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Abstract 

Agricultural production is increasingly threatened by climate variability, limited access to 
quality inputs, and market shocks in developing countries. Insurance–input bundles, 
which integrate crop insurance with inputs like fertiliser and seed, have emerged as a 
promising tool for improving productivity and resilience among smallholder farmers. 
This study adopts a structured (systematic narrative) literature review approach, synthe-
sising evidence from 152 studies to examine farmers’ awareness, attitudes, willingness to 
pay, participation, satisfaction, and productivity outcomes associated with insurance–in-
put bundles. The findings show that awareness remains uneven and often limited by weak 
extension systems and low financial literacy, while farmers’ attitudes are strongly shaped 
by past experiences, cultural perceptions, and institutional trust. Furthermore, affordabil-
ity constraints and risk misinterpretation reduce willingness to pay, whereas perceived 
value and institutional credibility significantly enhance demand for bundled products. 
Across the reviewed literature, adoption is shown to be a non-linear and interdependent 
process influenced by behavioural, economic, and institutional factors, where break-
downs in trust, affordability, or information can limit participation. Evidence further in-
dicates that insurance–input bundles promote the adoption of improved inputs, increase 
yields, and enhance income stability, although these impacts are highly context-depend-
ent and mediated by implementation quality, including timely payouts and effective ser-
vice delivery. The review contributed to the literature by advancing a systems-based un-
derstanding of bundled insurance adoption, highlighting the central role of institutional 
reliability, behavioural responses, and implementation quality. Lastly, the review under-
scores the need for strong institutions, integrated extension systems and farmer-centred 
design to ensure sustainable scaling. 
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1. Introduction 
Agricultural production is naturally risky due to its high reliance on natural factors 

such as temperature, rainfall, and pests [1]. Smallholder farmers are prone to these risks 
because their farming practices are often rain-fed and lack sufficient financial buffers. The 
advent of climate change has exacerbated the incidence and severity of droughts, floods, 
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and pest conditions, increasing the risks for farmers [2]. In developing countries, farmers 
often lack adequate formal mechanisms for managing these risks, and this affects their 
productivity [3,4]. In most cases, smallholder farmers rely on informal mechanisms such 
as borrowing from relatives or selling livestock, and these mechanisms are often inade-
quate for managing these risks [5]. 

Building on these challenges, crop insurance has emerged as a crucial tool for man-
aging agricultural risks in many parts of the world. Johnson [6] and Nshakira-Rukundo 
et al. [7] asserted that in sub-Saharan Africa and other developing regions, insurance mar-
kets remain underdeveloped and poorly utilised. According to Nshakira-Rukundo et al. 
[7], this is attributed to a lack of awareness, limited trust, and affordability constraints 
among farmers. In response to these constraints, various models of improving crop insur-
ance uptake have been developed by development agencies and policymakers in different 
parts of the world. One of the models is the integration of crop insurance and agricultural 
inputs into insurance–input bundles. 

Insurance–input bundles combine crop insurance and basic farm inputs such as seeds, 
fertilisers, and pesticides. This is premised on the idea that a farmer will receive both crop 
insurance and productivity-enhancing resources in one package. Nshakira-Rukundo et al. 
[7] and Zougmoré et al. [8] asserted that this approach reduces transactional costs and 
increases the chances of adoption compared to pure crop insurance products. In addition, 
bundled insurance–input products benefit input suppliers and financial institutions by 
reducing default risks with credit-linked insurance provisions [9,10]. Governments and 
NGOs are also supporting these schemes as they align with their main goals, which in-
clude food security and agricultural resilience [11,12]. According to Nshakira-Rukundo et 
al. [7] and Kousky et al. [13], bundled products also address the market failure of low 
insurance demand by embedding insurance in input transactions. 

Despite these potential benefits, empirical evidence on insurance–input bundles pre-
sents mixed outcomes. Empirical evidence shows that insurance–input bundles can im-
prove risk management and enhance agricultural productivity outcomes [14–16]. How-
ever, adoption rates vary significantly across regions and farmer groups, reflecting differ-
ences in farmer perceptions, institutional arrangements, and programme design features 
[7]. 

This variation in results indicates that the impact of insurance–input bundles is a 
function of a complex interaction between behavioural, socioeconomic, and institutional 
variables. Several behavioural and institutional variables affecting farmers’ participation 
in insurance–input bundles have been identified in past studies. These variables include 
farmers’ awareness of insurance products [16–21], reliability of insurance products, cost 
constraints, and trust in implementing institutions [19–22]. Okpukpara et al. [23]. Alabı et 
al. [24] and Madaki et al. [18] added that these variables are shaped by socioeconomic 
variables such as farm size, education, access to extension services and gender. 

This study is grounded in the Theory of Planned Behaviour (TPB) and the Technol-
ogy Acceptance Model (TAM). The TPB provides a framework for understanding how 
farmers’ attitudes, subjective norms, and perceived behavioural control influence their in-
tentions to adopt an insurance–input bundle. While the TAM explains adoption decisions 
based on perceived usefulness and perceived ease of use of bundled products. Together, 
these models offer complementary insights into farmers’ behavioural responses to insur-
ance innovations. In addition, the study incorporated the resilience theory as a comple-
mentary lens to conceptually frame how insurance–input bundles increase farmers’ ca-
pacity to absorb and adapt to agricultural production risks. The integration of these per-
spectives allows a detailed understanding of the behavioural drivers of adoption and their 
implications on farm resilience and productivity outcomes. 
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Despite the growing body of literature, evidence remains fragmented and focused on 
isolated dimensions of adoption, behaviour, or productivity outcomes. Most research 
studies focus on individual aspects such as willingness to pay [25,26], awareness [9,27], 
and productivity impacts [28], with limited attempts to integrate these dimensions within 
a comprehensive analytical framework. As a result, the existing literature provides only a 
partial understanding of how behavioural, economic, and institutional factors interact to 
shape adoption decisions and farm-level outcomes in insurance–input bundle systems. In 
particular, the underlying mechanisms through which insurance–input bundles influence 
risk-management behaviour, input investment decisions, and productivity outcomes re-
main insufficiently theorised and empirically synthesised. This review addresses this gap 
by synthesising emerging literature on insurance–input bundles for smallholder farmers. 
Generally, the study develops an integrated framework that links farmer awareness, atti-
tudes, willingness to pay, participation behaviour, and satisfaction with farm-level 
productivity and performance outcomes. This review advances the literature by (i) 
demonstrating how institutional reliability and behavioural constraints jointly shape 
adoption pathways, (ii) conceptualising adoption as a sequential yet interdependent pro-
cess, and (iii) providing a systems-based perspective that connects micro-level farmer be-
haviour with broader programme performance and development outcomes, In addition, 
the study provides an overview of the key policy implications and considerations perti-
nent to the scaling up of insurance–input bundles. It is against this backdrop that this 
study seeks to (i) examine farmers’ awareness, attitudes, willingness to pay, satisfaction, 
and participation; (ii) evaluate evidence on the impacts of bundles on farm productivity, 
particularly in maize production; (iii) identify the key drivers and barriers to adoption; 
and (iv) highlight policy lessons and practical insights for scaling up insurance–input bun-
dles. The literature contributes to the broader discourse on input markets, agricultural risk, 
and the resilience of smallholder farmers in developing economies. It further shows that 
there is scope for insurance–input bundles to enhance smallholder resilience. This study 
addresses these contributions by providing an integrated synthesis of fragmented evi-
dence on insurance–input bundles by linking behavioural factors (such as awareness, at-
titudes, and willingness to pay) with farm-level outcomes, including productivity and 
performance. In addition, it introduces a resilience-oriented perspective to better under-
stand how insurance–input bundles increase smallholder farmers’ capacity to adapt to 
shocks and manage agricultural risks. Furthermore, it offers a comprehensive assessment 
of the drivers and barriers to adoption across various contexts, thereby generating cross-
cutting insights for policy and practice. Collectively, these contributions are crucial as they 
provide a detailed understanding of how insurance–input bundles function. This informs 
the design of more effective, scalable, and context-specific insurance interventions for im-
proving smallholder agricultural productivity and resilience. The study is organised as 
follows: Section 2 presents the methodology, including the review design, search strategy, 
and analytical approach. Section 3 hightlight the theoretical perspectives . Section 4 exam-
ines farmers’ awareness of insurance -input bundles , while Section 5 focuses on farmers’ 
attitudes towards insurance input bundles. Section 6 analyses determinants of farmers’ 
willingness to pay, and Section 7 explores farmers participation in insurance-input schems. 
Section 8 assesses the farmers’ satification with  insurance–input bundles. Section 9 as-
sess the impact of insurance-input bundles on farm productivity and performance.  and 
Section 10 provides a cross cutting synthesis of key determinants, whilst section 11 high-
lighted the synthesis network of insurance input bundle adoption among smallholder 
farmers. Section 12 and 13 concludes with policy implications and directions for future 
research. 
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2. Methodology 
2.1. Research Methodology 

2.1.1. Review Approach 

This study adopted a structured (systematic narrative) literature review approach to 
synthesise existing empirical and theoretical evidence on insurance–input bundles among 
smallholder farmers. This method combines the systematic identification and selection of 
relevant studies with a narrative synthesis of key themes, allowing for an in-depth analy-
sis of behavioural, economic, and institutional determinants of adoption. The structured 
review design ensures analytical rigour while providing flexibility to integrate insights 
across diverse contexts and study designs. 

2.1.2. Search Strategy 

A comprehensive literature search was conducted across multiple academic data-
bases, including Google Scholar, ScienceDirect, Scopus, and ResearchGate, to identify rel-
evant peer-reviewed journal articles, working papers, and institutional reports. The 
search was guided by a combination of keywords and Boolean operators, including: “in-
surance–input bundles”, “agricultural insurance adoption”, “crop insurance”, “willing-
ness to pay”, “smallholder farmers”, “risk management”, “climate resilience”, and “agri-
cultural productivity”. 

The search focused primarily on studies published between 2016 and 2025, to capture 
both foundational and recent developments in agricultural insurance and bundled service 
innovations. However, earlier studies were included where they contributed to founda-
tional theoretical perspectives. 

2.1.3. Inclusion and Exclusion Criteria 

To ensure relevance and quality, studies were selected based on the following inclu-
sion criteria: 

(i) Focus on agricultural insurance, input bundling, or related risk-management strate-
gies; 

(ii) Empirical or theoretical contributions relevant to smallholder farming systems; 
(iii) Peer-reviewed journal articles or credible institutional publications; 
(iv) Studies addressing key themes such as awareness, attitudes, willingness to pay, par-

ticipation, or farm-level outcomes. 

Studies were excluded if they: 

(i) Did not relate to agricultural insurance or bundled input systems; 
(ii) Lacked sufficient methodological clarity; 
(iii) Were not accessible in full text; 
(iv) Focused on non-agricultural insurance contexts. 

2.1.4. Study Selection Process 

The study selection process followed a structured screening procedure. Initially, a 
broad pool of studies was identified through keyword searches. Titles and abstracts were 
then screened to assess relevance, followed by a full-text review of selected articles. A total 
of 187 records were identified through database searching (n = 178) and other sources (n 
= 9). After removing duplicates (n = 12), 175 records remained for title and abstract screen-
ing. During the screening stage, 12 records were excluded due to a lack of relevance to the 
study objectives. The full texts of 163 articles were then assessed for eligibility, and 10 of 
these articles were excluded for reasons including lack of focus on insurance–input bun-
dles, absence of willingness-to-pay analysis, non-smallholder farmer contexts, and 
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publication outside the 2016–2025 period. After the screening and eligibility assessment, 
a total of 153 studies were retained for inclusion in the final review. The selection process 
is conceptually aligned with the PRISMA (Preferred Reporting Items for Systematic Re-
views and Meta-Analyses) framework to ensure transparency and consistency in study 
identification and selection. 

Justification for PRISMA Approach (Table 1) 

Although this study adopted a structured and transparent literature review process, 
it does not implement a full PRISMA protocol as shown in Figure 1 below. This is because 
the study is designed as a systematic narrative (structured) review, which emphasises 
thematic synthesis and conceptual integration rather than exhaustive quantitative aggre-
gation of studies. A PRISMA-style framework was used to guide the identification, screen-
ing, and selection of relevant literature in order to enhance transparency and replicability, 
as shown in Figure 1 below. However, unlike full systematic reviews and meta-analyses, 
this study does not impose strict exclusion thresholds at each stage, as the objective is to 
capture a broad and integrative understanding of behavioural, economic, and institu-
tional factors influencing the adoption of insurance–input bundles. Therefore, the 
PRISMA approach was applied in a simplified and adaptive manner, consistent with best 
practices for structured narrative reviews, ensuring methodological rigour while main-
taining analytical flexibility. 
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Figure 1. PRISMA flow diagram showing identification, screening, eligibility, and inclusion of stud-
ies. 

2.1.5. Data Synthesis and Analytical Framework 

Selected studies were analysed and synthesised using a thematic approach. The lit-
erature was organised into key thematic areas, including farmer awareness, attitudes and 
perceptions, willingness to pay, participation determinants, and farm-level outcomes. 
This thematic structure informed the development of the conceptual framework, which 
integrates behavioural, economic, and institutional perspectives to explain adoption path-
ways of insurance–input bundles. 

2.1.6. Reproducibility and Transparency 

To enhance reproducibility, this study provides a clear description of the search strat-
egy, selection criteria, and analytical approach. While the review is not a full meta-analysis, 
the structured methodology ensures that the process can be replicated and updated in 
future studies. 

2.1.7. Limitations and Potential Bias 

This study acknowledges potential sources of bias. First, publication bias may arise 
from the reliance on published studies, which are more likely to report significant findings. 
Second, regional bias may be present, as a substantial proportion of the literature focuses 
on sub-Saharan Africa and parts of Asia, reflecting the geographical concentration of in-
surance–input bundle programmes. Despite these limitations, efforts were made to in-
clude diverse studies across regions and institutional contexts to ensure a balanced and 
comprehensive synthesis. 

2.1.8. Definitions and Conceptual Foundations 

Insurance–input bundles represent a policy and market innovation in agricultural 
risk management and productivity enhancement, defined as the integration of crop insur-
ance with essential agricultural inputs such as improved seed, fertiliser, pesticides, or ag-
ricultural credit [8,17,19,25–27,29–32]. The central idea behind this arrangement is that the 
provision of productivity-enhancing inputs together with risk protection may address 
two persistent constraints in smallholder agriculture, namely, limited access to quality 
inputs and high exposure to climatic and production shocks. This approach is increasingly 
promoted across sub-Saharan Africa, Asia, and Latin America, supported by governments, 
donors, and private firms seeking to expand financial inclusion [33–35] 

In operational terms, insurance–input bundles refer to a combined product in which 
crop insurance is embedded within the purchase of agricultural inputs rather than being 
offered as a standalone financial service. The insurance component typically protects 
farmers against production losses caused by drought, pests, or floods, while the input 
component provides essential production technologies required to improve yields. There-
fore, the bundled products are expected to create complementarities between investment 
in agricultural productivity and risk management. 

Evidence suggested that bundles of insurance and agricultural inputs (i.e., insur-
ance–input bundles) also have potential impacts on how farmers adopt improved produc-
tion methods and reduce the perceived risks associated with production [30,36,37]. How-
ever, the impact will ultimately depend on the specifics of an individual programme, in-
stitutional arrangements, and implementation effectiveness. 

2.1.9. Implementation Challenges and Limitations 
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While the potential benefits of insurance–input bundles exist, there are numerous 
implementation difficulties related to them. In addition to this, issues such as logistical 
constraints related to delivering inputs, insurance services at the same time, and the long-
term viability of subsidy-based programmes are also present [30]. In this arrangement, 
insurance coverage is embedded within the input purchase transaction rather than being 
sold as a separate financial product. The insurance component typically protects farmers 
against yield losses caused by drought, pests, or floods, while the input component pro-
vides productivity-enhancing technologies necessary for improving yields [8,23,38]. Alt-
hough this integration is expected to create complementarities between risk management 
and agricultural investment, the magnitude of these benefits varies depending on pro-
gramme design and institutional context. In most cases, farmers pay a single price for the 
bundle, which may be partially subsidised by governments or donors, and delivery often 
occurs through cooperatives, agro-dealers, or microfinance institutions [39]. 

3. Theoretical Perspectives 
Bundling lowers transaction costs by consolidating multiple services into a single 

transaction and aligning insurance provision with productivity-enhancing investments. 
Insurance–input bundles address market failures in both insurance and input markets by 
mitigating the low demand for standalone insurance [7]. According to Rukundo et al. [7], 
Munkombwe et al. [16], and Visser et al. [35], the economic theory explains adoption of 
bundled products through risk aversion and transaction cost reduction. Risk-averse farm-
ers are more likely to adopt bundled insurance than standalone insurance products. Cap-
itanio [40] argues that agricultural risk management should not be viewed solely through 
the lens of insurance adoption but rather as a portfolio of complementary instruments, 
including insurance, credit, savings, and productivity-enhancing investments. In this con-
text, insurance–input bundles may be viewed as a practical manifestation of a broader 
risk-management portfolio that simultaneously addresses production risk and input ac-
cess constraints.. Bundling may reduce adverse selection because input purchases can sig-
nal farmer productivity, although empirical evidence remains mixed. The second theoret-
ical approach to the understanding of the adoption of bundles is the institutional theory. 
Institutional theory explains adoption through formal rules, norms, and organisational 
credibility [33,34,41]. Embedding insurance within existing input distribution systems 
may improve institutional legitimacy because farmers often interact more frequently with 
input suppliers than with insurance companies. Public–private partnerships and govern-
ment regulation jointly enhance transparency and improve programme delivery in bun-
dled insurance systems [42,43]. Behavioural economics is the third theoretical approach 
to the understanding of the response of farmers to the adoption of bundles. Behavioural 
economics suggests that farmers may undervalue standalone insurance due to cognitive 
biases such as present bias or misperceptions of risk [39,44,45]. Bundling is proposed to 
influence the response of farmers to insurance products by simplifying decision-making 
and reframing perceived value. In this case, the integration of insurance products is likely 
to affect the response of farmers. The loss aversion theory suggests that farmers prioritise 
avoiding losses over seeking gains, which increases the attractiveness of insurance-based 
risk protection [46]. Bundling is proposed to have an effect of reducing the complexities 
of decision-making. In this case, the complexities of decision-making are reduced by the 
evaluation of standalone insurance products and input products. 

Adding to the above perspectives, this study is primarily anchored in the Theory of 
Planned Behaviour and the Technology Acceptance Model. The Theory of Planned Be-
haviour explains how farmers’ attitudes, subjective norms, and perceived behavioural 
control shape their intentions to adopt insurance–input bundles. Similarly, the Technol-
ogy Acceptance Model emphasises the role of perceived usefulness and ease of use in 
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influencing adoption decisions. These behavioural frameworks provide a structured basis 
for understanding how farmers evaluate bundled products and form participation inten-
tions. Together with economic, institutional, and behavioural perspectives, they offer a 
comprehensive framework for analysing the adoption of insurance–input bundles. Insti-
tutional mistrust and limited financial literacy may still constrain adoption despite the 
presence of bundled incentives [31,38]. 

Furthermore, the resilience theory complements these perspectives by providing a 
framework for understanding how insurance–input bundles increase farmers’ capacity to 
absorb, adapt to, and recover from agricultural shocks. Bundled schemes can strengthen 
resilience in smallholder farming systems by reducing exposure to production risks and 
stabilising farm income. This perspective is consistent with Capitanio [40], who argues 
that resilience in agriculture is strengthened through the coordinated use of multiple risk-
management instruments rather than reliance on insurance alone. According to the Green 
Portfolio framework, resilience emerges from the interaction of insurance, financial ser-
vices, productivity-enhancing technologies and supportive public institutions.  

3.1. Potential Benefits of Insurance–Input Bundles 

Insurance–input bundles are often promoted as mechanisms that may encourage 
farmers to adopt improved inputs while reducing perceived production risks [30,38,47]. 
Empirical evidence suggests that such programmes may contribute to increased yields, 
improved farm income, and reduced exposure to climatic risks. However, the magnitude 
of these benefits is highly context-specific and depends on programme design and imple-
mentation quality. However, it is important to note that this is highly dependent on the 
specific programmes. In addition to direct productivity effects, participation in bundled 
programmes may enhance farmers’ access to complementary services such as extension 
support, improved creditworthiness, and market linkages [48]. These complementary 
benefits support the argument by Capitanio [40] that agricultural risk-management inter-
ventions are most effective when implemented as integrated packages combining risk 
transfer, productivity enhancement, financial services and institutional support mecha-
nisms. 

Despite their potential advantages, insurance–input bundles face several implemen-
tation challenges. Affordability remains a major constraint for resource-poor farmers, par-
ticularly where subsidies are limited [31,45]. Institutional challenges further constrain 
adoption. Weak governance structures may expose farmers to risks such as delayed pay-
outs, lack of transparency, and administrative inefficiencies, which can undermine trust 
in insurance providers [16,18,42]. In some cases, farmers perceive bundled insurance as 
an additional cost rather than a risk-management tool, which discourages participation. 

Gender and socioeconomic inequalities also influence participation by limiting access 
to financial services and agricultural support systems. Furthermore, logistical challenges 
associated with the simultaneous delivery of inputs and insurance services can reduce 
programme efficiency, particularly in remote rural areas. 

Finally, concerns regarding the long-term sustainability of subsidy-supported pro-
grammes remain significant, particularly where continued public or donor support is un-
certain. Thus, the effectiveness of insurance–input bundles depends on coordinated im-
plementation, institutional capacity, and enabling socioeconomic conditions. 

Overall, insurance–input bundles represent an integrated policy and market ap-
proach that attempts to simultaneously address risk management and input access con-
straints in smallholder agriculture. However, existing evidence points out that the perfor-
mance of bundled programmes is highly dependent on the design and specific context in 
which they operate. It is therefore important to note that a comprehensive understanding 



Agriculture 2026, 16, 1435 9 of 41 
 

https://doi.org/10.3390/agriculture16131435 

of both the potential benefits and limitations of bundled programmes is important in an-
alysing participation and performance outcomes in the next sections of this study. 

3.2. Conceptual Framework 

The conceptual framework (Figure 2) illustrates the behavioural, economic, and in-
stitutional mechanisms that influence subsequent farm-level outcomes. The conceptual 
framework presents a sequential pathway from awareness to attitudes, willingness to pay, 
participation, and farm-level outcomes, with economic, institutional, and social factors 
influencing each stage of the adoption process while also incorporating feedback mecha-
nisms that capture the iterative nature of adoption behaviour. The framework is organised 
along a sequential decision-making pathway: Awareness → Attitudes → Willingness to 
Pay → Participation → Farm-level Outcomes. The conceptual framework is primarily 
grounded in the Theory of Planned Behaviour (TPB), which provides the main behav-
ioural foundation for explaining farmer decision-making. In addition, the framework 
draws on complementary insights from Technology Adoption Theory, Expected Utility 
Theory, the Technology Acceptance Model (TAM), and institutional theory to explain 
how behavioural intentions are shaped by perceptions, economic incentives, and institu-
tional conditions. 
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Figure 2. Conceptual framework illustrating both initial and sustained participation dynamics. Post-
adoption feedback loops capture how farmers’ experiences (satisfaction) influence continued par-
ticipation decisions over time. 

At the initial stage, smallholder farmers’ awareness is the fundamental prerequisite 
for adoption, as it reflects farmers’ exposure to information about the structure, benefits, 
and operational mechanisms of insurance–input bundles [49]. According to Technology 
Adoption Theory [50], knowledge and information dissemination are critical in shaping 
individuals’ adoption decisions for new technologies and innovations. In various small-
holder farming systems, information asymmetries, limited financial literacy, and limited 
extension service access constrain farmers’ understanding of agricultural insurance prod-
ucts [7]. Therefore, awareness forms the foundation upon which attitudes toward insur-
ance–input bundles are formed. This entails that awareness is essential for enabling farm-
ers to evaluate the benefits of bundled insurance products. 

In addition, the adoption framework shows how satisfied farmers with the imple-
mentation of the programme are an essential intermediate outcome. Satisfaction repre-
sents farmers’ assessment of how well the programme has been delivered to them (e.g., 
timely payouts, timely input supply, good communication between the programme and 
the farmers). High satisfaction levels reinforce trust in insurance providers and increase 
the likelihood of continued participation. The framework shows a distinction between in-
itial satisfaction, which reflects early post-adoption experiences, and continued satisfac-
tion, which reflects long-term evaluation of the programme over repeated participation 
cycles. 

In the end, effective programme implementation and successful adoption contribute 
to improvements in farm productivity, overall farm performance and smallholder farmers’ 
resilience. Insurance–input bundles can stimulate greater adoption of improved agricul-
tural technologies, stabilise farm income, and strengthen farmers’ capacity to cope with 
climatic shocks through the reduction in risk exposure and encouragement in the invest-
ment in productivity-enhancing inputs. However, these outcomes are conditional on pro-
gramme implementation quality and institutional effectiveness. Over time, these out-
comes contribute to broader development objectives which include improved smallholder 
resilience, improved food security, and more sustainable agricultural production systems. 

Awareness plays an instrumental role in shaping perceptions and farmers’ attitudes, 
which are subjective judgments of the usefulness, dependability, and credibility of insur-
ance–input bundles. These attitudes are shaped by trust in insurance providers, prior ex-
perience with agricultural programmes, and social learning. According to the Technology 
Adoption Theory, the adoption of agricultural technologies among farmers is based on 
several factors such as perceived ease or difficulty, relative benefits, and compatibility of 
new technology. Therefore, awareness alone does not directly lead to adoption, but oper-
ates through attitudes that determine farmers’ willingness to engage with bundled prod-
ucts. Farmers also consider factors such as their perception of the quality of inputs being 
delivered, reliability in payouts and whether the cooperation among programme partici-
pants is transparent before they adopt any new agricultural technologies. Perceptions are 
instrumental in shaping farmers’ willingness to pay (WTP) for insurance–input bundles. 

Considering the Expected Utility Theory, every farmer is under uncertainty as a ra-
tional decision maker. They evaluate the benefits and risks of the decisions they make [51]. 
Therefore, insurance–input bundles are instrumental in providing risk protection against 
climate-related risks while providing farmers access to quality inputs. Therefore, farmers’ 
willingness to pay for insurance–input bundles is an indication of the risks they are will-
ing to take up, the expected utility from the insurance payout, and the expected produc-
tivity gains from the quality inputs. WTP therefore reflects farmers’ valuation of both risk 
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reduction and productivity gains associated with bundled products. However, farmers 
are often confronted by liquidity constraints when trying to pay for insurance–input bun-
dles. 

Participation is influenced by economic, social, and institutional factors. Economic 
factors include farm size, income, access to credit, and exposure to risk. The framework 
further distinguishes between initial participation, representing first-time adoption deci-
sions, and sustained participation, which reflects farmers’ continued participation over 
time. Social factors include cooperative membership, peer influence, and market partici-
pation. Institutional factors include extension services, regulatory frameworks, and trust 
in insurance providers (institutional theory). Thus, participation reflects the interaction 
between behavioural intentions (WTP) and enabling institutional conditions. The eco-
nomic factors include farm size, household income, access to credit, and exposure to cli-
matic risk. Institutional factors encompass the effectiveness of extension services, the cred-
ibility of insurance providers, regulatory frameworks, and government support pro-
grammes, which are the fundamental principles of the institutional theory. The theory 
argues that the economy is embedded within institutions. Therefore, the behaviour of 
farmers is often embedded within the institutional environment [50]. Thus, participation 
represents the behavioural outcome of both willingness to pay and enabling conditions 
within the institutional environment. The interaction between behavioural drivers and 
institutional conditions ultimately influences the adoption of bundled insurance schemes. 
Such bundled approaches aim to address multiple constraints simultaneously by improv-
ing access to quality inputs while mitigating production risks associated with climatic 
variability and market uncertainty. This integrated perspective is consistent with the 
Green Portfolio framework proposed by Capitanio [40], which emphasises that effective 
agricultural risk management requires the combination of insurance, financial services, 
productivity-enhancing technologies and institutional support mechanisms operating 
within a coordinated system. 

Satisfaction is an intermediate outcome that reflects farmers’ evaluation of pro-
gramme implementation, including timely payouts, input delivery, and communication 
quality. When farmers get quick insurance payouts, reliable inputs, and clear communi-
cation from the people running the programme, they feel good about it. Most importantly, 
satisfaction feeds back into participation by reinforcing trust and influencing continued 
adoption, creating a dynamic feedback loop in the framework (Figure 1). Farmers’ trust is 
easily eroded due to complicated claim processes, delays in payments, or bad service, and 
farmers start losing trust. 

In conclusion, the conceptual framework indicated that there is an interaction be-
tween the efficiency of insurance–input bundles and the behavioural, economic, and in-
stitutional environments while explicitly accounting for feedback effects that influence re-
peated participation decisions over time. Accordingly, it is important to understand how 
these interdependent pathways work together when working with policy design and pro-
gramme design to create compelling and sustainable changes in the agricultural produc-
tivity of all smallholder farmers through bundled insurance. 

4. Farmers’ Awareness of Insurance–Input Bundles 
4.1. Thematic Synthesis of Awareness 

Awareness is a prerequisite for the adoption of insurance–input bundles, referring to 
farmers’ exposure to and understanding of the existence, structure, and functioning of 
bundled products [52,53]. Empirical evidence shows that awareness levels of insurance–
input bundles vary across regions and farming systems due to differences in institutional 
capacity, extension outreach, and financial literacy. Limited awareness remains a major 
barrier to participation, particularly in contexts where agricultural insurance markets are 
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still developing [54]. The relationship between awareness and willingness to participate 
appears particularly relevant for insurance-based products, where improved understand-
ing of insurance mechanisms can increase farmers’ willingness to participate in risk-man-
agement schemes [55,56]. However, this relationship is mediated by institutional and con-
textual factors, meaning that awareness translates into participation only where support-
ing systems (such as extension services and credible insurance providers) are functional. 
More specifically, in the case of insurance–input bundles, farmers’ awareness must extend 
beyond general knowledge of insurance products to include an understanding of how the 
insurance component is operationally linked with agricultural inputs within a single 
package. This difference is significant because bundled input schemes combine a number 
of services, and farmers evaluate both the input values and the protection components 
before deciding to participate. Therefore, awareness of insurance–input bundles is more 
than knowing about the existence of such products. Across studies, awareness is therefore 
better understood as a cognitive and interpretive process which should be conceptualised 
as a multi-dimensional construct that includes exposure to information, comprehension 
of bundled design, and the ability to interpret risk-transfer mechanisms rather than a pas-
sive receipt of information. 

While awareness is necessary, it is not sufficient to guarantee participation, as adop-
tion decisions are also influenced by institutional trust, financial constraints, and under-
standing of insurance mechanisms [7,57]. 

4.2. Key Determinants Shaping Awareness 

Across studies, three major channels shape farmer awareness of insurance–input 
bundles: 

4.2.1. Institutional Channels 

A range of institutional actors contribute to raising awareness of insurance–input 
bundles. Government extension systems traditionally serve as key channels through 
which farmers learn about new agricultural programmes and innovations [57–62]. 
Through activities such as training sessions, demonstration plots, and farmer field days, 
extension agents can explain how bundled products operate and how insurance protec-
tion is linked to the purchase of inputs. Evidence from several studies suggests that farm-
ers who regularly interact with extension agents tend to exhibit higher levels of awareness 
of agricultural insurance and related innovations [57,59,63]. However, the effectiveness of 
extension systems in raising awareness varies across contexts, as many countries face con-
straints related to limited funding, insufficient staffing, and inadequate training on spe-
cialised financial products such as agricultural insurance [62,64]. This variation in exten-
sion capacity partly explains why awareness levels of insurance–input bundles remain 
uneven across regions, particularly in areas where farmers have limited exposure to fi-
nancial or insurance-based agricultural services. 

In response to these limitations, non-governmental organisations (NGOs) and devel-
opment agencies increasingly participate in awareness creation for agricultural insurance 
and bundled products. These organisations often operate at the community level and may 
employ participatory approaches, such as farmer group meetings, local demonstrations, 
and training sessions conducted in local languages [57,60,61,63,65]. Compared to formal 
extension systems, NGO-led interventions tend to be more flexible and locally adapted, 
but their sustainability is often limited by short-term funding cycles. Research has shown 
that initiatives implemented by NGOs can reach some groups that have been excluded 
from economic and social well-being, such as women’s groups and farmers with limited 
financial resources, particularly when NGO providers combine their outreach efforts with 
financial education and awareness campaigns. Nevertheless, NGO programmes often 
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have project-based designs that weaken continuity and long-term consolidation of aware-
ness among farmers once external funding ends [66–68]. These limitations indicate the 
need for coordinated institutional approaches that integrate community-based awareness 
efforts with public extension systems. This is justified by the fact that the effectiveness of 
NGO-led awareness programmes highly depends on the coordination between local in-
stitutions and public extension services, which indicates the importance of promoting in-
surance–input bundles through integrated information systems. 

Private sector actors, including insurers, seed companies, and agro dealers, also play 
an important role in communicating information about bundled products. When insur-
ance is embedded in the purchase of agricultural inputs, farmers may first encounter the 
concept during input transactions at agro-dealer shops or through marketing campaigns 
linked to seed or fertiliser distribution programmes [7,31,69]. As a result, awareness gen-
erated through private channels may be strong in terms of product exposure but weak in 
terms of conceptual understanding. However, commercial marketing sometimes priori-
tises the promotion of products and may not emphasise the detailed explanations of the 
insurance mechanisms. As a result, farmers may receive inadequate information about the 
insurance claims procedures or coverage conditions. This indicates that institutional chan-
nels differ not only in reach but also in the depth of understanding they generate, where 
extension systems facilitate structured learning, NGOs enhance accessibility, and private 
actors primarily generate initial exposure rather than full comprehension. 

4.2.2. Informal and Social Learning Channels 

Informal communication networks also shape awareness of insurance–input bundles. 
Peer-to-peer interactions among farmers frequently influence the spread of information, 
as experiences shared within farmer groups or local communities can shape perceptions 
of both risks and benefits [70,71]. While these social learning processes can certainly help 
disseminate new programmes, they can also facilitate the dissemination of inaccurate in-
formation or inflated expectations about insurance payout amounts [71,72]. This dual role 
suggests that informal networks act not only as channels of information diffusion but also 
as potential sources of distortion in farmers’ understanding of insurance products. Con-
sequently, informal learning processes tend to complement rather than replace formal 
awareness channels such as extension services or structured training programmes. Farm-
ers’ ability to understand technical terminology and interpret insurance contracts is often 
limited by low literacy levels, which increase farmers’ reliance on verbal explanations 
from extension agents or input suppliers [7,18,51]. Such challenges mainly stem from lin-
guistic diversity, gender inequalities, and limited financial literacy, which affect access to 
information among smallholder farmers [7,73,74]. This indicates that social learning 
strengthens information diffusion but cannot substitute for structured technical compre-
hension of insurance mechanisms. 

4.2.3. Structural and Individual Constraints 

Despite multiple awareness channels, several structural barriers continue to limit ef-
fective understanding of insurance–input bundles. Firstly, farmers must have knowledge 
of how the bundled arrangement functions, including the integration of inputs with in-
surance coverage, eligibility conditions, and potential benefits in reducing production risk 
[75]. However, insurance products are often difficult for farmers to interpret due to their 
intangible and probabilistic nature. In many contexts, farmers may confuse insurance with 
government relief programmes or struggle to understand payout conditions and contract 
terms [53,76]. These challenges are more pronounced in settings with low financial literacy 
and limited exposure to formal insurance markets. Such limited understanding reduces 
confidence in bundled products and may discourage participation, particularly where 
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uncertainty exists around payout conditions and contract terms. Access to reliable and 
understandable information, therefore, plays an important role in shaping farmers’ per-
ceptions and willingness to engage with insurance–input bundles [15]. The literature, 
therefore, suggests that awareness should not be interpreted solely as exposure to infor-
mation, but also as a process through which farmers gradually develop a practical under-
standing of how bundled products function and how they relate to farm risk-management 
strategies. 

In addition to the above, institutional weaknesses such as limited coordination 
among programme implementers, weak regulatory oversight, and inconsistent commu-
nication strategies can reduce the effectiveness of awareness campaigns [33,77]. These in-
stitutional limitations further reinforce information gaps, particularly in regions where 
extension systems and regulatory oversight are weak. Cultural perceptions and trust in 
institutions further influence awareness and interpretation of insurance products. In some 
contexts, scepticism toward formal financial institutions or beliefs that crop losses are un-
avoidable acts of fate may reduce farmers’ interest in learning about insurance pro-
grammes [7,19,78]. Collectively, these constraints indicate that awareness outcomes are 
shaped not only by information availability but also by institutional credibility and farm-
ers’ interpretation of agricultural risk. Altogether, these constraints reinforce persistent 
information asymmetries that limit the translation of awareness into meaningful under-
standing. Generally, this shows that awareness is not only a function of information avail-
ability but also of how farmers interpret risk and institutional credibility. Furthermore, 
these factors indicate that awareness strategies need to extend beyond information dis-
semination to include trust-building measures and context-specific communication ap-
proaches. This highlights the importance of trust-building communication strategies, in-
cluding simplified messaging, local languages, visual tools, and community-based en-
gagement to increase understanding of insurance–input bundles. 

4.3. Regional Patterns and Comparative Insights 

Regional evidence shows clear differences in awareness levels and determinants. In 
Asia, awareness tends to be relatively high due to strong government-led agricultural in-
surance programmes and structured farmer education systems. Nevertheless, despite rel-
atively high exposure levels, conceptual understanding of insurance mechanisms remains 
uneven, particularly for index-based insurance products, where complexity limits full 
comprehension of risk-transfer principles. In Africa, awareness is generally lower and 
more uneven, reflecting weaker extension systems and limited penetration of agricultural 
insurance markets. Farmers are often familiar with input packages but not with the em-
bedded insurance components. This indicates that exposure to agricultural inputs does 
not automatically translate into awareness of embedded risk-management mechanisms, 
particularly where insurance markets are still emerging. While awareness among farmers 
in Latin America is closely linked to participation in cooperatives, contract farming sys-
tems, and credit-linked agricultural programmes, institutional arrangements actively 
structure information flow and enhance farmers’ exposure to integrated financial and in-
put services. 

A consistent pattern emerges in which awareness is strongly mediated by institu-
tional architecture rather than farmer interest alone across regions. Countries with struc-
tured public programmes and coordinated extension systems tend to achieve higher lev-
els of awareness, while those with weaker institutional linkages exhibit fragmented and 
uneven understanding of insurance–input bundles. It is important to note that exposure 
alone does not guarantee comprehension, as farmers may be aware of bundled products 
without fully understanding their insurance component. This suggests that differences in 
awareness outcomes are driven less by information availability and more by the 
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effectiveness of institutional systems in translating exposure into a meaningful under-
standing. These regional differences reinforce the argument that awareness is not a uni-
form phenomenon, but a context-dependent outcome shaped by institutional strength, 
programme design, and the extent of farmer participation in agricultural insurance sys-
tems. 

4.4. Key Synthesis Patterns 

Across all regions, three consistent patterns emerged, namely: (i) Awareness alone 
does not translate into adoption unless it is reinforced by institutional trust, comprehen-
sion of insurance mechanisms, and effective support systems that enable farmers to inter-
pret and act on information. (ii) Institutional channels, particularly extension systems, re-
main the primary drivers of awareness formation, although NGOs and private sector ac-
tors increasingly contribute through complementary but functionally different infor-
mation pathways. (iii) Awareness is most effective when it evolves from simple exposure 
to repeated interaction and practical demonstration, which enables deeper comprehen-
sion of bundled insurance mechanisms rather than superficial recognition of products. 
Across the reviewed literature, a consistent pattern is that awareness functions as an entry 
condition in the adoption pathway, but its effectiveness is mediated by institutional cred-
ibility, cognitive understanding, and the quality of communication channels. This implies 
that differences in awareness outcomes across regions are not simply a reflection of infor-
mation availability, but of how effectively institutional systems transform exposure into 
meaningful understanding. 

4.5. Link to Research Objectives 

This synthesis directly informs the study objective on farmers’ awareness of insur-
ance–input bundles by establishing that awareness is a multi-dimensional construct 
shaped by institutional arrangements, information delivery systems, and socioeconomic 
conditions influencing how farmers interpret bundled insurance products. Furthermore, 
it highlighted that the variation in awareness across regions is largely driven by variations 
in institutional capacity and communication strategies, rather than differences in farmer 
interest alone, but is instead primarily driven by variations in institutional capacity, com-
munication effectiveness, and the depth of exposure to insurance-related information. The 
reviewed literature therefore provides a conceptual foundation for examining awareness 
not as a binary condition of being informed or uninformed, but as a graduated process 
influenced by exposure, comprehension, and institutional mediation. This framing sup-
ports the study’s empirical focus on unpacking how awareness is constructed and trans-
lated into potential adoption behaviour among smallholder farmers. Taken together, the 
literature review establishes awareness as the entry point in the adoption pathway of in-
surance–input bundles, while also demonstrating that its effectiveness depends on insti-
tutional functionality and the quality of information systems that shape farmer under-
standing. 

5. Farmer’s Attitudes Towards Insurance Input Bundles 
5.1. Thematic Synthesis of Attitudes and Perceptions 

Farmers’ attitudes toward insurance–input bundles are shaped by a combination of 
economic, behavioural, institutional, and socio-cultural factors [7,79]. While economic in-
centives influence adoption decisions, farmers’ attitudes are primarily shaped by per-
ceived usefulness, risk protection value, and institutional credibility of bundled insurance 
products. Understanding these attitudes is critical because participation depends not only 
on economic incentives but also on trust in institutions and perceived effectiveness of 
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bundled risk-management mechanisms. These factors influence how farmers interpret ag-
ricultural risk and evaluate formal insurance mechanisms. Empirical studies suggest that 
favourable perceptions of bundles are more likely to emerge when the inputs included in 
the package are of high quality, delivered on time, and accompanied by clear explanations 
of insurance coverage [31,80,81]. Although attitudes toward agricultural insurance 
schemes are shaped by trust in insurers, past compensation experiences, and affordability 
considerations, perceptions of insurance–input bundles are more strongly influenced by 
how farmers evaluate the integrated performance of both inputs and insurance compo-
nents. In bundled input arrangements, farmers also assess the credibility of the insurance 
component as well as the value of the inputs provided [7,82–84]. Financial incentives such 
as subsidised premiums may increase initial uptake; however, sustained acceptance de-
pends on continued confidence in programme credibility and claim reliability. 

5.2. Socio-Cultural and Behavioural Influences 

In many rural contexts, prevailing cultural beliefs and social norms shape how farm-
ers interpret risk and evaluate formal insurance products. For instance, reliance on infor-
mal risk-sharing mechanisms or beliefs that agricultural losses are determined by fate may 
reduce the perceived necessity of insurance-based protection [7,70,84]. These variations 
indicate that attitudes toward insurance–input bundles are socially embedded and shaped 
by collective norms, rather than being purely individual economic decisions. Generational 
and social differences may also influence perceptions, as younger farmers sometimes view 
insurance as a modern risk-management tool, while others may regard it with scepticism 
or perceive it as externally imposed [70,85]. These variations indicate that attitudes toward 
insurance–input bundles are embedded within broader social and cultural contexts, ra-
ther than being purely individual economic decisions. These differences highlight that so-
cial structures and generational dynamics shape how new risk-management tools are in-
terpreted and adopted. 

5.3. Behavioural and Risk Preference Factors 

Risk preferences and behavioural factors further shape farmers’ attitudes toward in-
surance–input bundles. More risk-averse farmers often place greater value on insurance 
protection as a mechanism for reducing production uncertainty [45,86]. However, behav-
ioural biases such as overconfidence, present bias, and loss aversion may lead farmers to 
underestimate benefits or perceive premiums as unnecessary costs [87,88]. Cognitive bi-
ases such as overconfidence, present bias, and loss aversion may lead farmers to underes-
timate benefits or perceive insurance premiums as unnecessary expenditures. These be-
havioural factors underscore the importance of communication strategies which address 
both psychological and economic dimensions of decision-making. This indicates the need 
for communication strategies that address both behavioural biases and economic con-
straints in shaping farmers’ acceptance of bundled insurance products. 

5.4. Institutional Credibility and Regional Evidence 

Across regions, programme credibility and institutional performance consistently 
emerge as key determinants of farmer perceptions. Positive perceptions are reported 
where transparent claim settlements and reliable service delivery exist, particularly in 
Kenya’s index-based insurance programmes [30,38,79]. This contrast highlights that pro-
gramme credibility is a central driver of farmer attitudes, where consistent performance 
strengthens trust while service failures rapidly erode confidence. In contrast, negative per-
ceptions arise where compensation processes are delayed, unclear, or inconsistent [18,31]. 
Institutional context also shapes perceptions, as farmers report more favourable attitudes 
where insurance is supported by credible organisations such as NGOs, cooperatives, and 
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farmer associations [55,89]. On the other hand, weaker perceptions are observed in con-
texts with heavy reliance on disaster relief systems and limited exposure to formal insur-
ance markets. 

5.5. Synthesis Statement 

Across the reviewed literature, farmers’ attitudes toward insurance–input bundles 
emerge from the interaction of economic incentives, behavioural biases, institutional cred-
ibility, and socio-cultural norms (Table 2). While financial incentives may facilitate initial 
uptake, sustained positive perceptions depend on trust in programme implementation, 
clarity of communication, and consistent service delivery. This indicates that attitudes are 
not static preferences, but dynamic evaluations shaped by both past experiences and in-
stitutional performance. 

6. Determinants of Farmers Willingness to Pay for Insurance Input 
Bundles 
6.1. Thematic Synthesis of Willingness to Pay 

Willingness to pay (WTP) is widely used to assess farmers’ valuation of agricultural 
insurance products and their potential demand for risk-management instruments. In the 
context of insurance–input bundles, willingness to pay reflects both farmers’ financial ca-
pacity to afford the product and their perceived value of integrating insurance with agri-
cultural inputs. Policymakers and insurers often use WTP estimates to guide premium 
pricing, subsidy levels, and programme design. However, stated willingness in surveys 
may differ from actual purchasing behaviour, particularly where insurance markets are 
new or poorly understood. This discrepancy highlights the role of liquidity constraints, 
behavioural biases, and institutional trust in shaping the gap between stated willingness 
and actual adoption behaviour. This distinction is critical because stated willingness in 
surveys often overestimates actual adoption, which is constrained by real financial capac-
ity and trust in programme implementation. 

6.2. Conceptual Distinction: General Insurance vs. Bundled Products 

It is important to distinguish between farmers’ willingness to pay for agricultural 
insurance in general and their willingness to pay for insurance–input bundles specifically. 
While general insurance demand is influenced by risk perception, trust in insurers, and 
past compensation experiences, willingness to pay for bundled products additionally de-
pends on farmers’ evaluation of input quality and perceived complementarities between 
productivity gains and risk protection. When insurance is integrated with improved 
seeds, fertiliser, or credit services, farmers may perceive greater value in the package, 
which can increase their willingness to pay compared with stand-alone insurance prod-
ucts. This reflects economic theory on bundling, where combining risk reduction with 
productivity-enhancing inputs increases perceived utility and therefore willingness to 
pay. 

6.3. Economic Determinants of WTP 

Several studies reveal that farm size, farm income, and access to credit significantly 
influence farmers’ ability to afford premiums and invest in bundled products [80,90,91]. 
Additional factors such as off-farm income, input prices, and expected returns from agri-
cultural production further shape farmers’ payment decisions by influencing liquidity 
and investment capacity. These factors collectively determine farmers’ liquidity and ex-
pected returns, which shape their capacity and willingness to invest in risk-management 



Agriculture 2026, 16, 1435 18 of 41 
 

https://doi.org/10.3390/agriculture16131435 

tools. Collectively, these factors determine farmers’ liquidity position and expected re-
turns, which shape their ability and willingness to invest in risk-management tools. 

6.4. Socio-Demographic and Behavioural Influences 

Willingness to pay is also shaped by socio-demographic factors. Education, age, gen-
der, and household characteristics influence farmers’ understanding of insurance prod-
ucts and openness to financial innovations [26,91,92]. Farmers with prior crop loss expe-
rience and those participating in farmer organisations tend to exhibit higher willingness 
to pay due to increased risk awareness and peer learning effects [71,93,94]. Psychological 
and perceptual factors such as trust in insurance providers, confidence in compensation 
mechanisms, and perceptions of fairness in bundled premium pricing also influence will-
ingness to pay. Trust in insurance providers, perceived fairness of pricing, and confidence 
in compensation mechanisms strongly influence willingness to pay, while mistrust and 
negative payout experiences reduce participation intentions. Behavioural biases such as 
loss aversion and present bias shape how farmers evaluate costs relative to uncertain fu-
ture benefits [87,88]. 

6.5. Price Sensitivity and Affordability Constraints 

Price sensitivity remains a critical determinant of farmers’ demand for insurance–
input bundles. Empirical evidence suggests that even modest increases in premium costs 
may substantially reduce participation among financially constrained smallholder farm-
ers [91,95]. On the other hand, partial premium subsidies and bundling insurance within 
input packages can enhance affordability and increase participation. However, farmers 
may be reluctant to adopt the product if the insurance significantly increases the total cost 
of inputs. This shows that affordability is a binding constraint, particularly where insur-
ance premiums increase the overall cost of input packages. 

6.6. Regional Comparative Insights 

Empirical evidence across regions suggests that willingness to pay varies widely de-
pending on institutional context, programme design, and farmers’ previous experiences 
with insurance schemes. In several African countries, studies report moderate to low will-
ingness to pay for agricultural insurance, largely reflecting financial constraints and reli-
ance on government disaster relief programmes. However, higher willingness has been 
observed where insurance is integrated with input packages or supported by awareness 
campaigns and institutional partnerships [36,90,96,97]. This indicates that bundling insur-
ance with productive inputs improves perceived value compared to stand-alone insur-
ance products. Studies from Asia highlight that willingness to pay increases where gov-
ernment subsidies reduce premiums and where farmers face frequent climate-related 
shocks [98,99]. Conversely, cautious attitudes persist where insurance products are per-
ceived as complex or poorly explained [100]. This revealed that transparency and simplic-
ity in programme design are critical determinants of willingness to pay. 

In Latin America, farmers participating in cooperatives and credit-linked pro-
grammes often show higher willingness to pay due to stronger institutional trust and im-
proved access to financial services [101–103]. Conversely, reluctance is observed where 
perceived benefits do not justify costs or where trust in insurers is limited [92]. Across the 
region, institutional embedding through cooperatives and credit systems strengthens 
willingness to pay by reducing information asymmetry and increasing trust. 

6.7. Final Synthesis 

Taken together, the literature suggests that willingness to pay for insurance–input 
bundles is shaped by the interaction of economic capacity, perceived value of bundled 
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products, behavioural responses to risk, and institutional trust (Table 3). While afforda-
bility remains a key constraint, willingness to pay increases when insurance is perceived 
as both a productivity-enhancing and risk-reducing instrument. This indicates that WTP 
is not solely a measure of financial capacity but a reflection of how farmers evaluate the 
credibility, usefulness, and fairness of bundled insurance systems. 

7. Determinants of Farmer Participation in Insurance–Input Schemes 
Smallholder farmer participation in insurance–input schemes reflects both farmers’ 

willingness and their actual ability to engage in formal risk protection mechanisms. This 
is central to the sustainability and scalability of bundled insurance–input programmes 
[16,99]. Farmers weigh perceived benefits against risks, costs, and alternative coping strat-
egies, indicating that participation decisions are shaped by the interaction of economic 
incentives, institutional conditions, and social contexts. While participation in agricultural 
insurance in general depends on risk perception and trust in insurers, participation in 
bundled schemes additionally reflects farmers’ evaluation of the integrated inputs and 
their complementarities with insurance protection. 

Importantly, participation differs from willingness to pay, as farmers may express 
positive valuation but still fail to participate due to liquidity constraints, access barriers, 
or institutional limitations. This highlights a critical distinction between stated demand 
and realised participation, with the latter constrained by structural and institutional bar-
riers. Therefore, understanding these determinants is important for designing inclusive 
programmes that reach the intended beneficiaries effectively. Empirical evidence consist-
ently shows that participation is not determined by a single factor, but emerges from the 
interaction between economic capacity, institutional support, and social networks that 
jointly shape farmers’ risk perceptions and evaluation of programme benefits. 

7.1. Economic and Household-Level Determinants 

Farmers’ participation in bundled insurance–input schemes is influenced by socioec-
onomic characteristics, including wealth, farm size, and household income, which deter-
mine farmers’ financial capacity to pay premiums and invest in bundled products. Studies 
reveal that higher income levels, larger landholdings, and off-farm earnings increase the 
likelihood of participation, while financial constraints limit adoption among resource-con-
strained farmers [104]. This indicates that participation is strongly conditioned by liquid-
ity and the ability to absorb production risk. These findings reveal that participation is 
partly driven by farmers’ ability to absorb risk and finance upfront costs associated with 
bundled products. Education improves farmers’ understanding of insurance concepts and 
innovation adoption, while the perceived need for coverage is influenced by farm diver-
sification, labour availability, and level of mechanisation. In addition, prior loss experi-
ences and participation in farmer groups increase willingness to participate due to height-
ened risk awareness and peer influence [105]. This indicates the role of experiential learn-
ing and social exposure in shaping participation decisions. Generally, the individual farm-
ers’ economic capacity and risk exposure jointly determine both the ability and the moti-
vation to participate in insurance–input schemes. 

7.2. Institutional Determinants 

Institutional factors are critical in facilitating or constraining farmer participation. 
Strong coordination among insurers, government agencies, input suppliers, and extension 
services reduces transaction costs, builds trust, and encourages participation [105]. In con-
trast, bureaucratic inefficiencies, weak institutions, and lack of transparency reduce 
farmer confidence and limit participation by increasing uncertainty regarding programme 
reliability and payout performance. This highlights the central role of institutional 
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credibility in bridging the gap between willingness and actual participation. Access to 
formal credit facilitates participation by reducing liquidity constraints, particularly when 
credit institutions integrate insurance into loans or input programmes [23,106]. This indi-
cates that financial intermediation plays a key role in enabling participation where upfront 
costs would otherwise be prohibitive. 

7.3. Market Access and Value Chain Integration 

Access to markets is another important determinant. Farmers linked to output mar-
kets, cooperatives, or contract farming arrangements are more likely to adopt insurance–
input bundles, as insurance helps stabilise production and safeguard revenues [96,107]. 
At the same time, poor infrastructure, information gaps, and limited market participation 
reduce farmers’ likelihood to participate, suggesting that weak market integration limits 
both access to bundled products and the incentives to adopt them. Furthermore, this 
demonstrates that participation is closely tied to value chain integration, where insurance 
functions as a complementary tool within broader market systems. 

7.4. Social Networks and Collective Structures 

Social capital, peer networks, and community structures shape participation by in-
fluencing trust, information flow, and shared experiences [104]. Farmers in cooperatives 
or associations benefit from shared knowledge, collective bargaining, and informal ac-
countability, which facilitate adoption [104]. Weak social ties and low trust hinder partic-
ipation, underscoring the importance of local networks, indicating that social embed-
dedness enhances both information diffusion and confidence in programme participation. 
Thus, social networks act as enabling mechanisms that reinforce institutional trust and 
reduce perceived risk. 

7.5. Policy and Regulatory Environment 

Supportive policies and regulatory environments increase participation through pre-
mium subsidies, clear rules, and public–private partnerships [108], while political inter-
ference and inconsistent programme administration erode credibility and discourage par-
ticipation by undermining trust in programme sustainability and fairness. 

7.6. Final Synthesis 

The reviewed literature indicates that farmer participation in insurance–input 
schemes is multidimensional and context-dependent. Participation results from the inter-
action between economic, social, and institutional factors, with no single determinant 
fully explaining uptake (Table 4). Across contexts, participation is highest where three 
conditions converge: (i) sufficient financial capacity, (ii) strong institutional credibility, 
and (iii) effective integration into market and social networks. This suggests that single 
interventions are insufficient and that coordinated approaches addressing multiple con-
straints simultaneously are required. Participatory programme design, local adaptation, 
and feedback mechanisms are crucial for inclusivity and sustainability. Taken together, 
the evidence demonstrates that participation in insurance–input schemes is not merely a 
function of farmer willingness but an outcome of how effectively financial, institutional, 
and social systems align to support adoption. 

8. Farmers’ Satisfaction with Insurance–Input Bundles 
Farmer satisfaction serves as a vital measure of the effectiveness and long-term sus-

tainability of insurance–input schemes, reflecting perceptions of trust, fairness, and value 
in the performance of both the insurance component and the associated input package 



Agriculture 2026, 16, 1435 21 of 41 
 

https://doi.org/10.3390/agriculture16131435 

[109–112]. High levels of satisfaction encourage continued participation and community 
endorsement, while dissatisfaction can trigger withdrawal and erode trust in the pro-
gramme, indicating that satisfaction functions not only as an outcome of programme per-
formance but also as a determinant of continued participation and scheme sustainability. 
Whilst general satisfaction with agricultural insurance is often linked to payout reliability 
and premium affordability, farmers’ satisfaction with insurance–input bundles depends 
on the quality, coordination, and timeliness of both input delivery and insurance services. 
This highlights the integrated nature of bundled schemes, where multiple components 
jointly shape farmer satisfaction rather than insurance performance alone. 

8.1. Programme Implementation and Rollout 

Evidence shows that the rollout phase of insurance–input schemes plays a crucial 
role in shaping farmer satisfaction, as it determines the efficiency of input distribution and 
insurance delivery [109,111]. Timely input delivery, smooth registration processes, and 
clear communication about insurance coverage build inclusion and trust. On the other 
hand, poor targeting, delays, and inadequate information reduce confidence and generate 
dissatisfaction. These early implementation experiences are critical, as they form initial 
perceptions that often persist and influence long-term participation decisions. Empirical 
evidence suggests that programmes incorporating farmer participation and local adapta-
tion during implementation tend to achieve higher satisfaction and stronger programme 
loyalty. This indicates that, indicating that participatory and context-specific programme 
design enhances both perceived relevance and farmer satisfaction. 

8.2. Insurance Payout Performance 

Studies highlight that experiences with insurance payouts play a pivotal role in shap-
ing farmer satisfaction [18,80,112,113]. Timely, transparent, and consistent compensation 
strengthens farmer confidence by undermining expectations of reliability and fairness in 
programme delivery. Efficient verification systems, clear procedures, and transparent 
communication relating to payout criteria further improve programme credibility [7]. 
Thus, payout reliability emerges as one of the strongest determinants of satisfaction across 
contexts. 

8.3. Perceived Fairness and Institutional Credibility 

Farmers’ satisfaction is highly dependent on perceptions of fairness and transpar-
ency within bundled schemes [16]. Equitable premium structures, participatory monitor-
ing mechanisms, and transparent claim procedures improve perceived legitimacy. At the 
same time, perceived favouritism, inconsistent input quality, and hidden costs weaken 
institutional credibility, thereby reducing satisfaction and discouraging continued partic-
ipation. Institutional reliability further influences satisfaction, as farmers evaluate 
whether programme promises match actual performance [114]. This indicates that align-
ment between expected and realised outcomes is central to sustained satisfaction. 

8.4. Service Quality and Delivery Systems 

Service quality is another major determinant of satisfaction, encompassing profes-
sionalism, responsiveness, and accessibility of service providers [115]. Farmers’ trust and 
programme loyalty are strengthened by personalised support, clear communication, and 
consistent input quality. Digital technologies such as mobile platforms for weather moni-
toring, payout tracking, and claim submission have improved service delivery [7,30,116]. 
These innovations reduce information asymmetries and enhance transparency, thereby 
strengthening farmer confidence and satisfaction. 
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8.5. Programme Performance and Institutional Coordination 

Evidence from successful and underperforming programmes highlights the im-
portance of programme design and institutional coordination. Successful programmes 
demonstrate that accessibility, transparency, and institutional collaboration enhance sat-
isfaction, while poorly performing schemes suffer from administrative complexity, weak 
coordination, and lack of transparency [12,57,116,117]. This entails that satisfaction is 
closely linked to how effectively different programme components are coordinated and 
delivered. Abrupt withdrawal of subsidies and failure to adapt programmes to local con-
ditions reduce farmer confidence, indicating that policy inconsistency and lack of contex-
tual adaptation undermine long-term satisfaction. 

8.6. Social and Behavioural Influences 

Social and behavioural factors also influence satisfaction. Peer experiences, trust in 
local agents, and participation in farmer networks shape how farmers interpret pro-
gramme outcomes [51,118,119]. This shows that satisfaction is socially constructed and 
reinforced through community interactions. Behavioural factors such as loss aversion may 
amplify negative experiences, meaning that even minor programme failures can dispro-
portionately affect perceptions [7,97]. This suggests that negative experiences have asym-
metric effects, where dissatisfaction spreads more rapidly than positive perceptions. 

8.7. Final Synthesis 

Overall, the literature suggests that farmer satisfaction with insurance–input bundles 
stems from the interplay of payout performance, service quality, institutional credibility, 
and social trust. Across contexts, satisfaction is highest where three conditions are met: (i) 
reliable and timely payouts, (ii) efficient and transparent service delivery, and (iii) strong 
institutional credibility. This shows that monitoring both financial performance and 
farmer satisfaction is essential for ensuring long-term sustainability. Generally, the study 
identified that satisfaction is not merely an outcome indicator but a critical feedback mech-
anism that shapes continued participation, trust formation, and the scalability of insur-
ance–input schemes. 

9. Impacts of Insurance–Input Bundles on Farm Productivity  
and Performance 

The integration of insurance with agricultural inputs creates a risk-management 
framework that may encourage farmers to adopt improved technologies and invest more 
confidently in agricultural inputs [17,22,120,121]. Bundled programmes reduce exposure 
to production shocks while encouraging investment in productivity-enhancing inputs 
such as improved seeds, fertilisers, and agrochemicals. This mechanism operates by low-
ering perceived production risk, thereby reducing risk aversion and enabling higher input 
use, thereby influencing farmer behaviour through increased input intensity and im-
proved management practices. Across the reviewed literature, insurance–input bundles 
are therefore conceptualised as risk-management instruments that influence farmer be-
haviour by lowering perceived production risks and encouraging greater investment in 
improved technologies. 

9.1. Evidence on Productivity and Yield Effects 

Several empirical studies suggest that such arrangements can contribute to improved 
farm productivity and household welfare, although the magnitude of these effects varies 
across contexts and programme designs [7,106,122,123]. This shows that productivity out-
comes are not uniform but depend on programme implementation and contextual 
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conditions. Empirical evidence indicates that insured farmers often achieve higher yields 
than uninsured counterparts because insurance reduces risk aversion and encourages the 
use of improved inputs and management practices [79,122,124,125]. For example, studies 
of weather index insurance bundled with input packages show that farmers may apply 
recommended fertiliser levels, adopt certified seeds, and follow agronomic advice more 
closely [17,47,112]. Some empirical studies report yield improvements among farmers 
participating in insurance–input programmes [14,126–128]. However, these results are not 
consistent across all studies, with some studies reporting limited or statistically insignifi-
cant impacts, highlighting substantial variation in outcomes across contexts. These varia-
tions arise because productivity outcomes are highly context-specific and depend on fac-
tors such as the reliability of insurance mechanisms, timely input delivery, and farmers’ 
technical capacity as well as the strength of supporting systems such as extension services 
and market access. 

9.2. Regional- and Crop-Specific Evidence 

Maize-focused insurance–input bundles have frequently been used to evaluate 
productivity impacts across several countries, including Zambia and Kenya [28,129,130]. 
For instance, evaluations of Kenya’s Kilimo Salama programme suggest that insured 
farmers may experience higher yields and greater resilience to weather shocks [14,130–
132]. Similarly, studies in Zambia indicate improved resilience against rainfall variability 
and stronger gross margins [28,129]. These findings suggest that productivity gains are 
often accompanied by improved income stability and resilience to climate shocks. In some 
cases, insurance protection encourages farmers to expand cultivated area, intensify ferti-
liser use, and adopt hybrid varieties. Across other crop systems (cotton, rice, sorghum), 
similar patterns are observed, where insurance–input bundles encourage investment in 
improved practices, indicating that the primary impact pathway operates through in-
creased input use and risk mitigation rather than direct productivity effects alone. 

9.3. Role of Complementary Services 

Most importantly, some studies emphasise that productivity benefits are strongest 
when insurance is complemented by extension services, credit access, and effective deliv-
ery systems [15,133,134]. This shows the importance of integrated programme design in 
maximising productivity outcomes. The literature also indicates that productivity gains 
are not evenly distributed, with wealthier or better-resourced farmers benefiting more due 
to greater access to inputs, information, and services [57,135]. This suggests that insur-
ance–input bundles may reinforce existing inequalities if access constraints are not ad-
dressed. 

9.4. Constraints Limiting Productivity Impacts 

Other studies highlight that design and implementation challenges limit productiv-
ity impacts. These include high premium costs, basis risk in index insurance, and delays 
in payouts [106,112,136,137]. Additional constraints include poor coordination among 
stakeholders, limited trust in insurance institutions, inadequate extension support, and 
input packages that do not match local agronomic conditions [7,80,138,139]. This shows 
that programme effectiveness depends not only on design but also on the quality of im-
plementation and institutional support systems. 

9.5. Final Synthesis 

Overall, the literature demonstrates that insurance–input bundles can improve 
productivity and farm performance, but these impacts are conditional. Across contexts, 
three key patterns emerge: (i) productivity gains occur primarily through increased input 
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use and reduced risk aversion, (ii) impacts are significantly enhanced by complementary 
services such as extension and credit, and (iii) outcomes vary widely depending on pro-
gramme design, institutional quality, and agroecological conditions (Table 5). These find-
ings suggest that insurance–input bundles should not be viewed as standalone solutions, 
but as components of broader agricultural development systems where insurance, inputs, 
extension, and markets function together to influence farmer productivity and resilience. 

10. Synthesis of Cross-Cutting Determinants 
The cross-cutting synthesis presented in Table 6 highlights that farmer adoption of 

insurance–input bundles is not driven by isolated factors, but by the interaction of eco-
nomic, institutional, behavioural, and programme design elements. Across the reviewed 
literature, institutional trust and affordability emerge as the most consistent determinants, 
influencing both willingness to pay and actual participation. A key pattern is that aware-
ness alone does not translate into adoption unless supported by trust in institutions and a 
clear understanding of insurance mechanisms. Similarly, economic capacity conditions 
participation, but its effects are often moderated by access to credit and subsidy support. 
The table further shows that programme design features, particularly payout reliability 
and input quality, play a critical role in sustaining participation by reinforcing farmer con-
fidence. 

Table 1. Farmer awareness of insurance–input bundles across regions. 

Region Level and Nature of Farmer Awareness Key Factors Influencing 
Awareness 

References 

Africa 

Awareness of insurance–input bundles re-
mains uneven across smallholder farming 
communities. Many farmers are aware of in-
put packages but not the insurance compo-
nent embedded in the bundle. Awareness 
tends to increase where development organi-
sations, extension services, or cooperatives ac-
tively promote the schemes. 

Agricultural extension ser-
vices, NGO awareness 
campaigns, cooperative 
membership, farmer train-
ing programmes, exposure 
to previous insurance initi-
atives 

[7,55,78–80] 

Asia 

Awareness is generally higher in countries 
where governments actively promote agricul-
tural insurance programmes. However, many 
farmers still have limited understanding of 
how insurance mechanisms work, particu-
larly index-based insurance products. 

Government-led awareness 
campaigns, financial liter-
acy programmes, farmer 
field schools, previous ex-
posure to crop insurance 
programmes 

[81–83] 

Latin 
America 

Awareness is often linked to participation in 
cooperatives, contract farming arrangements, 
or credit-linked agricultural programmes. 
Farmers engaged in organised value chains 
tend to have greater awareness of bundled in-
surance schemes. 

Cooperative membership, 
access to agricultural credit, 
value-chain participation, 
extension services 

[56,84] 

Table 2. Key findings on farmers’ attitudes and perceptions by region. 

Region Key Findings References Notes/Policy Implications 

Africa 
Positive perceptions linked to timely payouts, high-qual-
ity inputs, trust in institutions; negative perceptions where
payouts are delayed or unclear 

[7,18,79] 
Emphasises need for transparent 
processes and institutional reliabil-
ity 
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Asia 
Positive perceptions with reliable weather index insurance 
payouts; complexity reduces trust [82,133,134] 

Policy focus on simplifying insur-
ance packages and clear communi-
cation 

Latin 
America 

Trust in cooperatives and credit-linked programmes en-
hances positive perceptions 

[100–102] Strengthen community-based de-
livery and institutional credibility 

Table 3. Willingness to pay for insurance–input bundles by region. 

Region Key Findings References Notes/Policy Implications 

Africa 
Affordability major barrier; higher WTP when in-
surance bundled with inputs or supported by subsi-
dies 

[36,90,137] Target subsidies, ensure bundle 
value and institutional trust 

Asia 
WTP higher with government support; complexity 
and lack of transparency reduce willingness [92,99,138,140] 

Emphasise transparency and edu-
cation 

Latin Amer-
ica 

Participation in cooperatives or credit-linked 
schemes increases WTP [103–105,117,141] 

Leverage existing social structures 
for insurance promotion 

Table 4. Determinants of farmer participation in insurance–input schemes. 

Determinant Key Findings References Policy/Practical Implica-
tions 

Economic 

Income, farm size, off-farm earn-
ings, education, labour availability, 
prior loss experiences increase par-
ticipation; financial constraints re-
duce uptake 

[47,103,115] 

Target financial support for 
smallholders; tailor inter-
ventions by farm size and 
resources 

Institutional 

Trust in insurers, input suppliers, 
extension services, credit access, 
policy clarity; weak institutions re-
duce participation 

[23,102,137,142,143] 

Strengthen coordination 
among stakeholders; inte-
grate insurance with credit 
and input programmes 

Market and Social 
Networks 

Access to output markets, coopera-
tives, contract farming, social capi-
tal, peer networks enhance partici-
pation; poor infrastructure and 
weak networks reduce uptake 

[7,102,115,144–148] 

Leverage cooperatives and 
farmer associations; im-
prove market access and in-
formation flows 

Overall, the synthesis demonstrates that adoption of insurance–input bundles is best 
understood as a systemic outcome, where financial capacity, institutional credibility, and 
effective programme delivery must align to enable sustained uptake among smallholder 
farmers. 

Table 5. Productivity and farm performance impacts by region. 

Region Key Findings References Notes/Policy Implications 

Africa Yield gains 10–30%; better outcomes with credit 
access and extension support; context-dependent 

[14,28,119,120] Ensure timely delivery, link with ex-
tension, support smallholders 

Asia Bundled insurance improves technology adop-
tion; magnitude varies with institutional quality 

[12] Tailor interventions to local institu-
tions and market conditions 

Latin Amer-
ica 

Enhanced input use and stability of yields; 
stronger adoption with cooperatives 

[100–102] Strengthen cooperative frameworks 
and market access 
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Table 6. Cross-cutting determinants of farmer adoption of insurance–input bundles. 

Determinant 
Category Specific Factor 

Direction of In-
fluence 

Consistency 
Across Studies Contextual Variation 

Implication for Adop-
tion 

Economic Fac-
tors 

Affordability (pre-
mium cost, input 
cost) 

Positive when low 
cost; negative 
when high cost 

High 
Strong constraint in 
Africa; moderated by 
subsidies in Asia 

Key barrier; subsidies 
and bundling improve 
uptake 

 Farm income/liquid-
ity 

Positive High Stronger in resource-
constrained systems 

Determines ability to 
participate despite 
willingness 

 Access to credit Positive High 
More prominent in 
credit-linked systems 
(Latin America) 

Enables participation 
by easing liquidity 
constraints 

Institutional 
Factors 

Trust in insurers and 
institutions Positive Very High 

Universal across re-
gions 

Central driver linking 
awareness to adoption 

 Extension services Positive High 
Stronger in Asia; 
weaker in Africa 

Improves awareness 
and understanding 

 
Programme trans-
parency (payout 
clarity) 

Positive High Critical in all regions Builds credibility and 
sustained participation 

 Policy support/subsi-
dies Positive High 

More structured in 
Asia 

Enhances affordability 
and adoption 

Behavioural 
Factors 

Risk perception/risk 
aversion 

Positive (higher 
risk → higher up-
take) 

Medium–High Context-specific (cli-
mate risk exposure) 

Drives demand for in-
surance protection 

 Previous experience 
(payouts/losses) 

Positive (if experi-
ence is good) 

High Strong in Africa and 
Asia 

Reinforces trust or dis-
courages adoption 

 
Behavioural biases 
(loss aversion, pre-
sent bias) 

Mixed Medium More evident in low-
literacy contexts 

May reduce willing-
ness despite potential 
benefits 

Information 
and Awareness 

Awareness of bun-
dled products 

Positive but insuf-
ficient alone High 

Uneven in Africa; 
higher in Asia 

Entry condition but not 
a driver of adoption 
alone 

 Financial literacy Positive High 
Low in many small-
holder contexts 

Enhances understand-
ing of insurance mech-
anisms 

 
Information quality 
(clarity, communica-
tion) 

Positive High 
Varies by delivery 
channel 

Determines depth of 
understanding 

Social Factors Farmer net-
works/peer learning 

Positive Medium Strong in Latin Amer-
ica (cooperatives) 

Enhances diffusion 
and trust 

 Cooperative mem-
bership 

Positive High Strong in Latin Amer-
ica 

Facilitates access and 
credibility 

 Social trust/norms Positive Medium Context-dependent Reinforces or weakens 
institutional trust 

Market and 
Value Chain 
Factors 

Market access Positive Medium–High 
Strong where value 
chains are organised 

Increases incentive to 
protect production 

 Contract farming 
participation 

Positive Medium Context-specific Bundles often embed-
ded in contracts 

Programme De-
sign Factors 

Bundling (insurance 
+ inputs) Positive High Universal 

Increases perceived 
value compared to 
standalone insurance 
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 Input quality and 
timeliness Positive High Context-dependent 

Affects both satisfac-
tion and productivity 
outcomes 

 Basis risk (index in-
surance limitation) 

Negative Medium More evident in in-
dex-based systems 

Reduces trust and ef-
fectiveness 

 Payout timeliness 
and reliability Positive Very High Universal 

Strongest determinant 
of satisfaction and con-
tinued participation 

Table 7 presents a thematic synthesis of key drivers shaping farmers’ attitudes, will-
ingness to pay, participation, satisfaction, and productivity outcomes, highlighting their 
direction of influence, consistency across studies, and contextual variation. 

Table 7. Thematic synthesis of attitudes, WTP, participation, satisfaction and productivity. 

Thematic 
Area 

Core Drivers Identi-
fied 

Direction of Influ-
ence 

Consistency 
Across Stud-
ies 

Contextual Variation Implication for Adoption 
and Outcomes 

Attitudes 
and Percep-
tions 

Trust in institutions; 
perceived useful-
ness; past payout ex-
perience; input qual-
ity 

Positive when trust 
and performance 
are high; negative 
when credibility is 
low 

Very High 

Strong trust effects in 
Africa and Asia; co-
operative-based trust 
in Latin America 

Trust and credibility deter-
mine whether farmers per-
ceive bundled products as 
reliable risk-management 
tools 

 
Cultural beliefs; so-
cial norms; percep-
tion of risk 

Mixed Medium 
More pronounced in 
traditional/rural con-
texts 

May reduce perceived need 
for insurance despite risk 
exposure 

 
Behavioural biases 
(loss aversion, over-
confidence) 

Mixed Medium Stronger in low finan-
cial literacy contexts 

Can distort perceived value 
of insurance 

Willingness 
to Pay (WTP) 

Affordability; in-
come; credit access 

Positive when fi-
nancial capacity is 
sufficient 

High 
Strong constraints in 
Africa; subsidies im-
portant in Asia 

Determines whether farm-
ers can translate positive 
attitudes into demand 

 
Perceived value of 
bundle (inputs + in-
surance) 

Positive High 
Stronger where in-
puts are high quality 
and timely 

Bundling increases per-
ceived utility compared to 
standalone insurance 

 Trust and institu-
tional credibility 

Positive Very High Universal 
Critical for converting will-
ingness into actual pay-
ment decisions 

 Price sensitivity 
Negative when 
premiums increase High 

Strong among small-
holders Major barrier to uptake 

Participation 
(Adoption) 

Institutional coordi-
nation; extension; 
policy support 

Positive High Stronger in structured 
systems (Asia) 

Enables transition from 
willingness to actual up-
take 

 
Economic capacity 
(income, farm size, 
credit) 

Positive High More binding in low-
income contexts 

Limits participation despite 
willingness 

 
Social networks; co-
operatives; market 
access 

Positive 
Medium–
High 

Strong in Latin Amer-
ica and contract sys-
tems 

Facilitates access and re-
duces uncertainty 

 
Programme design 
(integration of in-
puts + insurance) 

Positive High Context-dependent 
Enhances attractiveness 
and practicality of schemes 
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Satisfaction Payout reliability 
and timeliness 

Positive Very High Universal Strongest driver of contin-
ued participation 

 Input quality and 
delivery efficiency Positive High Context-specific 

Affects perceived value of 
bundled products 

 Transparency and 
fairness Positive High 

Strong institutional 
effect 

Builds long-term trust and 
programme legitimacy 

 Service quality and 
communication Positive 

Medium–
High Varies by provider 

Enhances user experience 
and confidence 

Productivity 
and Perfor-
mance 

Adoption of im-
proved inputs 

Positive High Strong where exten-
sion support exists 

Leads to yield and income 
improvements 

 Risk reduction (in-
surance protection) Positive Medium–

High 
Context-specific (cli-
mate risk) 

Encourages investment in 
higher productivity prac-
tices 

 
Complementary ser-
vices (credit, exten-
sion, markets) 

Positive High 
Stronger in integrated 
systems 

Determines magnitude of 
productivity gains 

 
Programme design 
limitations (basis 
risk, delays) 

Negative Medium 
More evident in in-
dex insurance sys-
tems 

Reduces effectiveness and 
productivity impact 

11. Thematic Synthesis Network of Insurance–Input Bundle Adoption 
Among Smallholder Farmers 

Figure 3 illustrates the thematic relationships between key dimensions of insurance–
input bundle adoption and clustered determinants. To complement the thematic synthesis 
and enhance analytical clarity, the figure integrates the key findings of the review into a 
unified framework, highlighting the interrelationships between awareness, attitudes, will-
ingness to pay, participation, satisfaction, and productivity outcomes. The diagram fur-
ther emphasises the non-linear and interactive nature of adoption processes, where insti-
tutional, economic, behavioural, and social factors simultaneously influence multiple 
stages of decision-making. 

This visual representation is particularly important given that the adoption of insur-
ance–input bundles cannot be fully captured through linear narrative synthesis alone. The 
figure provides a holistic and systems-level understanding of farmer decision-making by 
illustrating both sequential pathways (e.g., awareness → attitudes → participation) and 
cross-cutting influences (e.g., institutional trust and affordability affecting multiple stages). 
Overall, the diagram reinforces the central finding of this review that adoption is not 
driven by isolated factors, but emerges from the interaction of multiple determinants op-
erating simultaneously across different contexts. 
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Figure 3. Thematic synthesis network of insurance–input bundle adoption among smallholder 
farmers. 

12. Discussion and Future Research Directions 
The introduction of insurance in the agricultural input bundles represents a risk-in-

formed development strategy that mitigates both production shocks and incentivises in-
vestment in improved inputs. This effect, however, is not uniform across contexts, indi-
cating that productivity gains are contingent on institutional functionality, behavioural 
responses, and implementation quality rather than the bundled design alone. Although 
empirical evidence revealed promising impacts, the heterogeneity of impacts across con-
texts highlights the need for better implementation strategies which account for local 
agroecological, socioeconomic, and institutional conditions. This heterogeneity is theoret-
ically important because it challenges linear adoption assumptions in Technology Adop-
tion Theory and static institutional explanations in institutional theory. Instead, adoption 
outcomes are co-determined by institutional functionality, behavioural constraints, and 
trust dynamics, suggesting that both theories must incorporate implementation quality 
and context sensitivity. This review contributed to the literature by synthesising evidence 
on how perceptions, awareness, willingness to pay, institutional design, and programme 
performance influence the adoption and impacts of insurance–input bundles. Unlike prior 
studies that treat adoption determinants in isolation, this synthesis shows that adoption 
operates as a sequential and interdependent process, where breakdown at any stage (e.g., 
awareness, trust, or affordability) can undermine the entire adoption pathway. From a 
behavioural economics perspective, adoption decisions are shaped by bounded rational-
ity, trust constraints, and systematic biases in risk perception, which influence how 
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farmers interpret and value bundled insurance products under uncertainty. This extends 
the behavioural economics literature by demonstrating that cognitive biases influence not 
only willingness to pay, but also earlier stages of awareness formation and risk interpre-
tation. 

Farmer awareness and perceptions were proven to play a role in the success of insur-
ance–input bundles. Also, participation was proven to be influenced by perceived bene-
fits, social networks, and trust in intermediaries. Compared to the prior literature that 
conceptualises awareness as a mere information exposure variable, this review demon-
strates that awareness operates as a cognitive filtering mechanism that shapes how farm-
ers interpret and evaluate risk under uncertainty. This extends institutional theory by 
showing that institutional credibility not only reduces uncertainty in adoption decisions 
but also conditions how information is interpreted through trust-mediated cognitive pro-
cesses. To overcome informational and behavioural barriers and ensure sustainable adop-
tion of such innovations, it is important to include culturally sensitive and participatory 
awareness into rural development programmes. The literature consistently shows that 
limited awareness and misunderstandings about insurance coverage remain major con-
straints to adoption. This calls for iterative and contextually adapted awareness interven-
tions that are embedded within existing community structures to reduce information 
asymmetries and improve farmers’ trust. 

At the same time, farmers’ economic capacity, risk perceptions, and institutional trust 
were identified to have a significant influence on farmers’ willingness, indicating that 
adoption is contingent on both perceived economic benefits and confidence in institu-
tional reliability. This reflects behavioural economics theory, which emphasises that deci-
sion-making under uncertainty is shaped by perceived trust, framing effects, and cogni-
tive biases rather than purely financial considerations. These findings revealed that will-
ingness to pay does not depend only on financial affordability, but the perceived reliabil-
ity and value of the bundled programme play a significant role. Therefore, bundle design-
ers must balance affordability, perceived value, and flexible payment mechanisms with 
design choices based on farmer characteristics to avoid excluding resource-deprived 
households. Insurance–input bundles enhance farm productivity and resilience by in-
creasing yields, gross margins, and farmer confidence to invest in improved technologies, 
while simultaneously incentivising adherence to best agronomic practices. However, un-
like earlier studies that attribute productivity gains directly to input intensification, this 
review shows that gains are primarily mediated through risk reduction effects that alter 
farmers’ behavioural thresholds for input use. From a resilience theory perspective, these 
outcomes demonstrate that insurance–input bundles strengthen adaptive capacity by en-
abling farmers to absorb shocks, adjust production strategies, and maintain income sta-
bility under climate variability. However, productivity gains were highly context-specific, 
with larger and more stable gains reported in areas with strong institutional support, com-
plementary extension services and reliable input delivery. 

Effective scaling of insurance–input bundles depends on coordinated, inclusive, and 
forward-looking policy and institutional frameworks. These frameworks should integrate 
regulation, digital infrastructure, and public–private partnerships to support sustainable 
programme implementation. However, contrary to some studies that suggest insurance 
adoption is primarily driven by financial incentives alone, this review shows that institu-
tional trust and service reliability are equally, if not more, important determinants of sus-
tained adoption. The evidence reviewed in this study suggests that institutional reliabil-
ity, efficient service delivery, and farmer trust are central mechanisms influencing the 
scalability of bundled insurance programmes. A novel insight from this synthesis is that 
insurance–input bundles operate as integrated socio-technical systems, where adoption is 
co-determined by behavioural, institutional, and market dynamics rather than by 
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insurance design alone. However, the discussion here focuses less on prescriptive policy 
and more on the mechanisms underlying scaling: institutional reliability, effective service 
delivery, and farmer trust emerge as critical enablers. Regardless of the growing evidence 
on insurance–input bundles, there remain several critical research gaps, which include a 
lack of longitudinal empirical evidence capturing long-term productivity, ecological or 
environmental and economic outcomes. Secondly, there is limited understanding of be-
havioural and gendered adoption patterns. Lastly, there is insufficient evaluation of the 
impacts of digital tools and market linkages. Much of the existing literature focuses on 
short-term programme outcomes. 

The economic and environmental impacts of insurance–input bundles are not well 
understood, indicating the need for unified studies that consider financial performance, 
climate adaptation outcomes, input-use efficiency, and environmental sustainability. To 
address these gaps, studies should combine smallholder farmers’ economic, environmen-
tal, and institutional perspectives. Most importantly, future research should focus on 
large-scale, longitudinal, and mixed-methods studies that assess the sustained impacts of 
insurance–input bundles. Also, they should analyse the digital innovations, behavioural 
and gender analyses, cross-country comparisons, and private-sector incentives with the 
aim of understanding not only adoption, but the long-term productivity, equity outcomes 
and resilience to generate insights for scalable and inclusive programme design. 

On the theoretical front, future research should include behavioural economics, in-
stitutional, risk-management, and resilience frameworks, alongside socioeconomic sys-
tems modelling. This provides a more holistic understanding of farmersʹ risk navigation 
systems, institutional constraints, and technological innovations in various agricultural 
systems. These inter-disciplinary frameworks may also assist in explaining the adoption 
dynamics and capture relationships between farmers, markets, and institutions in this 
rapidly changing agricultural system. The development of such integrated analytical ap-
proaches is important for advancing the evidence base on insurance–input bundles and 
informing future agricultural risk-management policies. However, unlike earlier studies 
that attribute productivity gains directly to input intensification, this review shows that 
gains are primarily mediated through risk reduction effects that alter farmers’ behavioural 
thresholds for input use. 

13. Policy Implications and Lessons for Scaling Insurance–Input Bun-
dles 
(i) The evidence reviewed indicates that the sustainability and scalability of insurance–

input bundles depend on the convergence of institutional reliability, farmer-centred 
design, and enabling policy environments. Strong institutional coordination, includ-
ing clear roles for government agencies, insurers, input suppliers, and extension ser-
vices, is critical for building trust, ensuring timely service delivery, and maintaining 
programme credibility [119]. This supports institutional theory, which emphasises 
that adoption outcomes are shaped not only by programme design but also by the 
coherence and strength of institutional arrangements governing implementation. 
This study extends this perspective by showing that institutional influence operates 
beyond formal governance structures to include perceived reliability and service de-
livery performance, which shape behavioural responses under uncertainty. Policies 
should support participatory governance and cross-sector collaboration to reduce 
fragmentation and enhance accountability. 

(ii) Farmer-centred design emerged as a key determinant of adoption and satisfaction. 
Therefore, bundled products designed for local agronomic conditions, which align 
with farmers’ financial realities, and marketed using simple and culturally relevant 
approaches improve trust and uptake. From a behavioural economics perspective, 
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simplifying product design and communication reduces cognitive overload and im-
proves decision-making under uncertainty, thereby increasing adoption likelihood. 
Studies from Kenya, Zambia, and Ethiopia revealed that incorporating insurance 
with farmer education, extension services, and financial literacy programmes re-
duces risk aversion, increases understanding, and encourages their likelihood to in-
vest in improved inputs [14,97]. 

(iii) Thirdly, technological innovations offer opportunities to increase efficiency, accessi-
bility and transparency. These include digital platforms for enrolment monitoring 
and payouts, which improve service delivery and reduce transaction costs [7,25,121]. 
These innovations also strengthen resilience by improving the speed and reliability 
of risk-response mechanisms, thereby enhancing farmers’ adaptive capacity under 
climate variability. To improve farmer satisfaction, policies that invest in rural con-
nectivity and data systems should strengthen institutional credibility and ensure fair 
and timely compensation among farmers for accurate loss assessment [18]. 

(iv) Public–private partnerships (PPPs) facilitate a highly cost-effective and socially in-
clusive delivery of insurance–input bundles by providing a mechanism that com-
bines public-sector and private-sector actors, which increases inclusivity and efficient 
dissemination of innovations to farmers [139,149–152]. However, the effectiveness of 
PPPs depends on regulatory strength and accountability mechanisms, as weak over-
sight may lead to information asymmetries and uneven service delivery. 

(v) Financing mechanisms are critical for equitable access and long-term viability of in-
surance–input bundles. Therefore, cost-effective subsidies, risk-sharing arrange-
ments, and sustainable finance frameworks can help make farming affordable for 
lower-resource farmers, while not compromising on the sustainability of the pro-
gramme [17,47]. This highlights a key trade-off between inclusion and fiscal sustain-
ability, where overly generous subsidies may enhance short-term uptake but risk 
long-term dependency and financial strain. Policies should balance inclusivity with 
financial resilience to ensure that insurance schemes remain effective across different 
farmer categories. 

(vi) The scaling of insurance–input bundles will require combining these inputs with 
other agricultural strategies. The creation of policies that connect insurance, credit, 
extension, and market access through continuous data collection and feedback loops 
can lead to increased participation, higher productivity, and sustainable adoption 
over time. This systems-based approach aligns with resilience theory, which empha-
sises that agricultural transformation outcomes emerge from the interaction of mul-
tiple interconnected support systems rather than isolated interventions. 

(vii) Lessons learned from programmes in Africa that are designed to meet local socioec-
onomic conditions, supported by credible institutions, and capable of adapting to 
climate and market conditions have better chances of creating sustainable agricul-
tural growth and resilience than those that are not [28,118]. 

In conclusion, farmer-centric, technologically enabled, context-adaptable, financially 
sustainable, evidence-based and institutionally coordinated policy frameworks are likely 
to support the scaling and long-term success of insurance–input bundles. Importantly, 
successful scaling depends not only on policy design but on continuous institutional 
learning, behavioural adaptation, and system-wide coordination across agricultural value 
chains. 
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14. Conclusions 
In this review, insurance–input bundles have been critically assessed as a strategic 

mechanism that addresses production risks, input access, and financial protection in 
smallholder maize production. Empirical evidence was synthesised on determinants of 
participation adoption patterns, farmer satisfaction, and productivity effects, highlighting 
that uptake is highly influenced by institutional reliability and social networks’ economic 
capacity. The evidence indicates that integrating insurance with productivity-enhancing 
inputs encourages investment in improved farming practices, reduces production uncer-
tainty, and strengthens farmers’ resilience to climatic and market shocks. A key contribu-
tion of this review is the identification of context-specific determinants such as service 
quality, institutional coordination, behavioural responses, and digital facilitation, which 
significantly influence adoption and sustained participation, while also highlighting crit-
ical gaps in long-term productivity, equity, and environmental impacts. In addition, the 
review provides a clearer framework for scaling insurance–input bundles by emphasising 
the interaction between institutional reliability, behavioural responses, and an enabling 
policy environment. 

Scaling such innovations requires adaptive policy frameworks, strong multi-stake-
holder collaboration, and technological support systems that enhance efficiency, transpar-
ency, and resilience under climate and market uncertainty. In addition, the success of in-
surance–input bundles in developing countries significantly depends on evidence-based 
design, sustained farmer participation and adaptive governance. This emphasises the 
need for programmes that are responsive to farmer feedback and are context-specific. Fu-
ture research should evaluate the long-term socioeconomic, productivity, and environ-
mental outcomes of bundled products, with particular attention to digital innovation, gen-
der dynamics, and behavioural factors. Interdisciplinary studies, which include institu-
tional theory, behavioural economics, resilience theory, and risk-management frame-
works, are essential to guide programme design and for unpacking the adoption dynam-
ics. Furthermore, partnerships between researchers, private actors and policymakers are 
necessary to ensure practical relevance, evidence-based scaling, and improved implemen-
tation outcomes. In conclusion, farmer-centred, technologically enabled, context-adapta-
ble, financially sustainable, evidence-based, and institutionally coordinated policy frame-
works are likely to support the scaling and long-term success of insurance–input bundles. 
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