FGDs, eight Process Net-Maps, and 21 interviews with 69 
participants (Table 1).

3.2.1 | Focus group discussions

Nine FGDs were conducted with 48 stakeholders in the Nigerian e-wallet ISP (Table 2). Participants were in-
formed of the study's objectives, and informed consent was obtained to record the discussions. Semi-standardized 
questionnaires with open-ended questions were used to obtain information on the sociodemographic 
characteristics and knowledge of government policies that support maize farmers.6 For example, we asked, 
“What agricultural subsidy policies have been implemented by the government in recent years, and what does 
each policy entail?” We then explored the NIS and the e-wallet SISP implementation process to understand its 

 6Two types of guidelines were designed with diverse questions for farmers and field experts.
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ecosystem, following the four steps described in Section  2.1. First, participants were asked to identify 
stakeholders involved in the implementation and management of e-wallet GESS, from policy design to input 
procurement and input use by end users. Next, they discussed interactions among these identified stakeholders 
while assessing the organizational structures to which they belong. We paid particular attention to collaboration, 
rivalry, and influence within the innovation system. These themes were probed with questions such as “Who are 
the main actors involved in the implementation of this scheme, and what type of interactions exist among them?” 

TA B L E  2 Overview of participants in the interview and focus group discussion.

Respondents Acronyms #FGDs
#Process 
Net-Maps #Interviews #Participants

NARI: Field Office NARI-FO1-2 1 1 2

NARI: Research Department NARI-RD1-4 1 1 4

NARI: Breeding Department NARI-BD1 1 1

IITA: Breeding Department IITA-B1 1 1

FDA: Field Office FDA-FO1-2 1 1 2

OYSMA: Permanent Secretariat OSMoA-PS1 1 1

OYSMA: Agricultural Directorate OSMoA-AD1-2 2 2

OYSMA: Extension Office OSMoA-EPM1 1 1

Small-scale farmers – Saki SFS1-15 1 1 15

Small-scale farmers – Ilora SFI1-3 3 3

Large-scale farmer – Oyo LFO1 1 1

OYSMA – ADP OSMoA-ADP1-10 1 1 10

NFRA NFRA1-2 2 2

Academic Institutions: University AIU1-6 1 6

Farmer group – Oyo FGO1 1 1

KSMA – ADP KSMoA-ADP1 1 1

KSMA: Field Office KSMoA-FO1-2 1 1 2

Farmer group – Kaduna FGK1-2 1 1 2

Large-scale farmer – Kaduna LFK 1 1 1

FIIRO FIIRO1-5 1 1 5

Agro-dealers AD1-2 2 2

Expert 1 Expert1 1 1

Cellulant Cellulant 1 1

IFDC IFDC 1 1

NASC NASC 1 1

Kaduna State 2 2 2 6

Oyo State 6 5 11 52

Lagos State 1 1 4 7

Others 0 0 4 4

Total 9 8 21 69

Source: The authors. FDA = Federal Department of Agriculture; FIIRO=Federal Institute of Industrial Research Oshodi; 
NARI=National Research Institute; IITA = International Institute of Tropical Agriculture; OYSMA = Oyo State Ministry 
of Agriculture; KSMA = Kaduna State Ministry of Agriculture; NFRA = National Food Reserve Agency; International 
Fertilizer Development Center = IFDC; NASC=National Agricultural Seed Council.
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We also asked participants to debate the roles of the actors in the SISP. Finally, we used the Process Net-Map to 
visualize the implementation process, stakeholder positions, and bottlenecks in the SISP.

3.2.2 | Process Net-Maps

The study used Process Net-Map (see application in Birner et al., 2012; Ilukor et al., 2015; Raabe et al., 2010; 
Schiffer & Hauck, 2010) to sequentially depict the programme's steps. We applied it to visualize actors' roles and 
trace the steps taken to implement SISP, highlighting where challenges arose. Process net-mapping involves six 
steps: 1) explaining the procedure to participants; 2) identifying and naming all actors in the scheme by participants7; 
3) describing the scheme's implementation procedures, responsible actors, and interactions8; 4) identifying 
possible rivalry and collaboration along the SISP ecosystem; 5) using the contingency perspective to recount 
challenges faced during the SISP and the effectiveness of each organizational structure in achieving predeter-
mined objectives; and 6) identifying changes in the SISP processes to understand how actors in various govern-
ance structures (that is, market, government and community) adapted to or took advantage of each challenge. 
Visualization facilitated discussions about the emergence of challenges and the adjustments made by each actor. 
At every step, participants shared and discussed their ideas until they reached consensus, improving the validity 
of the data obtained. Overall, eight SISP Process Net-Maps were produced.

3.2.3 | Expert interviews

Twenty one interviews were conducted with experts from various types of organizations and at different 
stages of the implementation of the Nigerian e-wallet ISP. Respondents included: private actors (e.g., farm-
ers and agro-dealers); government institutions involved in the design and implementation (e.g., researchers, 
academic institutions, extension agents, field officers); and community stakeholders (e.g., farmer organiza-
tions). Secondary data, such as policy papers, existing literature on the effectiveness of the Nigerian SISP, 
and statistical data, were obtained to triangulate data from expert interviews, improving the validity and con-
firmability of our results. The interviews and FGDs were held in English, except for sessions with small-scale 
farmers, which were in the local language (Yoruba and Hausa) and subsequently translated. Important details 
were recorded using audio recorders and jotters, which improved data reliability. The interviews and FGDs, 
which included Process Net-Mapping, lasted between 30 and 150 minutes. Finally, we reviewed and validated 
our results with Cellulant, the International Fertilizer Development Center (IFDC), university researchers, and 
other ISP experts.

3.3 | Data management and analysis

The Nigerian e-wallet SISP implementation process was mapped using the Process Net-Maps data. We then 
combined information from FGDs, Process Net-Maps, and interviews to analyse the challenges facing the e-
wallet SISP and identify adaptation strategies to overcome these challenges and improve the scheme's effec-
tiveness. Qualitative data were transcribed into separate Microsoft Word files and subjected to content 
analysis following Mayring's (2015) five-step procedure: (1) deductive selection of eight themes to depict SISP 

 7Actors' names were written on paper stickers and glued to A1-sized cardboard.
 8Each stage was depicted using numbered arrows drawn and connected on the cardboard. A legend box was created below the map to describe 
each stage. The Process Net-Map was continuously revised when participants identified new actors until the whole process was mapped.
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processes and analyse challenges based on our theoretical framework9; (2) coding relevant themes into “nodes” 
using NVivo software; (3) revising these nodes and creating sub-nodes. For example, two sub-nodes, 
“Organizational Challenges” and “Affected Points,” were created under the “Challenges” node; 4) working 
through the data and sorting codes, texts, and metaphors to form meaningful narratives by linking themes, 
sub-categories, and passages; and (5) analysis and interpretation of items in step 4 alongside the Process Net-
Maps. We also reviewed policy documents, reports, and statistics to complement and validate our qualitative 
findings.

4  | FINDINGS

4.1 | National innovation system for modern agricultural inputs

Figure 2 shows the interaction between eight public and private stakeholders involved in the Nigerian e-wallet 
GESS. However, this is simplistic, as more actors across three innovation subsystems—political, knowledge, and 
input value chain—were involved in developing, distributing, and using subsidized agricultural inputs in Nigeria (see 
Figure 3). The political subsystem includes government agencies managing policy-making, regulation, and super-
vision of input innovations and distribution. The knowledge subsystem comprises organizations that develop and 
disseminate innovations such as new varieties, fertilizers, and their related information. It has two components: 
knowledge generation, involving academic and research institutions; and knowledge application and diffusion, com-
prising extension agents and agribusiness firms. Although there are private actors, publicly owned institutions 
dominate this subsystem.

The third subsystem—input value chain—represents the business side of the NIS. It includes private actors 
such as farmers, agro-dealers/SMEs, middlemen, and importers. Within the Nigerian ISP, this subsystem fo-
cuses on supplying inputs to small-scale farmers in rural areas. These farmers are aged 18 years or above, hold 
land of three hectares or less, and are organized through community- or farmer-based groups. They access 
modern inputs through multiple channels, including private (market) (i.e., agro-dealers and retailers) or public 
(state) channels (i.e., extension and research institutions), or most commonly, distribution channels involving 
public-private collaboration (Liverpool-Tasie & Takeshima, 2013). The e-wallet SISP uses a method based on 
public-private partnerships. We elaborate on actors' roles and the implementation of the programme in the 
following subsections.

4.2 | Implementation of Nigerian e-wallet GESS

The Nigerian SISP involved more than 20 stakeholders executing 43 activities (Figure 4a,b). Each step is numbered 
and explained below the maps. The e-wallet SISP began with the policy framework, set out in 2011 through the 
agricultural transformation agenda (FMARD, 2011a, 2011b) (step 1). This phase involved information exchange 
and financial agreements among public institutions within the political subsystem, particularly between state 
governments and the federal government,10 represented by the Federal Ministry of Agriculture and Rural 
Development (FMARD).11 The roles and implementation rules of the actors were established here.

 9The themes included (i) supporting policies in the Nigerian maize sector; (ii) stakeholders along the ISP, focusing on their innovativeness, core 
competencies, interactions, and trust; (iii) stakeholders' roles and property rights along the SISP; (iv) governance structures, their capability and 
influence to drive ISP objectives; (v) ISP performance measures; (vi) inherent challenges and their points of occurrence; (vii) contingent adaptation 
of SISP's governance structures; and (viii) strategies to overcome challenges and address affected points.
 10This is the first of its kind, as previous ISPs in Nigeria were generally implemented by the federal government without state government support.
 11Now, the Federal Ministry of Agriculture and Food Security.
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F I G U R E  2 Framework showing the main stakeholders involved in e-wallet GESS. Source: The authors based 
on Cellulant report.

F I G U R E  3 Typical NIS of the Nigerian agricultural input sector, adapted from Adetoyinbo et al. (2022). 
Source: The authors. NB: Broken lines represent weak links.
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Steps 2–4 form the pre-procurement phase, where FMARD tendered agro-input manufacturers and suppli-
ers. In step 3, FMARD informed private agro-input and seed companies of the government plan, urging them to 
boost local production and establish functional procurement and distribution centres. The National Agricultural 
Research Institutes (NARI) and selected agro-firms were briefed as to input requirements and supervised to en-
sure compliance with quality and policy guidelines.

F I G U R E  4  (a) Process Net-Map of the Nigerian second-generation e-wallet ISP showing input procurement 
and distribution processes and information flow. (b) Process Net-Map of the Nigerian second-generation 
e-wallet ISP showing supervisory roles and fund flow. The combined map is shown in Figure A1 in the 
supplementary file. Source: The authors.
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The production and procurement phase (steps 5–11) involved releasing counterpart funds by federal and 
state governments as specified in step 1. FMARD disbursed funds to NARIs and seed companies for seed 
development and multiplication, and to agro-input companies for fertilizer manufacturing, importation, and 
blending. The Central Bank of Nigeria (CBN) and FMARD instructed the Bank of Agriculture (BOA) and other 
financial institutions, such as the National Sovereign Investment Authority, to provide low-interest loans to the 
private sector for fertilizer-related activities. In step 7, FMARD tasked the National Agricultural Seed Council 
(NASC) with expediting seed certification, releasing funds to the seed certification committee to finalize the 
approval of new varieties.

Steps 12–16 form the design phase. FMARD used Cellulant Nigeria Limited to design, build, and integrate all 
stakeholders: 17 local fertilizer manufacturers, 2,500 agro-dealers/retailers, and NARIs. Cellulant provided essen-
tial resources and information to support their functions. FMARD also engaged the International Center for Soil 
Fertility and Development (IFDC) as supply-chain manager,12 responsible for stakeholder capacity-building and 
coordinating timelines and activities. With support from Agricultural Development Programme (ADP) extension 
agents, IFDC estimated the number of small-scale farmers eligible as beneficiaries, using Cellulant reports based 
on the national farmer database and state government directives. In step 16, IFDC urged state governments to 
establish affordable storage facilities for agro-dealers. This recommendation was designed to address challenges 

 12Other supply-chain managers in other states are Jetlink Nigeria Ltd. and Ecalpemos Technologies Ltd.

F I G U R E  4   (Continued)
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such as poor roads, high transport costs (50%–60% of input cost), and limited financial capacity, all of which re-
stricted rural input market presence.

The registration phase spanned steps 17–24. After FMARD and the state governments approved the e-wallet 
SISP rollout, IFDC authorized ADP to notify potential beneficiaries meeting federal and state criteria. Local mass 
registration was encouraged, with the assistance of FBOs and COs. Unlike FISP, FMARD used ad hoc enumerators 
to register potential beneficiaries using a standard registration form.

In steps 23–24 (Figure 4a), enumerators collated completed forms and screened farmer data (e.g., farm 
size, crops grown, and location) to verify eligibility as small-scale maize farmers in approved states. Eligible 
farmer forms are sent to “Data Science” for digitalization, and unique codes are generated with the help of 
the National Identity Management Commission. The electronic data are then returned to Cellulant for fur-
ther processing, with a text sent in English to the farmer's phone: “You are now registered for GES program 
so that you can get fertilizer & improved seeds at reduced prices. Your GES farmer identification number is 
xxxxxxxx.”

Steps 25–30 (Figures 4a-b) denote the production and procurement phase. In 2012, NARIs released maize 
seed varieties for certification and sent them to seed companies and suppliers for multiplication. NARI-BD1 said: 
“By 2012, we released Ife hybrid 3 and 4, which are purely hybrid with high provitamin A levels. In 2012, we re-
leased Ife hybrid 1 and 2, white maize varieties with higher yield potentials than older varieties.”

During this period, private input suppliers produced and blended fertilizers (as specified in step 4), while im-
porters procured fertilizers. The inputs were transported to private warehouses for sorting and storage until dis-
tribution began. Cellulant prepared for distribution by confirming farmers' demographic data (i.e., name, gender, 
and occupation) using the National Population Commission's database. It also partnered with mobile network op-
erators (MNOs) to confirm mobile network coverage in targeted areas. Contracts on tariffs and delivery channels 
were finalized to push electronic vouchers to recipients' mobile phones.

The penultimate stage, steps 31–36 (Figure  4a), involved the distribution of subsidized agro-inputs. Maize 
seeds and fertilizers were moved from private warehouses to local storage facilities at the redemption centres, 
established by Cellulant in collaboration with state governments. Cellulant sent four texts to recipients' phones 
at different intervals, containing information about the input and vouchers, unique codes, an invitation to visit an 
agro-dealer at a specific redemption centre, and a reminder to redeem inputs. IFDC representatives are expected 
to be present at redemption centres. According to Cellulant, the texts sent to recipients were:

1.	 You are entitled to 2 bags of 50 kg of fertilizer, 1 bag of Maize (20 kg), 1 kg of agrolyser, and 50 kg of 
crystallizer.

2.	 Please proceed to …………………… (redemption center) with xxxxxxxxxxx (amount) cash to collect your fertilizer 
and improved seeds.

3.	 Your Cellulant control number is xxxxxxxx. It will be used for verification and confirmation of transactions.
4.	 This is to remind you to proceed to buy fertilizer and improved seeds before the subsidy period ends. The last 

date for the purchase is dd-mm-yy.

At the redemption centre, farmers presented their codes, which the IFDC staff verified with Cellulant. After 
confirmation, farmers were notified via text about which agro-dealers they could collect subsidized inputs from, 
including the specific quantities linked to a code. During the 2012/2013 season, farmers visited agro-dealers to 
collect the agricultural inputs identified in step 4. Quantities depended on the GESS type: under generic GESS, 
provided once a year before the rainy season (around April), farmers received two 50 kg bags of NPK fertilizer 
(fertilizer containing Nitrogen, Phosphorus, and Potassium) and 10 kg of maize seeds. During the dry season, they 
received three 50 kg bags of NPK fertilizer and 20 kg of maize seeds. The distribution stage concluded with farm-
ers paying agro-dealers/retailers 50% of fertilizer costs and 10% of seed costs.



16 of 32  |    ADETOYINBO et al.

Steps 38–43 cover reconciliation and supervision. The reconciliation committee verified that the quantities 
and costs of the delivered inputs matched the budgeted amount.13 If they matched, it was recommended that 
FMARD and state governments proceed with payments to agro-dealers. The federal government covered 90% of 
seed costs, while federal and state governments each paid 25% of fertilizer costs (50% in total). Agro-dealers re-
imbursed input suppliers and seed companies supplying inputs in step 28. Meanwhile, in steps 42 and 43, IFDC 
monitored and evaluated the programme. NASC and other regulators, such as the Standards Organisation of 
Nigeria (SON), ensured that certified inputs were distributed.

4.3 | Achievements of the Nigerian e-wallet SISP relative to FISP

The e-wallet SISP, unlike FISP, fostered collaboration between private companies and public organizations to fund 
hybrid seed development and release. This attracted private actors, leading to many seed companies entering the 
market and frequent seed release committee meetings from 2011 to 2015, which increased the number of hybrid 
varieties released. NARI-BD1 noted:

All the varieties that I released in the last 4–5 years are not because these materials were not on 
the shelf before, but nobody has the kind of money to carry out multi-location and on-farm trials 
that are required to release them … With increased awareness, I secured a USD 185,000 Bill Gates 
Foundation grant between 2010 and 2014 to evaluate and release varieties … we hope that things 
will change for better now because more seed companies are entering the country, as some of the 
hybrids we just released have been licensed to 10 companies. We are preparing to release the pa-
rental seed materials to them for multiplication, distribution, scaling-out, and trading.

Unlike FISP, where the public sector led input procurement and distribution, SISPs involved over 23 input suppliers 
and 2,500 agro-dealers nationwide. This approach boosted input supply and rural coverage, according to Cellulant, 
KSMoA-ADP1, and FDA-FO1-2.

Early organizational challenges, such as corruption and financial misappropriation by political stakeholders, 
declined due to better tendering and the replacement of the public ISP ecosystem builder with a private actor 
(Cellulant). The ICT, in particular, allowed for the introduction of checks and balances across various phases of the 
scheme. These included digital matching of orders, input delivered, and waybills by the reconciliation committee, 
as well as monitoring by supervisory agencies. The Nigerian e-wallet was relatively cost effective, spending NGN 
82.38 billion on 7.2 million farmers, who received more input quantities and types  in 2014, compared to 6.65 
billion naira (NGN) on 729,000 farmers in 2012. FDA-FO1-2 explained:

You can see that we have a series of checks and balances … IFDC and its ad hoc staff see whatever 
agro-dealers want to receive with the waybill before they (inputs) are received. Agro-input com-
panies know they cannot supply less or more than they have been told. Hence, that channel for 
corruption is blocked. For the payment process, the reconciliation committee sits down to review 
whatever the agro-dealers receive. The 66 redemption centres (in Oyo State) call IFDC ad hoc staff 
and agro-dealers to defend their figures. Apart from having them on the ground, we (FDA) also 
conduct daily monitoring between 8 a.m. and 5 p.m. to ensure transparency and accountability.

Figure 5 shows that farmers benefited from improved access to high-yielding varieties, better targeting, and timely 
input delivery, leading to increased demand, modern input use, productivity, and welfare gains. With the ICT, the 

 13Consists of agro-dealers/retailers, IFDC, ADPs, and state government representatives
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number of farmers served increased by 320% between 2012 and 2013 (428,000 compared to 1,800,000), while 
the redemption rate increased from 52% to 78% during the same period. As shown in Figure 5, fertilizer consump-
tion increased by 28%–149% between 2012 and 2015, when there was an election and a change of government. 
Between 2011 and 2014, over 12 million farmers benefited, with 73% of targeted farmers receiving subsidized 
inputs. Nationally, more than 14.5 million bags of NPK and urea fertilizers were distributed, including 257,000 
bags to 128,000 farmers in Oyo State and about 917,000 bags to approximately 418,000 farmers in Kaduna State, 
resulting in an increase of 20.1 metric tonnes in domestic food production. The e-wallet improved transparency 
and enabled performance tracking, allowing effective monitoring, lower costs, and reduced corruption through 
digital reconciliation of procurements and deliveries.

F I G U R E  5 Performance of the Nigerian second-generation e-wallet ISP across states in Nigeria. Source: The 
first figure is based on the Cellulant report, while the second is sourced from Fertilizer Technical Working Group, 
with the analysis done by AfricaFertilizer. The second figure shows the amount of various fertilizers consumed in 
metric tonnes.
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The programme has been a laudable one because it helps farmers. I could remember in 2013 
when it was flagged off at Ilora, there was this very old man crying and saying that since 
he has been farming, he has never laid his hand on a bag of fertilizer, not to talk of two. He 
said all he does yearly is buy in modus (small bowls) … At the same time, the programme has 
increased their level of production due to access to fertilizer and hybrid seeds … you can see that 
we have a series of checks and balances … IFDC and its ad hoc staff see whatever agro-dealers 
want to receive with the waybill before they are received. Agro-input companies know they can-
not supply less or more than they have been told. Hence, that channel for corruption is blocked. 
For the payment process, the reconciliation committee sits down to review whatever the agro-
dealers receive. The 66 redemption centres (in Oyo State) call IFDC ad hoc staff to defend their 
figures. Apart from having them on the ground, we (FDA) also conduct daily monitoring between 
8 a.m. and 5 p.m. to ensure transparency and accountability. [FGD with FDA-FO1-2]

Many farmers said it was the first time they had ever received government-supplied fertilizer. The 
products reached the intended communities. Previously, fertilizer would often disappear, never 
reaching the farmers at all … I think I prefer the e-wallet thing because it actually worked … When 
reconciling records, we [the reconciliation committee] often found that claims by agro-dealers 
about the number of redemptions far exceeded the actual transactions recorded in the system. 
This contributed to payment delays of four or five years for some agro-dealers … We had to close 
some agro-dealer stores because of such practices (adulteration and round tripping) and reroute 
farmers to more reliable centres [Interview with IFDC].

The outcomes suggest that the e-wallet SISP outperformed FISP in several respects, but struggled to reach all rural 
farmers, with coverage under 80% and redemption below 75%. It also faced issues with timely delivery and meeting 
the expected agricultural productivity.14 The next subsection details these challenges.

4.4 | Challenges in the Nigerian e-wallet SISP

We draw on the qualitative data and Process Net-Maps in Figure 6, which use red circles to mark where challenges 
arose in the e-wallet SISP. Although the ICT-based SISP achieved some successes, we observed eight challenges: 
inconsistent institutional environment (e.g., fluctuating political support); inadequate funding; weak institutional 
arrangements (e.g., limited collaboration and stakeholder capacity); farmer and infrastructural constraints (e.g., 
ICT-related problems); moral hazards such as input leakage and adulteration, elite capture and exclusion; and cor-
ruption. These challenges appeared throughout the lifecycle of the SISP, affecting both its NIS and its implementa-
tion phases. The following subsections detail the main challenges.

4.4.1 | Main organizational challenges

We identified five main challenges according to their intensity, flexibility, and impact on SISP procedures: in-
consistent institutional environment; weak institutional arrangement; input leakage, adulteration, and diversion; 
elite capture and exclusion; and inadequate funding flow (summarized in Table 3). These challenges affected both 

 14Figure 4's second panel suggests the PFI might exceed e-wallet GESS in fertiliser consumption, owing to more private sector investment in 
domestic fertiliser production, particularly urea. “Although it is without direct subsidy, the government still absorbed some costs such as currency 
risk and financing costs, which can be considered indirect subsidies” [Expert1]. However, it remains unclear if small-scale rural farmers increased 
fertiliser consumption under the PFI, unlike the e-wallet GESS, which focuses on them.



    |  19 of 32ADETOYINBO et al.

private and state actors (see Table 1 in subsection 2.2), covering the scheme's environment, strategy, size, and the 
nature of the requisite tasks.

4.4.1.1 | Inconsistent institutional environment
Respondents reported that unfavourable institutional environments hampered the SISP design phase, which com-
prises policy development, input production, and procurement. Unlike FISPs, which are implemented without a 
state (regional government) sponsor, state governments sometimes use the SISP for political purposes, compli-
cating policy coordination and nationwide scheme implementation. Some states affiliated with different politi-
cal parties showed initial reluctance or withdrew after initial agreement, reducing their involvement and further 
undermining federal–state collaboration. This lack of coordinated effort hindered the success of the SISP, which 
depends on cooperation at both the federal and state levels. Instead of building storage and redemption facili-
ties near farming communities for private agro-firms, some state governments repurposed old, distant buildings, 
confronting recipients with higher transportation and logistics costs.

4.4.1.2 | Weak institutional arrangement
The e-wallet SISP also suffered from weak institutional arrangements and limited capacity. Registration processes 
were hampered by poor integration of local COs and FBOs, making registration and targeting unsystematic. In 
places where COs and FBOs were better linked, particularly Northern Nigeria, high transaction costs for organ-
izing input supply remained a significant challenge. Poor infrastructure, such as inadequate roads and limited 
mobile networks, further restricted the ability of these organizations to share information and conduct regular 
meetings.15

 15[FGO1; SFS1-15; SFI1-3]

F I G U R E  6 Organizational challenges and bottlenecks in the Nigerian e-wallet ISP.  Source: The authors. 
Figures 4a-b are combined into Figure A1 to show the areas where the challenges occurred.
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Farmers faced substantial information asymmetry because links with other stakeholders were weak or lacking, 
making it difficult to judge input quantity and quality. With no feedback loops, farmers had no way to report prob-
lems about selection and procedural issues, since all information was one-way, from implementors through mobile 
phones. There was no customer service to engage farmers and respond to farmers' complaints. Consequently, de-
livery schedules were uncertain, forcing farmers to make repeated trips to redemption centres. These extra visits 
increased their participation costs, reduced incentives to redeem and use the inputs, and ultimately weakened the 
effectiveness of the SISP.

Moreover, registration efficiency suffered due to the limited capacity of ad hoc enumerators, who often 
had to hand over forms to farmers. Many uneducated farmers struggled to fill in key details, such as mobile 
numbers, leading to a risk of high levels of exclusion. More farmers were excluded because enumerators could 
not reach eligible recipients due to limited capacity. Some registered farmers were omitted during the digita-
lization process due to oversight by enumerators or Cellulant, the e-wallet provider. Farmers with limited ex-
perience and education often relied on educated large-scale farmers for help, which allowed those individuals 
to manipulate entries and benefit fraudulently. Farmers also faced additional transport and logistical costs, as 
returning forms and unvetted entries meant additional corrections and outlay that discouraged 
participation.16

Likewise, government changes to input delivery meant that private actors struggled to situate facilities 
near target areas due to limited financial and physical capacity. As a result, storage facilities and redemption 
centres (about 1,466) were too small in number and too distant from communities (roughly 30–70 km), making 
access difficult.17

The pre-procurement stage, mainly recipient registration, was further hindered by limited capacity among 
stakeholders such as ADP, which, like other public actors, grappled with staff and resource shortages, similar to 
those experienced by FISP. Notifying farmers about the new ISP was challenging, worsened by a farmer-to-
extension agent ratio of roughly 1:800,18 and by unpaid staff seeking alternative sources of income. Although CO 
and FBO collaboration helped, challenges peculiar to community-led programmes, such as limited capacity and 
financial base, rendered such collaboration insufficient. Consequently, many farmers learnt about registration 
only while visiting redemption centres or after other farmers had received inputs, causing tension in some re-
demption centres.19

4.4.1.3 | Input leakage, round-tripping, adulteration, and diversion
As shown in Figure 4, the distribution process faced rampant input leakage, round-tripping, and diversion, includ-
ing underweight inputs. Agro-dealers often diverted subsidized inputs, particularly fertilizers, to traders and non-
farmers in local and cross-border markets, taking advantage of limited supervision and costly rural delivery. 
Oversight by NASC, SON, and IFDC was minimal due to their limited capacity. As a result, input quantity and 
quality checks for 1,466 redemption centres, particularly those in peri-urban and rural areas, were weak.20 Agro-
dealers thus adulterate or reduce input weight after receiving the inputs from seed and fertilizer companies (step 
28): “Sometimes, the bags were underweight—for example, bags labelled 50 kg actually contained just 35–38 kg” 
[Interview with IFDC].

Another challenge involves the principal—agent problem described in subsection 2.2, which fuelled moral 
hazard among agro-dealers. These dealers round-tripped and diverted inputs to recover costs when farmers 
could not pay for subsidized inputs. According to Cellulant, “some agro-dealers gave farmers money to redeem 
inputs, then bought the inputs back from the farmers in the process of round-tripping.” Agro-dealers often 

 16[FDA-FO1-2; SFS1-15; SFI1-3]
 17[NARI-FO1-2; NARI-RD1-4; FDA-FO1-2; NARI-BD1; FGK1-2; SFS1-15; SFI1-3; Cellulant]
 18[NARI-FO1-2; NARI-RD1-4; OSMoA-AD1-2; OSMoA-EPM1; OSMoA-ADP1-10; KSMoA-ADP1]
 19[AIU1-6; FGO1; SFS1-15; SFI1-3; Cellulant]
 20[NARI-FO1-2; NARI-RD1-4; FDA-FO1-2; NARI-BD1]
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resell these inputs to the highest bidder, including wealthy farmers and non-farmers waiting at redemption 
centres for this opportunity. Some farmers, exploiting information and supervisory gaps among SISP stake-
holders, also registered primarily to resell inputs at market rates rather than use them as intended. FGO1 
observed that:

The ultimate goal of the e-wallet SISP is that farmers must use the received inputs to plant … it is 
when they plant, and we see the crop and yield at the harvest that we say the e-wallet has done its 
job … But we found out that some farmers get the inputs and sell.

Delays in input delivery, especially if these occurred after the planting season, encouraged this practice among farm-
ers. According to FDA-FO1-2: “ISP was implemented as planned in the second year, unlike in the first year, where there 
was a delay in distribution of inputs in the southern part where rainfall usually begins much earlier compared to the 
northern part.”

Another factor is that commercial buyers at redemption centres offered resale prices twice or three times 
higher than the subsidized input prices. This was too great a temptation for many to resist, given the high risks 
and uncertainties of agricultural production. Even farmers not interested in expanding production registered to 
resell subsidized inputs and meet financial obligations. According to NARI-BD1: “The subsidy is not getting to the 
farmers. If you give them two bags of fertilizer, you want them to go and produce. However, they get the inputs 
to their house, which are about 50% cheaper, and then, resell them because they paid just 50% of the cost and 
want to pay some bills.”

Overall, the e-voucher ISP failed to improve productivity or food security because moral hazards such as input 
diversion, round-tripping, and adulteration prevented beneficiaries from receiving and using the subsidized inputs 
as designed. The scheme also distorted the input market by making farmers lean towards subsidized products over 
other input brands, ultimately deterring private investment. However, the financial burden of the subsidy, inflated 
by this challenge, was high and unsustainable, as the government budgeted about NGN 14 billion in 2012 but had 
to pay over NGN 30 billion in 2013.

4.4.1.4 | Elite capture and exclusion
Elite capture and exclusion severely undermined the e-wallet SISP in Nigeria. Despite improvement in the tender-
ing process, “briefcase entrepreneurs,” who are not real agro-dealers, were found to be registered in the scheme. 
Challenges with elite capture and exclusion of recipients also existed. The private sector, especially enumerators, 
lacked the capacity to register recipients effectively. As a result, registration (steps 17–24) was decentralized, 
relying on third-sector organizations like COs and FBOs to register farmers. Registration forms were given to CO 
and FBO leaders, middle-class farmers, and rural elites.21 However, these individuals often registered both 
themselves and family members as full-time subsistence farmers, excluding the intended recipients. Since 
registration was manual (paper-based) and self-reported, this system allowed data manipulation, elite capture, and 
the exclusion of targeted farmers during delivery.

4.4.1.5 | Inappropriate funding
Another major challenge was irregular and late financial disbursement by political actors (e.g., federal and state 
governments) to subsystems responsible for knowledge generation, application, and diffusion. Federal funding 
supported knowledge generation (e.g., NARIs), while state governments funded application and diffusion bodies 
(e.g., ADPs). The lack of harmonized funding protocols for these public agencies led to uncoordinated finance and 
related activities within SISP. This resulted in poor knowledge and information dissemination to farmers during 
registration and also delays in administrative and supervisory tasks (steps 25–36). NARIs, seed companies, NASC 

 21[AIU1-6; FDA-FO1-2; KSMoA-ADP1; SFS1-15; SFI1-3]
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and its seed certification committee also faced inadequate and delayed funding early on, hindering research and 
delaying seed variety multiplication and release.

Procurement was also delayed by inconsistent government commitment. Support from state governments was 
often uncertain and unsustainable, prompting private actors to delay input procurement until counterpart funds 
arrived. Private firms also struggled due to limited financial capital and poor access to financial support. The in-
volvement of financial institutions in SISP was minimal. The support of the Federal Ministry of Finance, BOA, and 
CBN was insufficient to reduce lending risks, especially for local input suppliers and agro-dealers, as the policy 
framework lacked clear financial backing. Some firms resorted to expensive loans with interest rates exceeding 
15%, while others relied on distribution partners for credit.22 However, harsh macroeconomic conditions, such as 
high foreign exchange fees and unstable import regulations, discouraged private investment. Farmers similarly 
had weak financial ties to commercial banks, limiting their access to loans and their ability to cover additional costs 
related to registration and reception.

Reconciliation committees, which comprise state governments, ADPs, agro-dealers, and IFDC, struggled to 
harmonize redemptions across local areas (step 38) due to insufficient funding for members' time and logistics. 
These committees were responsible for validating electronically transferred input data between IFDC and 
Cellulant and for overseeing input distribution and delivery by agro-dealers to registered beneficiaries. Weak fi-
nancial flows and the states' reluctance to commit additional funds hindered regular meetings at 1,466 redemp-
tion centres.23

Despite these severe challenges, policy-makers and political actors overlooked them during the implemen-
tation phase. This is because addressing such issues would require increased financial support from federal and 
state governments for public stakeholders across other subsystems, a commitment viewed as less politically ad-
vantageous than simply procuring and distributing subsidized agro-inputs.

4.4.2 | Minor organizational challenges

Other challenges include constraints related to infrastructure and ICT. Building an integrated ISP ecosys-
tem required adequate data, which was lacking. Unlike FISP, which targeted all farmers, SISP aimed only at 
full-time subsistence farmers with less than 5 ha. However, no reliable survey or database existed to verify 
eligibility, estimate the number of eligible farmers, or determine the budget. The vague criteria used in poli-
cies and surveys made it difficult to distinguish non-farmers from full-time farmers, and subsistence from 
large-scale farmers. Although small-scale farmers with landholdings of 5 ha or less were listed as primary 
targets (FMARD, 2011b), the criteria overlooked crop-specific plot sizes, ownership types (individual vs. fam-
ily vs. communal), and the proportion of land under active cultivation. Such oversight created room for elite 
capture and manipulation.

Several bottlenecks also ensued because the programme relied heavily on mobile phones for input delivery. 
Farmers were required to present e-voucher texts with unique codes, sometimes more than a year after registra-
tion, to claim subsidized inputs (steps 17–24). Those who lost or damaged their mobile phones or SIM cards and 
could not show these texts were excluded in some areas. In others, farmers could redeem inputs with their regis-
tration confirmation slip. Additionally, many registered farmers never received the e-wallet texts due to poor 
network coverage, which reduced farmer coverage and redemption rates. Since messages were not in local lan-
guages, many uneducated farmers struggled to recognize the English messages from Cellulant and often deleted 
or ignored them.24

 22[AD1-2; IFDC]
 23[NARI-FO1-2; FDA-FO1-2; NARI-BD1]
 24[NARI-FO1-2; FDA-FO1-2; NARI-BD1; KSMoA-ADP1; SFS1-15; SFI1-3]
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In later stages, poor infrastructure (such as road and terrain conditions) and distant storage and redemption 
centres increased farmer logistics and transaction costs. This discouraged many from participating in the scheme 
and monitoring delivery activities. With limited farmer oversight, agro-dealers exploited the gap by altering input 
quantities and prices, adulterating products, and supplying substandard inputs.

Farmer-related constraints also existed. Many targeted farmers lacked the funds to pay for subsidized inputs, 
which sometimes exceeded the initial estimates in step 1. This financial gap led to their exclusion and encouraged 
input leakage, exploited by agro-dealers in conjunction with commercial actors and non-farmers.

In Nigerian ports, outdated amenities, inefficient customs clearing and sub-par haulage systems caused delays 
in fertilizer procurement and blending.25 Only 10% of shipments were cleared within two days; most took two to 
three weeks. Although the government reduced tariffs and tightened regulations, these measures failed to speed 
procurement or clearance. Fertilizer transport costs were also high due to long distances and poor infrastructure. 
Since the main ports were in Lagos, input companies had to transport agro-inputs over long routes, increasing 
risks of theft, accidents, and vehicle maintenance costs.26

Corruption and bribery also hampered SISP. Bribes were common at ports to speed clearance. Transporters 
using unbranded trucks bribed police at frequent checkpoints (about every 6 km). Those who refused faced im-
poundment or long delays, which slowed SISP operations and caused stockouts at redemption centres. These 
illegal costs led companies to inflate subsidized prices (step 36).

Over-invoicing by agro-dealers was another challenge, as they exploited loopholes to increase payments. 
Although reconciliation committees helped to curb this, the process delayed payments to agro-dealers, forc-
ing agro-dealers into cash-and-carry arrangements that slowed subsequent SISP operations and programmes. 
Despite some improvements, bribery and corruption remained persistent bottlenecks within the SISP. However, 
compared to FISP, these challenges were less widespread, mainly occurring during input procurement rather than 
across the entire supply chain.

5  | DISCUSSION

The study builds on existing research (Liverpool-Tasie,  2014b; Liverpool-Tasie et  al.,  2017; Mason et  al.,  2013; 
Takeshima & Liverpool-Tasie, 2015) to examine the implementation of the e-wallet SISP and identify challenges that 
limit its effectiveness. Our results show that over 20 stakeholder groups from the public, private, and community sec-
tors implemented the e-wallet SISP across five stages: policy design and ecosystem finalization; pre-procurement; 
procurement; input handling and distribution; and delivery and utilization. The ICT-based SISP attracted private 
actors, reduced corruption, improved targeting and transparency, and ensured the timely delivery of agricultural 
inputs compared to FISP. Unlike the frequent challenges observed in FISP27 and similar programmes—such as fund 
misappropriation, bribery, procurement leakages, and other forms of corruption (Birner et  al.,  2011; Chinsinga & 
Poulton, 2014; Liverpool-Tasie & Takeshima, 2013; Lubungu & Birner, 2018; Raabe et al., 2010; Tiri et al., 2015)—this 
study finds that the e-wallet effectively curbed these problems where they had previously occurred in past ISPs. 
However, persistent obstacles remain, including an inconsistent institutional environment, weak arrangements, and 
inadequate funding, a critical finding overlooked by previous ISP studies (Michael et al., 2018; Olomola, 2015). While 
these studies identified moral hazards such as input leakage, adulteration, and diversion, elite capture, and exclusion 
as major issues, our study goes further. It identifies weak institutional arrangements and environments as a central 
challenge that allows these problems to persist. The study also pinpoints where these challenges emerge and shows 
that they have shifted to new stages under the e-wallet SISP. We discuss these key challenges below.

 25[AD1-2; AIU1-6]
 26[KSMoA-ADP1; KSMoA-FO1-2]
 27See Table S1 in the supplementary file for input programmes comparison.
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The study shows that poor institutional arrangements and limited stakeholder capacity in the NIS severely 
hindered the implementation of the scheme, mirroring the challenges documented in other developmental pro-
grammes (Adetoyinbo et al., 2022; Arevalo, 2016; Birner et al., 2012; Daum & Birner, 2017; Ilukor et al., 2015; 
Lillesø et al., 2018; Lubungu & Birner, 2018; Marjanovic et al., 2013; Poku et al., 2018; Raabe et al., 2010). Weak 
collaborations between political actors, such as state and federal governments, together with limited human, 
technical, and physical capacities in public agencies such as ADPs and NARIs, undermined the SISP innovation sys-
tem and its implementation. This insight, largely overlooked in earlier ISP research, is further underscored by the 
absence of functional feedback and reporting channels. In particular, the lack of mobile call services for smallhold-
ers caused errors and delays in reports to managing actors such as IFDC and Cellulant. Consistent with previous 
findings (Benjamin et al., 2021; Chirwa & Dorward, 2013; Stenholm et al., 2013), such weaknesses slow admin-
istrative processes, weaken coordination, and obstruct the ability to design and adapt policies to local contexts.

Moral hazards such as input leakage, adulteration, and diversion by private and community actors also occurred, 
mostly during delivery, a  phase different from where they appeared in the FISP. Similar challenges arose in India's 
NREGA programme (Raabe et al., 2010) and Uganda's post-conflict programmes, where inadequate supervision bud-
gets allowed unchecked distribution of adulterated and substandard inputs. Contrary to the assumption that moral 
hazard problems end at delivery (Arevalo, 2016; Birner et  al., 2011, 2012; Chirwa & Dorward, 2013; Lubungu & 
Birner, 2018; Raabe et al., 2010), we find that beneficiaries (smallholders) also diverted subsidized inputs. They did this 
either by round-tripping with agro-dealers or by reselling to other middlemen and commercial farmers.

Elite capture and exclusion by private and community actors were also prevalent, beginning at registration and 
continuing through to delivery. This aligns with findings by Jayne et al. (2018) and Chinsinga and Poulton (2014), 
which suggest that households with larger landholdings and political ties to FO and CO leaders received a dispro-
portionate quantity of subsidized inputs, limiting farmers' overall coverage and redemption rates in SISP. Similarly, 
Pan and Christiaensen (2012) document how elite capture undermines targeting in Tanzania's ISP.

SISP also suffered from delayed and inconsistent public funding, paralleling problems in FISP and Zambia's live-
stock vaccination programme (Lubungu & Birner, 2018). Inadequate funding is a common challenge in SSA devel-
opment programmes, where political actors do not provide consistent funding to public institutions (Adetoyinbo 
et al., 2022; Ghins et al., 2017; Poku et al., 2018). For example, Daum and Birner (2017) found that Ghana's agricul-
tural mechanisation programme suffered market failure largely due to insufficient rural finance.

Although these challenges are well known from FISP and earlier studies (Dorward, 2009; Liverpool-Tasie & 
Takeshima, 2013), their unpredictable emergence in new SISP phases has been overlooked. Many challenges 
surfaced late in implementation due to poor institutional collaboration and weak reporting, either directly 
through institutional interaction or mobile call service, exposing major gaps in the e-wallet SISP. As the SISP 
ecosystem was primarily designed to tackle the FISP challenges related to public procurement and delivery, 
it created rigid structures highly dependent on public and private actors. Consequently, farmers, FBOs, and 
COs were not sufficiently integrated, leading to inorganic structures and processes that could not adapt to 
new challenges in the SISP e-wallet. In addition, the ICT solution was mainly used to improve targeting and 
performance evaluation, but was not applied effectively to monitor activities and reporting. This inflexibility 
and the narrow focus on the FISP challenges led to the neglect of new challenges and mixed results across 
phases. Although adoption of ICT initially improved targeting, allowed integration of private actors, and re-
duced corruption and financial misappropriation (Jayne et al., 2013), it ultimately gave way to low farmer cov-
erage, low redemption rate, input diversion, round-tripping, and delivery delays (Liverpool-Tasie et al., 2017; 
Olomola,  2015; Takeshima & Liverpool-Tasie,  2015). These challenges could have been avoided if farmers, 
FBOs, and COs had been better integrated, if institutional collaboration and support had been consistent, and 
if ICT had been used at all stages of the scheme.

Ultimately, these rigid SISP systems and their challenges benefited three groups. First, some agro-dealers 
profited from input leakage and diversion, devising means to resell subsidized inputs at market prices (Liverpool-
Tasie, 2014a; Olomola, 2015), while also charging farmers extra fees at delivery for immediate financial gain. 
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Second, elite capture allowed CO and FBO leaders and their relatives to secure more subsidized inputs through 
inefficient registration and delivery. Although the ICT-based SISP reduced this challenge compared to FISP, 
Liverpool-Tasie (2014b) found that CO and FO group leaders and their relatives received 1.6 bags of subsidized 
fertilizers more through e-wallet SISP than the average recipient. Third, commercial farmers and non-farmers, 
including agro-input traders, gained by buying subsidized inputs from farmers at redemption centres. Similar 
diversion patterns exist in Kenya, Malawi, and Zambia, where 33% of subsidized inputs are diverted at the 
wholesale level (Jayne et al., 2013), and in Nigeria, where diversion rates have exceeded 50% (Liverpool-Tasie 
& Takeshima, 2013).

6  | CONCLUSIONS AND POLICY RECOMMENDATIONS

This study examines the implementation and organizational challenges of Nigeria's e-wallet subsidy programme, 
one of Africa's e-smart SISPs. Content and Process Net-Map analyses identify over 20 private, public, and com-
munity actors involved in 43 activities. The scheme outperformed traditional FISP by attracting private actors, re-
ducing corruption and financial misappropriation, and improving recipient targeting, which boosted productivity.

However, key objectives of the programme, such as reaching targeted rural farmers, increasing redemption 
rates, shortening time to market, and improving overall agricultural productivity, were not achieved due to five 
main challenges. These included inconsistent institutional environments; weak institutional arrangements among 
private, public, and community stakeholders (e.g., poor collaboration and limited capacity); inadequate funding; 
moral hazards such as input leakage, round-tripping, adulteration, and diversion; and elite capture and exclu-
sion. Institutional constraints, such as a rigid design and stakeholders' narrow focus on eliminating only FISP-
related problems, limited the programme's ability to adapt and overcome these bottlenecks. Since no single fix 
exists, as each organizational structure has its limitations, effective implementation requires flexible structures 
and complementary roles among market, state, and community stakeholders (Adu-Baffour et al., 2021; Daum & 
Birner, 2017; Henderson et al., 2020).

Therefore, policy-makers should foster a conducive institutional environment for NIS by clarifying the roles of 
stakeholders and ensuring coherent policies across government levels. Strengthening the capacity of public and 
private stakeholders in rural areas through increased funding to public institutions like ADP, NASC, and NARIs 
and enhancing technical and human capacity with training and hiring is essential. Timely fund disbursement by 
federal and state governments is also critical for effective programme implementation and delivery. Private ac-
tors, such as input suppliers and farmers, also need affordable loans and political support to sustain input market 
participation.

To improve weak institutional interaction, collaboration between FMARD, state governments, research insti-
tutions, national maize associations, and rural farmers must be improved. This will accelerate planning, tailor im-
plementation to state and local realities, and reduce risks, encouraging impactful entrepreneurship among private 
actors (Adetoyinbo et al., 2022; Lillesø et al., 2018; Stenholm et al., 2013). Regular stakeholder consultations and 
policy meetings should be held to facilitate ongoing exchanges between public and private actors.

Considering the flexibility required to address challenges in development programmes, policy-makers and 
private stakeholders should hold regular meetings. These meetings should review implementation, identify new 
problems, and develop adaptation strategies. This will be critical for the successful implementation of the ongoing 
PFI in Nigeria. Establishing an adaptable multi-level innovation platform with representatives from all sectors can 
enable collaborative and independent problem-solving.

To curb moral hazards such as round-tripping, elite capture, and exclusion in SISP and other develop-
mental programmes, it is vital to expand and update farmer databases. Integrating mobile technologies and 
providing information in local languages will make registration, input handling, and distribution “smarter” and 
more adaptable, minimizing data errors and reducing elite capture and manipulation. For example, enabling 
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agro-dealers and farmers to input data on supplied and received inputs could enable the reconciliation com-
mittees to verify ward-level progress in real time, cutting entry points for elite capture, exclusion, and diver-
sion. Smart tools, such as Time-Tracker (Daum et al., 2019), can be adapted in ISP and other developmental 
programmes to track and monitor farmers' activities until input utilization. Complementary policies such as 
buy-back programmes and yield-based rewards can incentivize proper input use by farmers, while rural exten-
sion appraisals track on-farm activities.

From the start, the organizational structures of SISP and other input-related programmes should be flex-
ible and organic at every stage, involving private, public, and community stakeholders. Strong partnerships 
between these sectors can ensure that beneficiaries receive timely information and facilitate affordable local 
warehouses and market systems. In addition, supply-chain managers and private service providers in devel-
opment programmes must proactively address challenges and respond with practices grounded in real-world 
business realities.

One major limitation of this study is its dependence on qualitative data from a small number of SISP actors, 
most of whom operate under the same supply-chain manager. Although we validated key findings through feed-
back from experienced stakeholders and experts involved in the design and implementation of the programme, 
this weakness may limit the diversity of viewpoints and the applicability of our results in other contexts. However, 
the insights gained provide valuable contextual understanding that previous research or broader surveys all too 
often miss.

ACKNOWLEDG EMENTS
The authors are grateful to the German Academic Exchange Service (DAAD) for providing financial support dur-
ing this research. The study was carried out as part of the BiomassWeb project funded by the German Federal 
Ministry of Education and Research (BMBF), grant number 031A258H. Open Access funding enabled and organ-
ized by Projekt DEAL.

CONFLIC T OF INTERE S T
The authors have no conflict of interest to disclose.

DATA AVAIL ABILIT Y S TATEMENT
The data that support the findings of this study are available on request from the corresponding author. The data 
are not publicly available due to privacy or ethical restrictions.

ORCID
Ayobami Adetoyinbo   https://orcid.org/0000-0001-9687-3241 
Saurabh Gupta   https://orcid.org/0000-0001-5928-5248 

R E FE R E N C E S
Adetoyinbo, A., Gupta, S., Okoruwa, V. O., & Birner, R. (2022). The role of institutions in sustaining competitive bioecon-

omy growth in Africa – Insights from the Nigerian maize biomass value-web. Sustainable Production and Consumption, 
30, 186–203. https://​doi.​org/​10.​1016/j.​spc.​2021.​11.​013

Adu-Baffour, F., Daum, T., & Birner, R. (2021). Governance challenges of small-scale gold mining in Ghana: Insights from a 
process net-map study. Land Use Policy, 102, 105271. https://​doi.​org/​10.​1016/j.​landu​sepol.​2020.​105271

Akpan-Obong, P. I., Trinh, M. P., Ayo, C. K., & Oni, A. (2023). E-Governance as good governance? Evidence from 15 West 
African countries. Information Technology for Development, 29(2–3), 256–275. https://​doi.​org/​10.​1080/​02681​102.​
2022.​2123770

Arevalo, J. (2016). Improving woodfuel governance in Burkina Faso: The experts' assessment. Renewable and Sustainable 
Energy Reviews, 57, 1398–1408. https://​doi.​org/​10.​1016/j.​rser.​2015.​12.​178

Ayim, C., Kassahun, A., Addison, C., & Tekinerdogan, B. (2022). Adoption of ICT innovations in the agriculture sector in 
Africa: A review of the literature. Agriculture & Food Security, 11(1), 22. https://​doi.​org/​10.​1186/​s4006​6-​022-​00364​-​7

https://orcid.org/0000-0001-9687-3241
https://orcid.org/0000-0001-9687-3241
https://orcid.org/0000-0001-5928-5248
https://orcid.org/0000-0001-5928-5248
https://doi.org/10.1016/j.spc.2021.11.013
https://doi.org/10.1016/j.landusepol.2020.105271
https://doi.org/10.1080/02681102.2022.2123770
https://doi.org/10.1080/02681102.2022.2123770
https://doi.org/10.1016/j.rser.2015.12.178
https://doi.org/10.1186/s40066-022-00364-7


30 of 32  |    ADETOYINBO et al.

Benjamin, E. O., Ola, O., Lang, H., & Buchenrieder, G. (2021). Public-private cooperation and agricultural development in 
Sub-Saharan Africa: A review of Nigerian growth enhancement scheme and e-voucher program. Food Security, 13(1), 
129–140. https://​doi.​org/​10.​1007/​s1257​1-​020-​01130​-​y

Birner, R., & Anderson, J. R. (2007). How to make agricultural extension demand-driven? The case of India's agricultural exten-
sion policy (IFPRI Discussion Paper 729). International Food Policy Research Institute. https://​hdl.​handle.​net/​10568/​​
160252

Birner, R., Cohen, M. J., & Ilukor, J. (2011, November). Rebuilding agricultural livelihoods in post-conflict situations: What are 
the governance challenges? The case of Northern Uganda (USSP Working Paper 07). Uganda Strategy Support Program, 
IFPRI. https://​hdl.​handle.​net/​10568/​​154844

Birner, R., Sekher, M., & Raabe, K. (2012). Reforming the public administration for food security and agricultural develop-
ment: Insights from an empirical study in Karnataka (IFPRI Discussion Paper 1175). International Food Policy Research 
Institute. https://​hdl.​handle.​net/​10568/​​153853

Cadoni, P., & Angelucci, F. (2013, July). Analysis of incentives and disincentives for maize in Nigeria (Technical notes series). 
Monitoring African Food and Agricultural Policies, FAO. https://​doi.​org/​10.​21955/​​gates​openr​es.​11154​98.​1

Chelliah, J., Boersma, M., & Klettner, A. (2016). Governance challenges for not-for-profit organisations: Empirical evi-
dence in support of a contingency approach. Contemporary Management Research, 12(1), 3–24. https://​doi.​org/​10.​
7903/​cmr.​14538​

Chinsinga, B., & Poulton, C. (2014). Beyond technocratic debates: The significance and transience of political incentives 
in the Malawi Farm Input Subsidy Programme (FISP). Development Policy Review, 32(S2), S123–S150. https://​doi.​org/​
10.​1111/​dpr.​12079​

Chirwa, E., & Dorward, A. (2013). Agricultural input subsidies: The recent Malawi experience. Oxford University Press. 
https://​doi.​org/​10.​1093/​acprof:​oso/​97801​99683​529.​001.​0001

Daum, T., & Birner, R. (2017). The neglected governance challenges of agricultural mechanisation in Africa – insights from 
Ghana. Food Security, 9(5), 959–979. https://​doi.​org/​10.​1007/​s1257​1-​017-​0716-​9

Daum, T., Buchwald, H., Gerlicher, A., & Birner, R. (2019). Times have changed: Using a pictorial smartphone app to collect 
time–use data in rural Zambia. Field Methods, 31(1), 3–22. https://​doi.​org/​10.​1177/​15258​22x18​79730​

Donaldson, L. (2001). The contingency theory of organizations. SAGE Publications, Inc. https://​doi.​org/​10.​4135/​97814​
52229249

Dorward, A. (2009, April). Rethinking agricultural input subsidy programmes in a changing world. (Paper prepared for the 
Trade and Markets Division, Food and Agriculture Organization of the United Nations). SOAS University of London. 
https://​soas-​repos​itory.​workt​ribe.​com/​output/​346220

Faith, B., Roberts, T., & Sesan, ‘G. (2024, October). ‘Those with big phones have the upper hand’: Political, gender and dig-
ital exclusions in cash and voucher assistance in North East Nigeria (BASIC Research Working Paper 25). Institute of 
Development Studies. 10.19088/BASIC.2024.007

Federal Ministry of Agriculture and Rural Development. (2011a). Agricultural transformation agenda: We will grow Nigeria's 
agricultural sector. https://​funaab.​edu.​ng/​wp-​conte​nt/​uploa​ds/​2012/​10/​Agric​ultur​al%​20Tra​nsfor​mation%​20Blue%​
20Pri​nt.​pdf

Federal Ministry of Agriculture and Rural Development. (2011b). Plan for the Maize-Soybean transformation in Nigeria. 
https://​funaab.​edu.​ng/​funaa​b-​ocw/​attac​hments/​Maize%​20Fin​al%​20Rep​ort.​pdf

Garcia, M., & Moore, C. M. T. (2012). The cash dividend: The rise of cash transfer programs in Sub-Saharan Africa. The World 
Bank. https://​doi.​org/​10.​1596/​978-​0-​8213-​8897-​6

Ghins, L., Mas Aparisi, A., & Balié, J. (2017). Myths and realities about input subsidies in sub-Saharan Africa. Development 
Policy Review, 35(S2), O214–O233. https://​doi.​org/​10.​1111/​dpr.​12258​

Henderson, F., Steiner, A., Farmer, J., & Whittam, G. (2020). Challenges of community engagement in a rural area: The 
impact of flood protection and policy. Journal of Rural Studies, 73, 225–233. https://​doi.​org/​10.​1016/j.​jrurs​tud.​2019.​
11.​004

Holden, S. T. (2019). Economics of farm input subsidies in Africa. Annual Review of Resource Economics, 11(1), 501–522. 
https://​doi.​org/​10.​1146/​annur​ev-​resou​rce-​10051​8-​094002

Ilukor, J., Birner, R., Rwamigisa, P. B., & Nantima, N. (2015). The provision of veterinary services: Who are the influential 
actors and what are the governance challenges? A case study of Uganda. Experimental Agriculture, 51(3), 408–434. 
https://​doi.​org/​10.​1017/​S0014​47971​4000398

Jayne, T. S., Mason, N. M., Burke, W. J., & Ariga, J. (2018). Review: Taking stock of Africa's second-generation agricultural 
input subsidy programs. Food Policy, 75, 1–14. https://​doi.​org/​10.​1016/j.​foodp​ol.​2018.​01.​003

Jayne, T. S., Mather, D., Mason, N., & Ricker-Gilbert, J. (2013). How do fertilizer subsidy programs affect total fertil-
izer use in Sub-Saharan Africa? Crowding out, diversion, and benefit/cost assessments. Agricultural Economics, 44(6), 
687–703. https://​doi.​org/​10.​1111/​agec.​12082​

Jayne, T. S., & Rashid, S. (2013). Input subsidy programs in sub-Saharan Africa: A synthesis of recent evidence. Agricultural 
Economics, 44(6), 547–562. https://​doi.​org/​10.​1111/​agec.​12073​

https://doi.org/10.1007/s12571-020-01130-y
https://hdl.handle.net/10568/160252
https://hdl.handle.net/10568/160252
https://hdl.handle.net/10568/154844
https://hdl.handle.net/10568/153853
https://doi.org/10.21955/gatesopenres.1115498.1
https://doi.org/10.7903/cmr.14538
https://doi.org/10.7903/cmr.14538
https://doi.org/10.1111/dpr.12079
https://doi.org/10.1111/dpr.12079
https://doi.org/10.1093/acprof:oso/9780199683529.001.0001
https://doi.org/10.1007/s12571-017-0716-9
https://doi.org/10.1177/1525822x1879730
https://doi.org/10.4135/9781452229249
https://doi.org/10.4135/9781452229249
https://soas-repository.worktribe.com/output/346220
https://doi.org//10.19088/BASIC.2024.007
https://funaab.edu.ng/wp-content/uploads/2012/10/Agricultural Transformation Blue Print.pdf
https://funaab.edu.ng/wp-content/uploads/2012/10/Agricultural Transformation Blue Print.pdf
https://funaab.edu.ng/funaab-ocw/attachments/Maize Final Report.pdf
https://doi.org/10.1596/978-0-8213-8897-6
https://doi.org/10.1111/dpr.12258
https://doi.org/10.1016/j.jrurstud.2019.11.004
https://doi.org/10.1016/j.jrurstud.2019.11.004
https://doi.org/10.1146/annurev-resource-100518-094002
https://doi.org/10.1017/S0014479714000398
https://doi.org/10.1016/j.foodpol.2018.01.003
https://doi.org/10.1111/agec.12082
https://doi.org/10.1111/agec.12073


    |  31 of 32ADETOYINBO et al.

Kijima, Y. (2022). Effect of Nigeria's e-voucher input subsidy program on fertilizer use, rice production, and household 
income. Food Security, 14(4), 919–935. https://​doi.​org/​10.​1007/​s1257​1-​022-​01273​-​0

Kos, D., Lensink, R., & Meuwissen, M. (2023). The role of social capital in adoption of risky versus less risky subsidized 
input supplies: An empirical study of cocoa farmers in Ghana. Journal of Rural Studies, 97, 140–152. https://​doi.​org/​
10.​1016/j.​jrurs​tud.​2022.​10.​027

Lawrence, P. R., & Lorsch, J. W. (1967). Differentiation and integration in complex organizations. Administrative Science 
Quarterly, 12(1), 1–47. https://​doi.​org/​10.​2307/​2391211

Lillesø, J. P. B., Harwood, C., Derero, A., Graudal, L., Roshetko, J. M., Kindt, R., Moestrup, S., Omondi, W. O., Holtne, 
N., Mbora, A., van Breugel, P., Dawson, I. K., Jamnadass, R., & Egelyng, H. (2018). Why institutional environments 
for agroforestry seed systems matter. Development Policy Review, 36(S1), O89–O112. https://​doi.​org/​10.​1111/​dpr.​
12233​

Liverpool-Tasie, L. S. O. (2014a). Do vouchers improve government fertilizer distribution? Evidence from Nigeria.  
Agricultural Economics, 45(4), 393–407. https://​doi.​org/​10.​1111/​agec.​12094​

Liverpool-Tasie, L. S. O. (2014b). Fertilizer subsidies and private market participation: The case of Kano State, Nigeria. 
Agricultural Economics, 45(6), 663–678. https://​doi.​org/​10.​1111/​agec.​12114​

Liverpool-Tasie, L. S. O., Omonona, B. T., Sanou, A., & Ogunleye, W. O. (2017). Is increasing inorganic fertilizer use for 
maize production in SSA a profitable proposition? Evidence from Nigeria. Food Policy, 67, 41–51. https://​doi.​org/​10.​
1016/j.​foodp​ol.​2016.​09.​011

Liverpool-Tasie, L. S. O., & Takeshima, H. (2013). Input promotion within a complex subsector: Fertilizer in Nigeria. 
Agricultural Economics, 44(6), 581–594. https://​doi.​org/​10.​1111/​agec.​12075​

Lubungu, M., & Birner, R. (2018). Using process net-map to analyse governance challenges: A case study of livestock 
vaccination campaigns in Zambia. Preventive Veterinary Medicine, 156, 91–101. https://​doi.​org/​10.​1016/j.​preve​tmed.​
2018.​05.​009

Lundvall, B.-Å. (1999). National business systems and national systems of innovation. International Studies of Management 
& Organization, 29(2), 60–77. http://​www.​jstor.​org/​stable/​40397443

Lundvall, B.-Å. (2007). National innovation systems—analytical concept and development tool. Industry and Innovation, 
14(1), 95–119. https://​doi.​org/​10.​1080/​13662​71060​1130863

Marjanovic, S., Hanlin, R., Diepeveen, S., & Chataway, J. (2013). Research capacity-building in Africa: Networks, insti-
tutions and local ownership. Journal of International Development, 25(7), 936–946. https://​doi.​org/​10.​1002/​jid.​2870

Mason, N. M., Jayne, T. S., & Mofya-Mukuka, R. (2013). Zambia's input subsidy programs. Agricultural Economics, 44(6), 
613–628. https://​doi.​org/​10.​1111/​agec.​12077​

Mason, N. M., & Ricker-Gilbert, J. (2013). Disrupting demand for commercial seed: Input subsidies in Malawi and Zambia. 
World Development, 45, 75–91. https://​doi.​org/​10.​1016/j.​world​dev.​2012.​11.​006

Mayring, P. (2015). Qualitative content analysis: Theoretical background and procedures. In A. Bikner-Ahsbahs, C. 
Knipping, & N. Presmeg (Eds.) Approaches to qualitative research in mathematics education. Advances in mathematics 
education (pp. 365–380). Springer. https://​doi.​org/​10.​1007/​978-​94-​017-​9181-​6_​13

Michael, A., Tashikalma, A. K., & Maurice, D. C. (2018). Agricultural Inputs Subsidy in Nigeria: an Overview of the Growth 
Enhancement Support Scheme (GESS). Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, 66(3), 
781–789. https://​doi.​org/​10.​11118/​​actau​n2018​66030781

Ngoma, H., Machina, H., & Kuteya, A. N. (2021). Can agricultural subsidies reduce gendered productivity gaps? Panel data 
evidence from Zambia. Development Policy Review, 39(2), 303–323. https://​doi.​org/​10.​1111/​dpr.​1248

Olomola, A. S. (2015, November). Driving agricultural transformation with the power of information and communication tech-
nology: The performance of Nigeria's Growth Enhancement Support Scheme (NSSP Working Paper 30). International 
Food Policy Research Institute. https://​cgspa​ce.​cgiar.​org/​server/​api/​core/​bitst​reams/​​5ee9f​98f-​fc9b-​4e96-​96e7-​
c99a3​13549​d7/​content

Olumekor, M., Mangai, M. S., Madumo, O. S., Mohiuddin, M., & Polbitsyn, S. N. (2025). Influences on e-governance in 
Africa: A study of economic, political, and infrastructural dynamics. Public Administration, 103(1), 185–200. https://​
doi.​org/​10.​1111/​padm.​13013​

Pan, L., & Christiaensen, L. (2012). Who is vouching for the input voucher? Decentralized targeting and elite capture in 
Tanzania. World Development, 40(8), 1619–1633. https://​doi.​org/​10.​1016/j.​world​dev.​2012.​04.​012

Poku, A. G., Birner, R., & Gupta, S. (2018). Why do maize farmers in Ghana have a limited choice of improved seed va-
rieties? An assessment of the governance challenges in seed supply. Food Security, 10(1), 27–46. https://​doi.​org/​10.​
1007/​s1257​1-​017-​0749-​0

Raabe, K., Birner, R., Sekher, M., Gayathridevi, K. G., Shilpi, A., & Schiffer, E. (2010). How to overcome the governance 
challenges of implementing NREGA: Insights from Bihar using process-influence mapping (IFPRI Discussion Paper 963). 
International Food Policy Research Institute. https://​hdl.​handle.​net/​10568/​​154506

Röling, N. (2016). Institutions: Lessons from West Africa. Outlook on agriculture, 45(4), 220–224. https://​doi.​org/​10.​1177/​
00307​27016​675105

https://doi.org/10.1007/s12571-022-01273-0
https://doi.org/10.1016/j.jrurstud.2022.10.027
https://doi.org/10.1016/j.jrurstud.2022.10.027
https://doi.org/10.2307/2391211
https://doi.org/10.1111/dpr.12233
https://doi.org/10.1111/dpr.12233
https://doi.org/10.1111/agec.12094
https://doi.org/10.1111/agec.12114
https://doi.org/10.1016/j.foodpol.2016.09.011
https://doi.org/10.1016/j.foodpol.2016.09.011
https://doi.org/10.1111/agec.12075
https://doi.org/10.1016/j.prevetmed.2018.05.009
https://doi.org/10.1016/j.prevetmed.2018.05.009
http://www.jstor.org/stable/40397443
https://doi.org/10.1080/13662710601130863
https://doi.org/10.1002/jid.2870
https://doi.org/10.1111/agec.12077
https://doi.org/10.1016/j.worlddev.2012.11.006
https://doi.org/10.1007/978-94-017-9181-6_13
https://doi.org/10.11118/actaun201866030781
https://doi.org/10.1111/dpr.1248
https://cgspace.cgiar.org/server/api/core/bitstreams/5ee9f98f-fc9b-4e96-96e7-c99a313549d7/content
https://cgspace.cgiar.org/server/api/core/bitstreams/5ee9f98f-fc9b-4e96-96e7-c99a313549d7/content
https://doi.org/10.1111/padm.13013
https://doi.org/10.1111/padm.13013
https://doi.org/10.1016/j.worlddev.2012.04.012
https://doi.org/10.1007/s12571-017-0749-0
https://doi.org/10.1007/s12571-017-0749-0
https://hdl.handle.net/10568/154506
https://doi.org/10.1177/0030727016675105
https://doi.org/10.1177/0030727016675105


32 of 32  |    ADETOYINBO et al.

Schiffer, E., & Hauck, J. (2010). Net-Map: Collecting social network data and facilitating network learning through par-
ticipatory influence network mapping. Field Methods, 22(3), 231–249. https://​doi.​org/​10.​1177/​15258​22X10​374798

Steiner, A., & Atterton, J. (2015). Exploring the contribution of rural enterprises to local resilience. Journal of Rural Studies, 
40, 30–45. https://​doi.​org/​10.​1016/j.​jrurs​tud.​2015.​05.​004

Stenholm, P., Acs, Z. J., & Wuebker, R. (2013). Exploring country-level institutional arrangements on the rate and type 
of entrepreneurial activity. Journal of Business Venturing, 28(1), 176–193. https://​doi.​org/​10.​1016/j.​jbusv​ent.​2011.​
11.​002

Takeshima, H., & Liverpool-Tasie, L. S. O. (2015). Fertilizer subsidies, political influence and local food prices in sub-
Saharan Africa: Evidence from Nigeria. Food Policy, 54, 11–24. https://​doi.​org/​10.​1016/j.​foodp​ol.​2015.​04.​003

Tiri, G. D., Ojoko, E. A., & Aruwayo, A. (2015). Growth Enhancement Support Scheme (GESS) and the challenges of food 
security in Nigeria: A review. ARPN Journal of Agricultural and Biological Science, 9(7), 226–232. https://​www.​arpnj​
ourna​ls.​com/​jabs/​resea​rch_​papers/​rp_​2014/​jabs_​0714_​663.​pdf

Wiggins, S., & Brooks, J. (2012). The use of input subsidies in low-income countries. In J. Brooks (Ed.), Agricultural policies 
for poverty reduction (pp. 169–191). OECD Publishing. https://​doi.​org/​10.​1787/​97892​64112​902-​9-​en

Wossen, T., Abdoulaye, T., Alene, A., Feleke, S., Ricker-Gilbert, J., Manyong, V., & Awotide, B. A. (2017). Productivity and 
welfare effects of Nigeria's e-voucher-based input subsidy program. World Development, 97, 251–265. https://​doi.​org/​
10.​1016/j.​world​dev.​2017.​04.​021

SUPPORTING INFORMATION
Additional supporting information can be found online in the Supporting Information section at the end of this 
article.

How to cite this article: Adetoyinbo, A., Gupta, S. & Okoruwa, V. (2026). Digital innovations and 
institutional barriers in agricultural input subsidy programmes in sub-Saharan Africa: Evidence from 
Nigeria. Development Policy Review, 44, e70057. https://doi.org/10.1111/dpr.70057

https://doi.org/10.1177/1525822X10374798
https://doi.org/10.1016/j.jrurstud.2015.05.004
https://doi.org/10.1016/j.jbusvent.2011.11.002
https://doi.org/10.1016/j.jbusvent.2011.11.002
https://doi.org/10.1016/j.foodpol.2015.04.003
https://www.arpnjournals.com/jabs/research_papers/rp_2014/jabs_0714_663.pdf
https://www.arpnjournals.com/jabs/research_papers/rp_2014/jabs_0714_663.pdf
https://doi.org/10.1787/9789264112902-9-en
https://doi.org/10.1016/j.worlddev.2017.04.021
https://doi.org/10.1016/j.worlddev.2017.04.021
https://doi.org/10.1111/dpr.70057

	Digital innovations and institutional barriers in agricultural input subsidy programmes in sub-Saharan Africa: Evidence from Nigeria
	Abstract
	1  |  INTRODUCTION
	2  |  CONCEPTUAL FRAMEWORK AND LITERATURE REVIEW
	2.1  |  Theoretical framework
	2.2  |  Organizational challenges in input subsidy programmes

	3  |  RESEARCH METHODOLOGY
	3.1  |  Sampling
	3.2  |  Data collection
	3.2.1  |  Focus group discussions
	3.2.2  |  Process Net-Maps
	3.2.3  |  Expert interviews

	3.3  |  Data management and analysis

	4  |  FINDINGS
	4.1  |  National innovation system for modern agricultural inputs
	4.2  |  Implementation of Nigerian e-wallet GESS
	4.3  |  Achievements of the Nigerian e-wallet SISP relative to FISP
	4.4  |  Challenges in the Nigerian e-wallet SISP
	4.4.1  |  Main organizational challenges
	4.4.1.1  |  Inconsistent institutional environment
	4.4.1.2  |  Weak institutional arrangement
	4.4.1.3  |  Input leakage, round-tripping, adulteration, and diversion
	4.4.1.4  |  Elite capture and exclusion
	4.4.1.5  |  Inappropriate funding

	4.4.2  |  Minor organizational challenges


	5  |  DISCUSSION
	6  |  CONCLUSIONS AND POLICY RECOMMENDATIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT
	ORCID
	REFERENCES


