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Abstract  

 

In a global context of rising fertilizer prices and climate instability, Agricultural Input Subsidies (AIS) 

serve as a crucial strategy to support smallholder farmers and ensure food security. This study aims to 

investigate how the subsidized fertilizer (e-voucher system) affects the livelihoods of smallholder 

farmers in Kathakwa, Embu County, Kenya. It also seeks to understand how it works in practice, map 

stakeholders involved and assess the perceptions of smallholder farmers. While previous research 

suggests the effectiveness of AIS in enhancing productivity and income, common challenges include 

the lack of private sector involvement. The present study had 27 participating farmers and the research 

design used a mixed approach, where both quantitative and qualitative data were collected by using a 

questionnaire, semi-structured interviews, a focus group discussion, participant observation and a GPS 

mapping. The study indicates that the current e-voucher system operates differently from what prior 

research implies. Specifically: subsidized inputs are limited to fertilizers; private suppliers like agro-

dealers are not involved, the National Cereals and Produce Board serves as the exclusive seller; and the 

Kibugu Coffee Cooperative Society is an alternative collective selling point, offering subsidized 

fertilizers on credit to local farmers. While some farmers using the system report some improvements 

in livelihood, no definitive correlation is established. The study highlights cash availability and 

accessibility as primary challenges encountered by farmers willing to use the system. Consequently, it 

offers an overview of recommendations from system stakeholders aimed at improving smallholder 

farmersô livelihood in Kathakwa. 
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Introduction  

Background 

 
Agriculture is the cornerstone of Kenya's economy, underpinning the livelihoods of its residents and 

serving as a key national development pillar, as it employs 40% of the total population and accounts for 

over a third of Kenya's GDP (USAID, 2023). Given its critical role, the government is actively 

implementing measures to bolster agriculture, aiming to enhance food security by supporting 

smallholder farmers (County Government of Embu, n.d.). This strategy is supported by substantial aid 

from global actors such as the World Bank (WB), African Development Bank (ADB), the European 

Union (EU), member state agencies like the Danish International Development Agency (DANIDA) and 

the German Corporation for International Cooperation (GIZ), and United Nation (UN) bodies, such as 

the Food and Agriculture Organization (FAO) and the International Fund for Agricultural Development 

(IFAD), with the overall aim to enhance productivity and sustainability (Borter & Malik, 2023).  

 

Building on this strategy, the WB allocated $750 million in the International Development Association 

(IDA) credit and additional $250 million loan through the International Bank for Reconstruction and 

Development (IBRD) to assist in Kenya's rising government financial struggles prompted by the 

COVID-19 crisis (World Bank, 2020). Consequently, the National Agricultural Value Chain 

Development Project (NAVCDP) was designed to improve market access and value addition for 

500,000 small-scale farmers, positioning them as key contributors to agricultural development across 

26 counties in Kenya (World Bank, 2022). It concentrates on enhancing nine critical value chains, 

providing specialized support for fundamental agricultural sectors such as coffee, and tea (Ibid). 

Moreover, UN international organizations FAO and IFAD, as well as the Organisation for Economic 

Co-operation and Development (OECD) promote recommendations and policies on digital agricultural 

solutions for succeeding self-sustainable farming (OECD, 2023). One of the policy recommendations 

is the implementation of an e-voucher system, depicting the influence of these big actors in the decision-

making of Kenya.  

Increase of Input Costs and the Launch of E-voucher System 

 
In 2020, COVID-19 supply chain problems, high input costs, reduced production in Europe, and export 

restrictions from China caused a worldwide increase in fertilizer prices (ReliefWeb, 2022). In Kenya, 

this situation saw fertilizer prices soaring by 50ï60% during 2020-2021 (ibid), exacerbating the trend 

of rising agricultural input costs in the past decade.  

 

To mitigate rising agricultural input costs, the Government of Kenya introduced the idea of an e-voucher 

system in 2015, becoming fully operational by 2020. This system, part of the National Value Chain 

Support (NVCS) and Post-Covid-19 Economic Stimulus Programmes, subsidized 40% of the costs for 

fertilizers, seeds, pesticides and other agro-chemicals with farmers covering the remaining 60%. The 

program works through a mobile app for transaction verification and aims to reduce farmers' financial 

burdens and elevate their socio-economic status (Ngotho, 2021).  

First Phase of E-voucher System Implementation in Kenya 

 

In 2020, the first pilot project was initiated, involving agro-dealers from 12 counties as the selling points 

for subsidized inputs for around 200,000 farmers (eVuna, 2020). To participate, agro-dealers had to 
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register with the Ministry of Agriculture (MoA) and utilize the eVuna app, developed by the Kenyan 

government's chosen digital solutions firm. They needed to meet specific qualifications, including 

business registration and compliance with various regulatory bodies. Meanwhile, farmers received the 

e-voucher code via SMS specifying the number of 50kg bags they could purchase at a subsidized price, 

which depended on the farm size. Farmers needed to ensure they had enough money in their M-PESA 

accounts, Kenya's mobile money transfer service. The pilot phase in Embu county was only targeted at 

coffee and tea farmers in Embu county. Agro-dealers verified vouchers using the app, and farmers paid 

60% of the input's market price, with the government covering the remaining 40%. Transaction details 

were reported to the MoA to monitor voucher distribution and payments to agro-dealers (ibid). 

Literature Review  

 
Agricultural Input Subsidies (AIS) are globally recognized strategies aimed at addressing the challenge 

of rising agricultural input prices, especially for small-scale farmers (Dhillon & Moncur, 2023). 

Fertilizers and high-yielding seeds are in high demand. While Asia and Latin America have experienced 

significant agricultural growth, Africa has seen limited progress (OECD, 2011). Consequently, AIS 

programs play a crucial role in Sub-Saharan African (SSA) countries, with extensive research exploring 

their effectiveness in the region. 

Agricultural Input Subsidies (AIS) as an effective system 

 
Nguyen et al. (2023) found that AIS significantly boosted yield, income, living standards, and food 

security using a meta-analysis method including 12 studies examining subsidy programs from 11 

countries in SSA and one in China. In the same line of argument, the 2014 Mozambique E-voucher 

Programme MDG.1c implemented by FAO showed that increased input access enhanced productivity, 

expanded cultivation areas, and uplifted incomes, leading to a virtuous cycle of investment in equipment 

and infrastructure (FAO, 2020). Moreover, Malimi (2023) investigated the impact of AIS on labor 

productivity in maize-planted plots in Tanzania resulting in an increase in farm productivity.  

 

In a report by the Alliance for a Green Revolution in Africa (AGRA), Input Subsidy Programs (ISP) 

have effectively boosted input use, maize cultivation, productivity, and food security, especially under 

favorable economic and weather conditions (Nhlengethwa et al., 2023). On the other hand and from an 

economic perspective, the expenses associated with implementing ISP in SSA tend to outweigh the 

benefits (ibid). 

Challenges of AIS and ñSmartò Subsidy programs as an improvement 

 
Previous research identifies challenges of AIS such as poor farmers' limited access to AIS, as these 

initiatives are costly and subsidy programs tend to favor wealthier, well-connected farmers 

disproportionately (OECD, 2011). Similarly, Rickert-Gilbert et al. (2009) emphasized the importance 

of targeting fertilizer subsidies at farmers with limited market access or those for whom buying fertilizer 

is financially challenging, noting this approach yields the greatest productivity gains. 

 

Furthermore, concerns emerge over the sustainability of these gains beyond the subsidy period (FAO, 

2020). Marinus et al. (2023) emphasize the need for comprehensive strategies to enhance agricultural 

sustainability in SSA. They advocate for integrating input subsidies and co-learning initiatives to 

address environmental and economic challenges, particularly emphasizing the importance of 

sustainable intensification through AIS (ibid).  
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In order to address these challenges, there is an international interest to develop so-called ñsmartò 

subsidies to ensure, among other objectives, an effective ñexit strategyò to limit political influence and 

ensure long-term sustainability (OECD, 2011). Moreover, targeting specific farmers and focusing on 

market-based solutions are at the core of ñsmartò subsidies theory to avoid a deviation from the intended 

recipients, smallholder farmers (Chirwa & Dorward, 2013). 

Effectiveness of the E-voucher System in Kenya 

 
Overall, previous literature on the effectiveness of AIS in Africa is focused on SSA countries, but there 

is scarce research on the specific case of Kenya. However, a very recent study published by Njagi et al. 

(2024) examines the impact of the e-voucher system in Kenya, with a focus on whether the private 

sector, meaning agro-dealers, should be involved in the current system. As a result, the study presents 

accessibility as the main challenge, where high transportation costs, lengthy queues at collection NCPB 

depots, and delays during pickup raise the need for a private sector distribution of the subsidized 

fertilizer (ibid). Lastly, results suggest that the allocation of subsidized fertilizer was disproportionately 

directed towards the high-potential maize cultivation areas of the country (ibid). 

Identification of Research Problem 

Although aimed at ensuring food security and, therefore, enhancing smallholder livelihoods, the current 

e-voucher system's impact in Kenya is questioned in this study. Previous literature outlines the current 

complex global context of ongoing global increase in fertilizer prices and political instability, as well 

as the overall theory behind AIS and e-voucher systems in SSA, where common benefits and challenges 

are explained. However, there is a lack of existing literature on whether the system is fulfilling its 

purpose for smallholder farmers in Embu county on a local scale. 

 

Furthermore, the fact that the system is very recent and the lack of previous case studies for the specific 

situation in Kibugu, where coffee and tea are the main cash crops of the region, generates a gap in the 

existing literature. 

 

As a result, this study aims to find out how the e-voucher system is working in reality in Kathakwa, 

Kibugu, as well as understanding the perceptions of small-scale farmers on their first-hand experience 

with the system, challenges, benefits and suggestions for improvements. 

Objective(s) and Research Question(s) 

Objective: To find out how the e-voucher system is working, how it is being used, and how it is affecting 

the livelihood of the actor in the agricultural sector, especially farmers, by answering the following 

overall research question: How is the subsidized fertilizer e-voucher system affecting the livelihood of 

the smallholder farmers in Kathakwa, Embu County in Kenya? To do so, livelihood is measured by 3 

indicators: productivity, income and living standards. 

 

Research Questions:  

- How is the e-voucher system implemented in Kibugu, Embu County for smallholder farmers? 

- What are the perceptions of the farmers and other agriculture actors about the e-voucher system 

in the Kibugu region? 

- How effective is the e-voucher system for farmers in terms of productivity? 
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Description of Study Area/Village  

This study was conducted in Kathakwa village within Kibugu, in Embu county (see Map 1), located 

around 120 km northeast of Nairobi and with a population of 516,212 (49% ï male and 51% ï female) 

(County Government of Embu, n.d.). It is divided into 4 sub-counties: Manyatta, Runyenjes, Mbeere 

North, and Mbeere South (ibid). The indigenous populations of Embu County are the Embu, Mbeere, 

and Kamba ethnic communities (ibid). 

 

In Embu county, about 70.1% of the population works in agriculture, with nearly 88% of households 

engaged in farming activities, focusing on cash crops like coffee, tea, macadamia, and miraa, alongside 

food crops such as maize, beans, and bananas (ibid). The region features diverse soil types, ranging 

from volcanic Humic Andosols in the uplands to Rhodic and Humic Nitisols in the plateau and volcanic 

footridges. Under different crops such as coffee and tea, the soil structure varies, but overall, they are 

prone to erosion under intensive cultivation (Muya et al., 2009). 

 

 

  

Map 1: Map of Kibugu, Embu County and the research village, Kathakwa 
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Methodology 

 

Table 1: Overview of Used methods 

Method Sample Size and Sampling Structure 

Unstructured Interviews 

6 convenience sampled, unstructured interviews with: 

- 3 host families (one member each) 

- 2 guides 

- 1 elder 

Survey 27 convenience sampled farmers in Kathakwa village 

Semi-Structured interview 

11 purposively sampled interviews with: 

- 4 farmers ( 3 users, one non-user) 

- Kibugu Chief 

- Agriculture Extension Officer (AEO) 

- Cooperative Coffee Society (CCS) Manager 

- National Cereals and Products Board (NCPB) Manager 

- 2 agro-dealers from Embu town 

- 1 agro-dealer from Kibugu 

Focus Group Discussion 4 purposively sampled farmers with different farm sizes 

Participant Observation - Note-taking and observation 

GPS 

- Polygon Drawing 

- Mark setting (users and non-users) 

 

Rationale for Choosing Methods 

This study employs a mixed-methods approach, integrating both qualitative and quantitative research 

methods to achieve a comprehensive analysis of the e-voucher system. This approach facilitates 

triangulating data from multiple sources and perspectives, reinforcing the validity of our research 

findings.  

Unstructured Interviews 

 
Prior to the semi-structured interviews, we held unstructured interviews as a gate opener to understand 

the e-voucher system in practice. Our host families, one elder and two guides were our interviewees, 

and they assisted us in selecting relevant participants and developing survey questions that reflect the 

current system functionality.  

Survey 

 
The survey was a key component of our data collection, offering a full overview of the Kathakwa 

farmersôs demography and farming practices, as well as the functionality and perceptions on the e-

voucher system.  
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We piloted our test survey with three farmers. With modified questions, 27 convenience sampled 

farmers within Kathakwa responded to the questionnaire. Starting with basic demographic and farm-

specific questions, the survey was designed to distinguish users and non-users of the e-voucher system. 

Furthermore, aligning with our research questions, we asked farmers about their perceptions on their 

livelihoods, indicated by productivity, income, and living standards. The survey played a critical role 

in selecting participants purposely for following in-depth interviews. The survey was conducted using 

Google Forms, and MS Excel was used for the data analysis, data cleaning and conducting t-test with 

95% confidence level. 

Semi- Structured Interviews  

 
Our goal in conducting semi-structured interviews was to gather holistic insights into the system from 

all stakeholders, including those directly involved in the e-voucher system and those indirectly affected 

by it.  We aimed to enhance our understanding of their experiences and insights focusing on:  

 

- The operational aspects of the e-voucher system, through discussions with the village chief, the 

AEO, the NCPB manager, agro-dealers, and the CCS manager. 

- Stakeholder views on the system's implementation, involving the previously mentioned 

individuals along with interviews from four farmers, including both three users and a non-user 

of the system. 

 

We recorded the interviews under participant consent alongside the notes taken. Instead of transcribing 

the full interview, we used Nvivo, Excel and Word to code the notes. We categorized codes based on 

our research objectives and identified gaps, starting from initial reaction and accessibility into broader 

themes such as perceptions, challenges, and advantages. Afterwards, we conducted a thematic analysis 

to discover patterns within the interviews, which were then triangulated with findings from other 

research methods. 

Focus Group Discussion (FGD) 

 
The final qualitative approach in this study was a two-hour FGD, conducted at the end of our fieldwork 

with participants representing four different farm sizes. Our purpose was to explore the agricultural 

value chain, identify key actors, and understand farmersô preferences and perception on e-voucher by 

observing dynamics among farmers. We conducted a Participatory Rural Appraisal (PRA) activity, 

involving a stakeholder mapping exercise as a first step, and a follow-up conversation with open-end 

questions on the utilization of subsidized fertilizer and the farmers' preferred fertilizer suppliers. There 

was one main moderator facilitating the PRA and the discussion, while other members contributed with 

additional follow up questions. 

 

We coded the notes taken during the FGD in Excel by grouping the information by themes, similarities 

and differences among participants. Through observing the dynamics among farmers, we captured the 

relation between acres and preferred fertilizer stores.  

Participant Observation 

 
The main objective of participant observation was to gain insight on the practical process of acquiring 

fertilizer through the e-voucher system. We observed the process of queuing, took photographs and 
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notes at NCPB depot in Embu town, to contrast this with the practical challenges previously mentioned 

by farmers in surveys and semi-structured interviews. 

GPS 

 
To visualize the research area, we conducted a digital mapping. It highlighted the spatial distribution of 

e-voucher users and non-users. While conducting the survey, each household was marked in Google 

Earth and later, Polygons were drawn to discover spatial patterns. Then we used QGIS to finalize the 

map. 

 

 

Results & Analysis 

E-voucher System Functionality  

 
In this section, we explore the e-voucher program's functionality, focusing on its processes, the roles of 

stakeholders, and the details of its implementation. Our objective is to fully understand how the program 

is implemented, highlighting both its intended and actual outcomes. 

 

Our analysis indicates significant discrepancies between the anticipated and actual execution of the e-

voucher system. Firstly, it is highlighted that the subsidy is limited to fertilizers, excluding other 

agricultural inputs. A second key discovery is the exclusion of agro-dealers from the distribution chain, 

with NCPB currently serving as the primary distributor for individual purchases made through M-

PESA. The third insight introduces a new participant, the CCS, which operates as a collective for 

farmers, offering fertilizers on credit. 

System in Practice 

Whereas the 2020 pilot system registered 15,000 farmers, the current e-voucher system significantly 

increased the number of registered farmers in Kenya to 108,000, as reported by the AEO. The system 

now features automatic voucher redemption, eliminating the need for manual processing by agricultural 

officers. Unlike the initial pilot, which subsidized various inputs including fertilizer, seeds, and agro-

chemicals, the current model focuses solely on subsidizing fertilizer. Under this updated system, 

farmers can purchase subsidized fertilizer at a final price of 2500 KES, covering 60% of the cost. 

Upon receiving a voucher code via smartphone with the number of 50kg bags that they are able to 

purchase at a subsidized price, farmers have 30 days to use it, with a potential extension of another 30 

days. During this time, they are directed to the NCPB depot to purchase subsidized fertilizer, no longer 

from agro-dealer stores. Figure 1 represents a visualization of the current e-voucher systemôs purchase 

chain. The NCPB, under the MoA, promotes food security and is the only distributor of subsidized 

fertilizer in Embu, located 10 kilometers from Kibugu. Additionally, farmers must ensure their M-PESA 

accounts have sufficient funds to purchase the assigned fertilizer bags based on their farm size. 

However, unpredictability of the SMS arrival makes payment planning difficult for farmers.  

 

Another key finding in relation to the current system functionality is that the farmer registration for the 

e-voucher program does not require growing specific crops, though it initially targeted coffee and tea 

producers.  
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The CCS has emerged as a crucial player in the current system. Owning five coffee factories, with one 

in the study village of Kathakwa and the rest in Embu County, the CCS is managed by farmers. It aims 

to represent them, handling the collection, purchase, and sale of coffee. Additionally, the CCS now sells 

fertilizers to Kibugu farmers, stepping into roles typically held by agro-dealers. Managing these sales 

through a farmer-elected board underscores its extensive involvement in the coffee sector and its 

support for the agricultural community under a credit system. 

 

Picture 1: Coffee Cooperative Society 

In the e-voucher system, the CCS is registered as a collective farmer, purchasing fertilizer in bulk from 

the NCPB at 2500 KES per 50kg bag, the same rate individual farmers pay. However, CCS includes 

additional costs for transport and management. Farmers accept these costs for convenience and due to 

financial constraints, such as difficulty traveling to NCPB and the lack of cash for M-PESA payments. 

To address this, CCS offers a credit system: it provides fertilizer on credit, sells processed coffee from 

January to May, deducts the fertilizer cost, and pays the remaining profits to farmers. Additionally, CCS 

advances 20 KES per kilogram of coffee in December, creating a cycle that enables farmers to bypass 

the cash requirement (see Figure 2). 

Figure 1: Current e-voucher system purchase chain of subsidized fertilizer 



 

17 

 
Figure 2: Credit system operated by the CCS for coffee production 

Stakeholders within the E-voucher System 

One of the main outcomes of this research was the mapping of the system-relevant stakeholders. The 

financing of the program is based on different main international organizations or donors. The system's 

main donors and implementers, supporting the MoA, have established the e-voucher system. The MoA 

uses NCPB to distribute products aimed at improving agricultural infrastructure. Distribution occurs 

through individual purchases or via cooperatives, with the CCS buying fertilizer directly from NCPB 

for farmer distribution. Research revealed that farmers can also purchase fertilizer from Tea or 

Macadamia Factories, though it's uncertain if their purchasing systems, like the CCS's credit system, 

are similar. Agro-dealers offer commercial fertilizer and other inputs as an alternative. Through the 

CCS, farmers sell their produce to factories or companies further up the value chain for subsequent 

processing steps, such as roasting (see Figure 3). 
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Figure 3: Stakeholder map for the e-voucher system 

Sensitization Process 

During interviews with the AEO and the chief, a crucial inquiry was how Kibugu's population learned 

about the fertilizer subsidy program and whether any educational initiatives were undertaken. The AEO 

disclosed that he personally informed farmers at monthly meetings, framing the program as a national 

food security measure created by the government. Moreover, the rising global fertilizer prices made it 

easier to persuade farmers of the program's value as a means to reduce input costs. Additionally, the 

chief noted that chiefs were trained on the e-voucher system to inform, educate and guide farmers 

through group or individual meetings.  

Registration Process 

Upon initiating the e-voucher system, the government first trained local chiefs on its operations. 

Government clerks from the MoA worked closely with the chief to identify the farmers. Then, they 

visited farmers to collect data such as farm size, crop types, and farming practices through biometric 








































