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Abstract 

Agriculture is the main occupation and source of livelihood for the majority of the inhabitants in 

low-income countries. However, agricultural activities in these countries are confronted with a 

plethora of challenges, including production and marketing risks. Some of the farmers in low-

income countries have been employing autonomous and planned adaptation strategies, including 

agricultural insurance contracts to cope with the agricultural risks. Agricultural insurance has 

been acclaimed to possess enormous potential for managing agricultural risks in low-income 

countries. This study employed the literature review approach to identify the features and 

determinants of sustainable agricultural insurance programmes in low-income countries. The 

study found that the appropriate institutional arrangements, socio-economic and ecological 

pillars could interact to make agricultural insurance programmes in low-income countries 

sustainable. Since most low-income countries are still piloting and up scaling their agricultural 

insurance programmes, I recommend incorporating the institutional, socio-economic and 

ecological dimensions into the design and implementation of their agricultural insurance schemes. 
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Introduction 

Uncertainty is normal and unavoidable in every human endeavor (Scoones and Stirling, 2020), and 

the agricultural sector is not an exception. Agricultural insurance, therefore, is one of the essential 

agricultural risks management tools in the world. However, the focus of this paper is on 

agricultural insurance in low-income countries. Low-income countries are nations with a per capita 

gross national income (GNI) of less than $1,026 (World Population Review, 2020). Such countries 

are also characterized by low human development indices, poverty, high unemployment rates, low 

life expectancy and environmental degradation. Low-income countries with the above-mentioned 

characteristics usually require support from donors, international development partners and 

financial institutions to be able to ameliorate their impoverished circumstances, The World 

Population Review also refers to low-income countries as underdeveloped or developing countries. 

Therefore, these terminologies will be used interchangeably in this paper.  Some low-income 

countries listed by the World Bank in early 2020 include Chad, Mali, Burkina Faso, Ethiopia, 

Afghanistan and Nepal. These countries are mainly peasant farmer-based agricultural economies. 

Therefore, ensuring sustainable agricultural production in low-income countries requires 

embracing sustainable agricultural risks management strategies, both indigenous and scientific. 

Incorporating sustainability issues into discussions on agricultural insurance in contemporary 

times is spot on because sustainable development itself balances the needs of the present and future 

generations, be they socio-cultural, economic or ecological. 

Formal agricultural insurance (AI) programmes and policies were introduced in the 1800s, 

especially in America, to help address some of the challenges confronting the agricultural sector 

(Hoffman, 1900). Index-based AI programmes have also been experimented in some developing 

countries, including some African countries. Even though some of these schemes died off, with 

others bedeviled  with a plethora of challenges, a few survived and are being up-scaled and 

expanded (Greatrex, 2015; Sumani, 2018). However, not much has been done in terms of 

assembling the sustainability traits and determinants of AI in low-income countries. This gap in 

the AI literature motivated the conduct of this study using a desk study approach.  
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I employed a literature review approach in combination with other forms of literature reviews. The 

use of literature review is informed by the fact that some AI programmes being implemented in 

both developed and developing countries may be sustainable. However, other governments and 

stakeholders do not know the lessons and best practices from existing AI programmes. Some 

researchers (e.g., Hess & Hazell, 2009; Smith & Watts, 2009) reported some AI sustainability 

elements, and yet such studies are scattered in the literature and may be unavailable to some 

stakeholders. This study has therefore, been designed to use extensive and intensive literature 

review to identify and condense such AI sustainability features and determinants for practical, 

policy and academic purposes. For instance, AI programmes and companies can design their 

products to incorporate these sustainability features and determinants. Governments in low-

income countries could also use the findings of the study to regulate their AI industries. The 

specific purpose of the literature review is to identify attributes and determinants that can make AI 

programmes sustainable in vulnerable developing countries.  

Agricultural insurance is a contractual agreement between farmers and other agricultural-related 

stakeholders on the one hand,  and insurers on the other hand, whereby the former pays a specified 

premium in exchange for protection against a particular peril by the latter. The insured peril could 

be a loss in revenue, crop yields, livestock, fisheries, agricultural equipment, forestry resources or 

a combination of these losses (Mahul & Stutley, 2010). Index-based insurance (IBI), on the other 

hand, denotes payment of compensation to farmers premised on an index that proxies for actual 

losses (Rao, 2010).  

The application of insurance for ex-ante agricultural risks mitigation has been experimented and 

implemented in some developed countries such as the US and Canada since the 1930s or earlier 

(Goodwin, 2001; Rao, 2010). Most low-income countries are now either conducting feasibility 

studies, piloting or up-scaling a special type of AI programmme called index-based agricultural 

insurance programmes and contracts. This novel insurance scheme is claimed to be suitable for the 

rural poor and vulnerable smallholder farmers in low-income countries (Barnett & Mahul, 2007b; 

Mahul & Stutley, 2010; Rao, 2010; Greatrex et al., 2015; Sumani, 2018). Even though index-based 

insurance programmes are classified among the best agricultural risks management tools in 
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developing and transitional economies, an evaluation of some piloted schemes for possible up-

scaling reveals mixed results and reactions (Scoones & Stirling, 2020). For instance, Binswanger-

Mkhize (2012) and Mobarak (2013) identified high premiums, inadequate demand, low awareness 

and availability of alternative agricultural risks management strategies as some of the factors 

militating against up-scaling IBI programmes in low-income countries. Similar studies are replete 

in the literature. For example, Patt et al. (2009) and Bogale (2015) in their IBI studies in Ethiopia 

and Banerjee’s (2012) research in Nicaragua also unravelled  similar findings as those of 

Binswanger-Mkhize (2012). What is clear is that IBI schemes can help poor smallholders farmers 

in low-income to address some of their key agricultural risks. However, there are challenges 

associated with the implementation of IBI programmes in low-income countries, which are being 

addressed through design and re-design of IBI schemes (Stoppa & Hess, 2003; Díaz Nieto, Cook, 

Lundy, & Fisher, 2006; Osgood et al., 2007; Greatrex et al., 2015; Akter, Krupnik, Rossi, & 

Khanam, 2016; Johnson, 2020). What is missing is making index-based programmes and policies 

sustainable agricultural risks management strategies. This gap is the focus of this study.   

This paper is divided into seven sections. The first and second sections discuss agricultural risks 

and the accompanying risks management strategies respectively. The remaining five sections focus 

on determinants of sustainable agricultural insurance programmes, a methodology and conceptual 

framework of the study, a discussion on core themes around sustainability determinants of AI 

programmes and the conclusions and recommendations. 

 

 

 

 

 



Exploring Sustainability Features and Determinants of Agricultural Insurance Programmes in 

Low-income Countries 

173 

 

Agricultural Risks in Low-income Countries 

The agricultural sector, like other socio-economic enterprises, is faced with a variety of risks and 

uncertainties. These risks could be biological, hydro-geological, environmental, and socio-

economic ( Piao et al., 2010; Goel, 2013). As an economic sector, these risks could emanate from 

a chain of agricultural activities including the production phase (Barnett & Mahul, 2007a), 

distribution networks, marketing, financial, and post-harvest related losses (Simms et al., 2005; 

Mills, 2007; Patankar, 2011;  Goel, 2013). The agricultural production risks have been mainly 

caused by weather and climatic perturbations  (Smit & Skinner, 2002);  pests and diseases (Ziska 

& Runion, 2007); and challenges associated with the acquisition of agro-inputs at the right time 

and in the right quantities (Goel, 2013). Fresco (2009) also reported agricultural produce being 

locked up in rural areas in some developing countries due to the poor road network and other 

related infrastructural challenges.   

Some farmers in developing countries are also confronted with demand and price volatilities for 

their farm produce (Goel, 2013) and lack of access to credit facilities mainly attributable to lack 

of collateral security (Giné & Yang, 2009; Goel, 2013). These challenges are reportedly 

compounded by the adverse impacts of climate variability and change (Lotze-Campen et al., 2012; 

Stocker et al., 2013). This increases the exposure and vulnerability of farmers, especially 

smallholder farmers in low-income countries to climate-induced risks and food insecurity 

conditions (Simms et al., 2005; Füssel & Klein, 2006; McLeman & Smit, 2006;  Füssel, 2012). 

This persistent exposure often traps farmers, especially smallholder farmers in a perpetual cycle 

of poverty if these weather-related disasters are repeated over a long period (Barnett & Mahul, 

2007a; Panda, 2013a). To assist farmers to get out of  this vicious cycle of poverty, consumption 

smoothing strategies are needed including agricultural insurance protection mechanisms. 

Agricultural Risks Management Strategies in Low-income Countries 

Agricultural risks management strategies are many and varied.  Farmers exposed to the agricultural 

risks often employ either autonomous or planned adaptation strategies or both to cope with adverse 
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impacts of climate variability/change and other associated risks (Adger et al., 2003; Füssel, 2007; 

Zahniser, Arriola, & Somwaru, 2010). Autonomous risk mitigation involves the spontaneous 

application of informal adaptation measures by farmers to cope with the initial agricultural risk 

including adverse impacts of climate variability and change. These may involve the employment 

of social capital in its various forms such as donations, remittances, family networks, and mutual 

support systems for neighbours (Simms, 2005; Sumani, 2008; Sumani, 2018). Other informal 

agricultural risks management strategies include crop and farm diversification,  mixed farming, 

crop rotation and increasing farms sizes (Simms et al., 2005; Sumani, 2008). Also attested are 

cultivation of traditional drought and flood-resistant crop varieties (Olubiyo, Hill, & Webster, 

2009; Panda, 2013a); sale of assets and reduction in the frequency, quality, and quantity of meals 

(Simms et al., 2005; Sumani, 2018; Mahul & Stutley, 2010). Modern agricultural risks 

management strategies often employed by farmers to ameliorate adverse climate impacts include 

improved crop varieties such as drought-resistant, short-maturing and high yielding species; water-

efficient crops; savings and loan schemes and AI programmes and policies for marginal farmers 

in rural areas in low-income countries (Clarke, Mahul, Rao, Verma, 2012).  

Even though the above-mentioned informal and scientific mechanisms have been previously 

engaged to manage agricultural risks, concerns have been raised about uncertainties surrounding  

their efficacy and sustainability in coping with extreme weather and climate-related events  (Smith 

& Watts, 2009; Mahul & Stutley, 2010; Rao, 2010; Johnson, 2020). This is because these risks 

may be  spatially and temporally covariant that they can affect vast geographical areas at the same 

time (Meze-Hausken, Patt, & Fritz, 2009; Rao, 2010 ; Scoones & Stirling, 2020). For instance, 

entire communities, regions or even nations may be impacted by extreme weather or climatic 

events like droughts, floods or pestilence. In this case, all farmers could be affected at the same 

time so that these farmers or group of farmers may not be able to use their existing informal risks 

management strategies to support one another (Scoones & Stirling, 2020). Therefore, effective 

agricultural risks mitigation strategies including AI programmes are required to help vulnerable 

farmers in low-income countries to adapt to the adverse effects of climate change and other related 

agricultural uncertainties. However, are current AI programmes and products effective and 

sustainable agricultural risks mitigation strategies? Johnson (2020) also expressed similar concerns 



Exploring Sustainability Features and Determinants of Agricultural Insurance Programmes in 

Low-income Countries 

175 

 

in his Book Chapter on Sharing Risks or Proliferation of uncertainties. Insurance, Disaster or 

Development (p.45). The next section attempts to answer this question. 

Sustainability Features of Agricultural Insurance Programmes in Low-Income 

Countries 

Sustainability is the desired state of every programme or system, and AI schemes are not 

exceptions. However, it is noteworthy that sustainable development is a complex and ever-

evolving concept (Azapagic & Perdan, 2000), shrouded in unending arguments about what it 

means (Jabareen, 2008). While acknowledging the complex and evolving nature of sustainable 

development in general, and the concept of sustainability in particular, I employ an operational 

definition of sustainable agricultural insurance programmes in this paper. This working definition 

anchors on the Brundtland Commission Report’s definition of sustainable development 

(Brundtland,1985); and specifically situated within the conceptual framework for sustainable 

development (Serageldin, Steer, and Cernea, 1994). The Brundtland Commission Report (1985: 

43) defines sustainable development as "development that meets the needs of the present without 

compromising the ability of future generations to meet their needs.” Sustainable programmes or 

systems are mainly anchored on four main pillars: social, economic, environmental, and 

institutional domains ( Scoones, 1998; Azapagic & Perdan, 2000;  Carney, 2003).  

Operationally, sustainable insurance programmes denote the availability of AI schemes and 

contracts that meet the aspirations of insurers (returns on investments) and farmers’ socio-

economic needs (provision of safety nets and protection) without jeopardizing the ecological 

resilience and integrity of the physical environment, i.e., maintaining or enhancing the productive 

capacity of the environment. This translates to AI contracts providing adequate and sustained 

protection against farmers’ agricultural risks with an appreciable level of demand to ensure that 

investors at least break-even to continue to be in business in an environmentally responsible and 

ethical manner. Unfortunately, studies specifically focusing on sustainable AI programmes meant  

for smallholder farmers in developing countries are scarce, in spite of the claim that index-based 

insurance schemes are the most suitable climate-induced agricultural risk mitigation strategies for 
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smallholder farmers in developing countries (Barnett & Mahul, 2007b; Makauzde & Miranda, 

2008; Rao, 2010; Haruna, 2015).  

Much of the research on agricultural insurance in general and index-based insurance in particular, 

has focused on the robustness and resilience of crop insurance (Hochrainer et al., 2009). Also 

dicussed are  making  index insurance attractive to farmers (Patt et al., 2009);  protecting financial 

investments (Clarke et al., 2012; Nunoo & Acheampong, 2014),  and identifying factors motivating 

supply and demand for agricultural insurance  services (Liu, Li, Guo, & Shan, 2010; Bekkerman, 

Smith, & Watts, 2012). Other investigations cover disaster risks reduction potential of crop 

insurance programmes (Greatrex et al., 2015);  farmers’ understanding and awareness of index 

insurance programmes and contracts (Patt et al., 2009; Patt, Suarez, & Hess, 2010), and the synergy 

between climate adaptation and mitigation (Mills, 2007; Patt, Suarez, & Hess, 2010).  

Some researchers have also focused on the viability, feasibility, and scalability of crop insurance  

programmes (Makauzde & Miranda, 2008; Smith & Watts, 2009b; McKinley, 2014; Siebert, 2015) 

and crop insurance programmmes and contracts raising ecological concerns ( Klein & Maciver, 

1999; Phelan et al., 2011; Panda, 2013a; Galaz et al., 2015; Müller & Kreuer, 2016).  

An evaluation of the above studies shows some inherent sustainability attributes as defined by the 

Brundtland Commission’s Report (1985), Serageldin et al., (1994), Azapagic & Perdan, (2000), 

and Jabareen (2008). Except for Dahlström, Skea, & Stahel (2003), Hazell (2010), Hess and Hazell 

(2009), and Smith and Watts (2009), none of the remaining studies specifically and deliberately 

explored sustainability domains and features of AI insurance programmes. Concepts and phrases 

mentioned above (e.g., robustness, sustained demand, effective adaptation and mitigation 

strategies, risk reduction behaviours, viability, feasibility, scalability and ecological resilience and 

integrity) are related to the concept of sustainability or sustainable development to some extent. 

These can further be broadly regrouped into economic, social, environmental, and institutional 

domains, which can be synthesized to determine comprehensive sustainable systems and 

programmes. This implies that the studies cited above only partially evaluated the sustainability 

traits of AI programmes.  
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Considering the crucial role of agricultural insurance in promoting farmer well-being and safety 

nets, especially in low-income countries, I argue that there is the need to intentionally and 

consciously make insurance programmes and contracts available, accessible, viable, and 

sustainable. Even though I have so far conducted an extensive literature review, I have yet to come 

across a study that comprehensively and specifically investigated the sustainability features of AI 

programmes. However, it is worthy of note that some studies have touched on some aspects of 

crop insurance sustainability attributes as discussed above, while other researchers just mentioned 

these features in passing. Those whose studies touched on agricultural insurance sustainability 

issues, for instance, Hess and Hazell (2009), Smith and Watts (2009) and Hazell (2010), are mainly 

focused on the social and economic sustainability pillars and attributes almost to the neglect of the 

ecological and institutional dimensions and indicators. However, this is understandable since these 

researchers focused their investigations on some aspects of AI programmes and not necessarily, 

sustainability attributes of AI programmes. This paper has therefore, been crafted to contribute to 

the on-going discussion on the evolution and development of AI scholarship by attempting to 

identify and synthesize AI sustainability domains and attributes in low-income countries.  

Approach to the Study and the Associated Conceptual Framework  

I employed both systematic and traditional forms of literature reviews to gather the relevant 

information to be able to achieve my research objectives. Due to the nature and newness of the 

research topic, I needed to complement information obtained from the systematic literature review 

strategy with those pieces of data from the traditional forms of literature scan.  

With the systematic literature review, I selected the relevant databases. On each of the database, I 

typed agricultural insurance AND sustainable/sustainability and reviewed the records. Where I did 

not get enough articles/book chapters from the query, I entered the phrase “agricultural insurance” 

and read the abstracts to be able select the relevant articles for further and in-depth review. In some 

instances, I just selected a relevant journal directly and inputted agricultural insurance, reviewed 

the abstracts to enable me select only relevant articles for further review.  
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Since the study aimed at identifying determinants of sustainable AI programmes, I purposively 

selected and reviewed some specific AI programmes and models in both developed and developing 

countries to identify what works and what does not work. Some of these AI programmes and 

models include Goel’s (2013) complete agro-financial model, World Food Programme (WFP) and 

OXFAM America’s Climate Change Mitigation Projects in Ethiopia and Senegal. In addition to 

this are the Index-Based Insurance (IBI) programmes in Australia, Tanzania, Malawi, Senegal, 

Morocco and McKinley's (2014) experimental research into ecological sustainability and  

economic viability of cocoa crop insurance based on climate smart agricultural (CSA) practices in 

Ghana. 

This multi-layered approach to literature review encompasses both systematic and traditional 

literature reviews, with the weaknesses of each being addressed by the strengths of the other. The 

articles and book chapters reviewed were not also restricted to any spatial and temporal scale due 

to the nature of the study and its objectives. In searching for attributes that can make AI 

programmes sustainable, for instance, one needs to glean globally, from the past to the present. 

Again, this literature review methodology has its weaknesses and strengths. For instance, it 

involves some amount of subjectivity and possibly personal biases since I am human. However, I 

tried as much as possible to stay neutral in my choice of information sources. In some instances, I 

quoted the authors verbatim in order not to dilute the meaning or impose my ideas. In my view, 

though, the overall strengths outweigh the weaknesses. This approach to the literature gave me 

ideas that partly inform the Conceptual Framework (Figure 1). 

Establishing sustainability traits of AI programmes in low-income countries is an emerging field 

in the agricultural scholarship. Due to the newness of this field, I have not discovered any single 

conceptual or theoretical framework that can adequately guide the identification of features of 

sustainable agricultural insurance schemes in developing countries. However, a synthesis of 

models, concepts, and ideas informed the design and architecture of the  conceptual framework 

that guided  this desk study on exploration of sustainability attributes of AI programmes in low-

income countries (Figure 1).  
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Figure 1: Conceptual Framework for Sustainable Agricultural Programmes for Low-income 

Countries  

The multi-layered literature review approach was used to identify and synthesize sustainability 

determinants and features of the AI programmes for scholarly, practical and policy purposes in 

low-income countries. The conceptual framework in figure 1 guided the review of the extant 

literature and AI programmes. Figure 1 demonstrates that AI programmes and contracts become 

sustainable when such agricultural risks management strategies incorporate institutional, socio-

economic and ecological pillars into their operational activities.  The point of intersection of the 

socio-economic, ecological and institutional domains (Figure 1) depicts this. 

Studies by Azapagic and Perdan (2000), Brundtland Commission's Report on Environment and 

Development (Brundtland, 1985); Carney (2003); Scoones, (1998), Serageldin et al., (1994), and 

Sumani (2018 & 2019) provided a general framework that guides discussions in sustainability 

development-related issues. These authors identified three pillars of sustainable development; 

including social, economic and ecological dimensions. Van Oppen's (2001) article: “Insurance: A 

tool for sustainable development” also reveals how institutions can work to make insurance 
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programmes sustainable. The author defines institutions with respect to the insurance industry as 

comprising governments, private organizations, laws, policies, and social norms.  

Goel’s (2013) complete agro-financial service framework for emerging economies also informed 

aspects of the conceptual framework regarding the determinants of sustainable AI programmes 

and contracts. Goel, in particular identified financial risks, price risks, yield risks and demand and 

supply risks as some of the key challenges militating against the effective implementation of AI 

programmes in emerging economies. He, therefore, recommended risks financing, risks control, 

bundling insurance contracts with agro-inputs and advisory services as well as using agents and 

technology-based channels to deliver insurance products and services cost-effectively to farmers 

in rural areas. 

Some researchers also reported that piloting of some AI programmes are resulting in ecological 

degradation and maladaptation in some low-income countries (see Klein & Maciver, 1999; Phelan 

et al., 2011; Panda, 2013a; Galaz et al., 2015; Müller & Kreuer, 2016), thus, increasing the 

financial liabilities of some insurance companies (Berz, 1999). These authors recommend reversal 

of this trend during the up-scaling and expansion phase in order to ensure the sustainability of 

these programmes. 

Discussion of Emerging Core Themes of Sustainability Features and 

Determinants of Agricultural Insurance Programmes in Developing Countries 

The literature review revealed a variety of AI sustainability themes. For purposes of convenient 

analysis, I classified the sustainability themes into three, informed by the integrated conceptual 

framework (Figure 1) and the associated pieces of literature reviewed. These sustainability 

domains include Institutional, Socio-economic and Ecological dimensions as discussed below.  

Institutional Arrangements as Determinants of Sustainable AI Programmes 

Van Oppen (2001), while acknowledging the importance of institutions for sustainable 

development defines institutions as comprising governments, private organizations, laws, policies, 

and social norms. Despite the importance of these institutional arrangements for ensuring and 
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enforcing standards in the insurance industry, they are either not available or only weakly available 

in most low-income countries (Van Open, 2001).   

Gleaning from the literature; institutional, regulatory, technical, financial and design arrangements 

by insurers, governments, international development agencies (IDAs) and other stakeholders could 

promote sustainability of AI programmes in developing countries. Sustainability of AI 

programmes and services begins with the type of insurance programme being implemented. Many 

researchers, policy-makers, and IDAs claim that index-based insurance programmes are more 

sustainable than conventional AI programmes  (Wenner & Arias, 2003; Barnett & Mahul, 2007b; 

Hellmuth et al., 2009; Patt et al., 2009;  Rao, 2010; Skees, 2011;  Miranda & Farrin, 2012; Hossain, 

2013). To these authors, compensation emanating from IBI contracts are based on proxies or the 

insured indices, thus, eliminating or reducing administrative and operational (A&O) costs, adverse 

selection, moral hazards, and fraud. This does not only make AI contracts affordable but also 

reduces the cost of supplying insurance services. The possible increase in demand for AI insurance 

products because the policies are affordable and the willingness of insurers to provide insurance 

products and services because of increased demand are prerequisites for AI sustainability.  

Another attribute that can make AI programmes sustainable is identifying the appropriate indices 

that accurately or nearly correlate with yield losses and adequate protection. One of the challenges 

of index-based insurance schemes is lack of correlation between the actual losses incurred and the 

indemnities paid (Cell, 2009; Hossain, 2013; Jensen, Barrett, & Mude, 2014), which Johnson 

(2020) refers to as the global protection gap, i.e., the difference between total economic loss and 

insured losses.  This challenge is also technically labelled or coined by Miranda (1991) as basis 

risk in AI circles. Basis risk has been widely blamed for low farmer participation in index-based 

insurance programmes (Hossain, 2013; Jensen, Mude, & Barrett, 2014) and lack of trust for 

insurance products and companies ( Cell, 2009; Patt et al., 2009; Bawakyillenuo et al., 2016; 

Johnson, 2020). To increase up-take and trust in AI contracts, the variance between actual losses 

farmers suffer and claims paid has to be eliminated or reduced. Some strategies being employed 

to achieve this include investments in research (Banerjee & Berg, 2012; Hossain, 2013), improved 

agronomic and weather/climate data collection (Cell, 2009; Hossain, 2013). In additiom, other 
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strategies used include setting up of more weather stations at high resolution levels (Mahul, 2003;  

Rao, 2010; Patankar, 2011), development of a combination of indices (composite index) to reflect 

actual losses incurred  (Karlan, Kutsoati, McMillan, & Udry, 2011; Clarke et al., 2012; Greatrex, 

2015). Not only the above, but strategies also available are application of remote sensing and 

satellite imagery technologies to accurately determine vegetation/or biomass indices with 

validation from agronomic records and ground truthing  (Makauzde & Miranda, 2008; Makaudze 

& Miranda, 2010; Patankar, 2011). Some researchers also recommend that governments should 

rather use funds meant for ex-post risk management programmes to mop up residual or uncovered 

losses instead of directly providing ad hoc aid and relief supplies to deal with agricultural-related 

disasters (Aakre et al., 2010; Porrini & Schwarze, 2014). According to these researchers, such ex-

post disaster assistance programmes do not only encourage moral hazards and adverse selection 

behaviors but also compete with existing insurance schemes. This has the tendency to demotivate 

AI companies from providing ex-ante agricultural risks mitigation services. 

Incorporating the appropriate insurance delivery model into the design of the AI insurance 

programme can also enhance the sustainability of the insurance scheme (Goel, 2013). The various 

models of AI delivery systems include public/government-owned and operated insurance 

programmes, public-private partnerships, partner-agent models, direct/full-service models, and 

mutual/cooperative schemes. According to Reinhard (2012), all these models of insurance delivery 

systems have their relative strengths and weaknesses. Whereas public-private partnerships 

arrangements involve governments’ support to deliver insurance services to farmers through 

private insurance companies under special agreements, public/government AI schemes are solely 

owned and operated by governments through the relevant public sector agencies (Goodwin, 2001; 

Shields, 2009). In both instances, governments fulfil their contractual obligations by promoting 

the welfare and safety nets of their citizens in times of yield losses and revenue and price 

fluctuations (Aakre et al., 2010; Porrini & Schwarze, 2014). Reinhard (2012) describes partner-

agent models as arrangements where private insurance companies deliver insurance products to 

farmers in rural areas through agents already working with farmers, such as, micro-finance 

institutions (MFIs), cooperatives or NGOs/non-profits. Mutual schemes and cooperatives, on the 

other hand, are usually community owned and operated by mobilizing savings from their members, 

granting and/or guaranteeing loans to them, and may also purchase or grant insurance protection 
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against potential loan default payments and crop failures. Direct sales/full-service insurance 

companies are centralized private insurance companies that market insurance policies either 

directly or indirectly through contractual agreements with agents and brokers on either a 

commission basis, paid salaries or both. 

The strengths and weaknesses of each of these models have implications for the effectiveness and 

sustainability of AI programmes in low-income countries. In my view, the partner/agent and 

public/private insurance models are the most sustainable arrangements for providing ex-ante 

agricultural risks mitigation services to farming households in low-income countries. In support 

of this view, Reinhard (2012), reveals that the partner/agent framework allows well-endowed 

partner insurance companies to provide upstream legal, technical, financial, and 

programme/product design structures and functions. It may also have the capacity to contain 

covariate risk or go into a reinsurance arrangement to do so. The agent in this model also acts as a 

channel for providing downstream services such as marketing of insurance products, provision of 

insurance education and other related value-added services such as agro-meteorological and 

extension services to farmers at the community level (Giné & Yang, 2009; Goel, 2013). In this 

partnership, the agents such as MFIs, farmer groups/associations (FG/As), NGOs or cooperatives 

provide relatively cost-effective and efficient insurance services to farmers. As a medium of 

communication between the partner insurance company and farmer-clients at the local level, the 

agent conveys products and other related information to the farmers at the community level and at 

the same time channel concerns of these farmers to the parent insurance companies upstream. The 

partner/agent arrangement provides a broader client base and opportunity for interactive feedback. 

This model, therefore, provides the opportunity for increased demand from economy of scale and 

promoting transparency and trust in the insurance programmes and products (Patt et al., 2009). In 

the words of Reinhard (2012: 231): 

The partner/agent model can be a ‘win-win-win’ arrangement. [This arrangement ensures 

that] the insurer can reach a market that he cannot normally reach on his own; the agent 

can provide members with better services at a lower cost, and low-income farming 

households get valuable protection that otherwise would not be accessible to them.”   
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In spite of the advantages mentioned above, the downstream agents which are usually working to 

protect the welfare and interest of vulnerable rural community members (as their constituents) may 

adversely affect the profitability of the partner companies since the agent may be working to 

promote the welfare of community members than the interest of the insurance company. This may 

ultimately affect the profitability of the partner company. This challenge needs to be worked on in 

order to ensure the sustainability of the insurance company for the mutual triple benefit of the 

partner, agents and the farmers at the local level. 

Socio-Economic Features as Determinants of Sustainable Agricultural 

Insurance Programmes 

The social and economic determinants of sustainable AI programmes are intertwined and 

intrinsically linked, and as such, discussed together. Economic sustainability of AI programmes 

focuses on demand and supply considerations. Smith and Watts's (2009) investigation into the 

feasibility, scalability, and sustainability of index-based AI systems in developing countries found 

that sustainable AI programmes benefit both farmers and insurers. Hess and Hazell (2009) and 

Hazell and Hess (2010) AI sustainability-related studies also came out with similar findings. 

Deducing from the analysis of these authors, the sustainability of index-based AI programmes 

could be enhanced if insurers provide agricultural risks protection contracts on a broad scale, 

accompanied by active farmer participation. This is a necessary condition for scalability, but not 

sufficient to guarantee the sustainability of index-based AI programmes in low-income countries. 

Sufficient conditions for ensuring sustainable AI programmes, Smith and Watts (2009) maintain, 

is providing sustained demand for insurance contracts supported by favourable government's 

regulatory regimes and the ability of the private insurance industry to continue to deliver and 

manage insurance programmes beyond initial support by IDAs and governments.   

Smith and Watts's (2009) framework for determining feasibility, scalability, and sustainability of 

index programmes has abundant support in the AI literature. For instance, some studies have also 

assessed sustainability parameters based on willingness to participate in or to pay (WTP) for AI 

insurance contracts and motivation to invest in these agricultural risks mitigation programmes and 

infrastructure (Stutley, 2010;  Liesivaara & Myyrä, 2014; Abbas et al., 2015).  
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Some researchers have also found that some existing index-based AI programmes in some 

developing countries are unsustainable based on the economic sustainability criteria spelt out by 

Hess and Hazell (2009) and Smith and Watts (2009).   For instance, Smiths and Watts investigated 

four IBI programmes in both developed (2 in Australia) and developing countries (1 each in 

Tanzania and Morocco) and found that none was sustainable according to the economic 

sustainability criterion; mainly due to lack of sufficient demand, high premiums, and inadequate 

protection (basis risk). Similarly, Binswanger-Mkhize (2012) and Siebert's (2015) investigations 

into the viability and demand for climate-induced index-based insurance contracts also found  

adverse impacts of climate change to be making AI programmes unsustainable due to the covariate 

nature of this risk and other natural disasters. 

Considering the agricultural risk mitigation potential of index insurance for vulnerable farmers in 

low-income countries, some proposals have been put forward to make such programmes 

accessible, affordable, and sustainable. For instance, many index-based AI researchers have 

recommended innovative ways of reducing A&O costs in order to ensure that contracts are 

affordable ( Smith & Watts, 2009; Hazell, 2010;  Binswanger-Mkhize, 2012; Goel, 2013). To these 

authors, A&O costs can also be reduced by bundling index insurance contracts with other 

aggregators such as credit-granting institutions, farmer associations, agro-processing entities, and 

agro-input dealers along the lines of agri-business value chains. They also indicated that some of 

the aggregators who are already working with the farmers may have the relevant agronomic and 

climatic data or may collaborate with insurance companies to generate the requisite data. This 

arrangement has the potential to reduce A&O costs, translating into low premiums, increased 

demand and profitability of the insurance companies, they revealed. This is a pre-requisite for 

operating sustainable AI programmes. 

Whereas some researchers, practitioners and policymakers think that public and donor agency 

subsidization of insurance premiums, provision of technical and financial support in addition to 

reinsurance guarantees may contribute to the sustainability of index insurance programmes, others 

believe this may rather contribute to the unsustainability of insurance programmes. Those in favour 

of public support for index-based insurance programmes in developing countries (e.g., Mahul & 
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Stutley, 2010; Clarke et al., 2012; Hossain, 2013; Xu & Pu, 2014) maintain that these financial 

and technical support systems will not only make index insurance contracts affordable but will 

also help deal with systemic risks through reinsurance and reimbursement programmes as being 

done under the US Federal Crop Insurance Programme (FCIP) (see Shields, 2009). Despite this 

recognition in the AI literature, the opposing camp (e.g., Goodwin, 2001; McLeman & Smit, 2006; 

Nnadi et al., 2013; Panda, 2013a) is against governments’ support and subsidization of AI 

programmes. This group of scholars argue that subsidized insurance programmes and contracts 

may incentivize farmers not to take ex-ante risk mitigation measures to prevent or reduce the 

occurrence of some agricultural risks. To them, these support systems often induce farmers to 

engage in adverse selection, fraud, and moral hazards behaviours as against charging actuarially 

fair premiums, which often motivate farmers to prevent or reduce agricultural risks proactively, 

they claim.  

Banerjee & Berg (2012), on the other hand, argue that index-based insurance programmes in low-

income countries require a huge initial financial injection to conduct thorough and adequate pilot 

studies at the initial stages in order to avoid post-pilot mortality of insurance programmes. To 

them, public support and subsidization of insurance programmes are pre-requisites for running 

sustainable AI systems since insurance companies in low-income countries may not be resourceful 

enough to foot this huge initial design, infrastructure, data acquisition, and research costs. They 

further added that this support might not be necessary when the insurance schemes stabilize and 

eventually become self-sufficient, self-financing, and sustainable in the long run.  

These schools of thought have some merits and demerits inherent in their arguments. I agree with 

those arguing for public support for AI programmes to some extent. I particularly identify with 

Banerjee and Bergs’s (2012) argument because the five world-leading AI countries in both 

developed and developing countries- the US, China, Canada, Spain, and India in that order (Xu & 

Pu, 2014) are subsidizing their AI schemes. These countries have their AI programmes subsidised 

within the range of 50%-80% of the total premiums or cultivated areas  while reimbursing private 

insurance companies with  A&O costs and at the same time providing reinsurance protection 

(Shields, 2009; Mahul & Stutley, 2010). A genuine fear has, however, been expressed in the 

literature that even though low-income countries need initial support for the AI programmes, their 
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respective governments may not be able to provide the level of subsidisation being supplied by 

other richer northern countries (such as the US, Canada and Spain) and still be able to meet their 

urgent budgetary and poverty reduction commitments (Barnett & Mahul, 2007b).  

While seeing sense in the argument that best insurance programmes in the world are heavily 

subsidized in both developed and developing nations, I argue that developing countries that place 

a premium on agricultural risk mitigation will have to prioritize premium subsidization as well as 

technical and financial support to AI programmes. China and India are also developing countries 

yet have been able to rank as the 2nd and 5th leading AI countries in the world respectively, with a 

high level of government support for its AI programmes. These support systems can be weaned 

off once insurance schemes become self-sustaining and/or sustainable. This view is supported by 

Banerjee & Berg (2012).  

Socio-cultural factors also have implications for the sustainability of AI schemes in low-income 

countries. Socio-cultural conditions in this context reflect gender equity, all-inclusiveness and 

traditional and religious values and norms. Sumani (2018), found that women in Nyankpala, 

Kazigo and Duori-Guo cultivated crops on their secondary farms (farms owned by women) 

different from men. At Nyankpala, for instance, women mainly cultivate rice. At Duori-Guo and 

Kazigo, women were allocated poor lands to cultivate their secondary farms while the males chose 

fertile agricultural lands for family farms. It was also revealed that males controlled the yields and 

family finances. This unfair control and distribution of resources has implications for the 

sustainability of AI programmes. The design of sustainable AI schemes should not only 

accommodate crops grown by women but should also take into consideration the gender strategic 

needs and the weak financial position of women in developing countries so that alternative forms 

of premium payment can be devised. For instance, in-kind forms of premium payment such as the 

use of livestock or poultry products in-lieu of cash payment. Greatrex et al. (2015) also reported 

that some poor rural farmers in Ethiopia and Senegal contributed their labour on World Food 

Programme (WFP) and OXFAM America’s Climate Change Mitigation Projects in place of cash 

premium payment. This initiative was labelled “Labour for insurance (P.8)” or “Insurance for 
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work” (P.14).” This innovative form of in-kind premium payment should be promoted in low-

income countries to make AI programmes accessible to all.  

Ecological Resilience as an Attribute and Determinant of Sustainable 

Agricultural Insurance Programmes  

 Smallholder farmers in low-income countries like farmers elsewhere mainly depend on natural 

resources, i.e., environmental and ecological resources for their livelihood activities including 

farming (Goel, 2013). Therefore, healthy ecological resources such as fertile arable lands and 

weather/climatic elements, especially rainfall and temperature, are pre-requisites for food security 

and economic prosperity of farmers. With an ecologically sound arable land, agricultural 

productivity may increase, ceteris paribus. In this case, yield risks may reduce and insurers’ 

liabilities decreased. This will not only ensure food security, but also promote economic growth, 

the welfare of farmers and insurers, and ultimately, the sustainability of AI programmes from the 

medium to the long run. 

Despite the crucial role of ecological resilience for sustainable agricultural production, climate 

change and other environment-related challenges have been reported to be adversely impacting 

farmers in low-income countries, mainly through droughts, floods and pests infestation 

(Mendelsohn et al., 2000; Stocker et al., 2013).  This is increasing the liabilities of AI companies 

(Berz, 1999b; Mills, 2007). To help farmers, especially vulnerable farmers in low-income 

countries adapt to these climatic and other environmental perturbations, some researchers, policy-

makers, practitioners and development agencies have called for the introduction of index-based AI 

schemes (Chakravarti, 1920; Halcrow, 1949; Barnett & Mahul, 2007b). Most developing countries 

have since piloted index-based insurance programmes and contracts as agricultural risk 

management strategies which are currently being upscaled and expanded (Cell, 2009; Greatrex et 

al., 2015; Miranda & Farrin, 2012). 

Some AI evaluative studies have expressed sustainability concerns due to the insurance industry’s 

complicity in ecological degradation and maladaptation ( Klein & Maciver, 1999; Galaz et al., 

2015; Panda, 2013a). This ecological concern has prompted  Phelan et al. (2011) and  Müller & 
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Kreuer (2016) to specifically research into “Ecological viability or liability? Insurance system 

responses to climate risk” and “Ecologists should care about insurance, too” respectively. Apart 

from the concern about ecological deterioration indicated above, Berz (1999b) and  Mills (2007, 

2009; 2012) revealed that the insurance industry is equally contributing to climate change, and 

ultimately increasing the financial liability of insurance companies. Other studies also claim that 

the insurance industry, especially AI programmes also offer the opportunity for simultaneous 

climate change adaptation and mitigation (Mills, 2007, 2009; Olmstead & Kleinschmit, 2011; 

Claassen, 2015). Mills  (2012: 1424) in commenting on the role of insurance for climate change 

mitigation said "where there are risks, there are also opportunities.”  This implies that agricultural 

insurance policies can be bundled with climate change mitigation and other agricultural risks 

management activities as a way of promoting sustainable AI systems, and ultimately, sustainable 

development. 

Both insurers and the insured, especially farmers, can enhance sustainability of the climate-

induced AI industry through the engagement of climate and environmentally friendly activities. 

Dahlström et al. (2003b) indicated that the AI industry could contribute towards creating carbon 

sinks, carbon sequestration and prevention or reduction of greenhouse gas (GHG) emissions 

proactively if the political and regulatory systems provide the enabling environment. Some of the 

climate change mitigation response measures enumerated in the literature include: engaging in 

climate change awareness creation, designing climate responsive insurance products and services, 

formulating climate-friendly policy decisions, instituting simultaneous climate change mitigation 

and adaptation strategies and incorporating climate risk reduction behaviors into contract 

conditions  (Mills, 2007, 2009,2012; Olmstead & Kleinschmit, 2011; Claassen, 2015). Skees and 

Collier (2012) also argue that governments and IDAs can connect vulnerable farmers to weather 

index-based insurance systems and carbon markets through the provision of incentives and 

application of climate change adaptation and mitigation funds. Through incentives, subsidization 

of premiums, and application of climate change support funds, insured farmers can be incentivized 

to engage in sustainable and climate-smart agricultural (CSA) practices such as agroforestry and 

agro-ecological farming practices. This will not only increase agricultural productivity but also 

enhance climate change mitigation and ecological health, integrity, and resilience. For instance, 
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McKinley's (2014) experimental research into ecological sustainability and economic viability of 

cocoa crop insurance in Ghana found that the treatment group members (members using climate-

smart cocoa (CSC)) farming practices, harvested more cocoa produce per unit area (and generated 

more revenue), posed less yield and ecological risks as well as cultivated relatively less forest lands 

than the control group (those who did not employ the CSC practices). Therefore, the sustainability 

of the AI industry in low-income countries may be enhanced if it incorporates agro-ecological and 

CSA practices into its programmes and contract designs and operational activities.  

It is evident from the preceding discussion that AI programmes can directly contribute to climate 

change adaptation and mitigation, and indirectly promote the sustainability of the AI programmes 

and industry in particular and sustainable development in general. For instance, Kelly and Adger 

(2000) reported that ecological enhancement, whether from AI activities or other sources provides 

social, economic, and environmental benefits such as increased food production and climate 

change mitigation. Ecological integrity and resilience that contributes to social and economic 

benefits re-enforce the centrality of the natural environment for sustainable development.    

Limitations of the Study 

This paper has some limitations. These shortcomings include the use of only desk study (literature 

review) approach to generate the information needed to satisfy my research objectives. An 

experimental and/or empirical (field-based) study could confirm or contradict some of the findings 

or provide additional current information. The study was not also based on purely systematic 

literature review. This implies that personal biases could be introduced in the selection of articles 

and book chapters for review. I could also be biased or misinterpret the views, ideas and arguments 

of authors since I am human.  

In spite of these limitations, the study findings are valid largely because I tried as much as possible 

to stay neutral, triangulate sources of information as well as use quotations in order not to dilute 

the views, ideas and arguments of authors. 
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Conclusions and Recommendations  

This paper concludes that Sustainable Agricultural Insurance Programmes are critical for effective 

agricultural risks management in low-income countries from the medium to the long-term. The 

literature review reveals that most low-income countries either are conducting feasibility studies, 

piloting or up scaling their agricultural insurance programmes. The next phase is institutionalizing 

and promoting sustainability of these AI schemes in order to avoid post-piloting and expansion 

mortalities so that the full potential of these agricultural risks mitigation strategies can be 

harnessed.  

The literature scan further reveals that sustainability of AI programmes is premised on the interplay 

between the institutional, socio-economic, and ecological domains. Sustainability of AI 

programmes in low-income countries demands the institution of the appropriate administrative and 

regulatory systems and structures to provide the enabling environment. This is particularly so 

because the existing legislative, regulatory and infrastructural structures and systems in most low-

income countries were not designed with Agricultural Insurance in mind. Reconfiguration of these 

arrangements will ensure the effective, efficient, and sustainable implementation of the AI 

programmes. 

The second determinant of sustainable AI programmes is the socio-economic domain. This implies 

that designs of AI programmes should recognize the cultural, traditional and religious attributes of 

low-income countries. For instance, AI programmes and policies should be designed to target 

special and strategic gender needs-e.g., cost of insurance, types of crops cultivated and livestock 

reared are influenced by gender considerations, i.e., by men and women. The literature also 

indicates that AI is a business with a profit motive and as such, must engender the willingness of 

insurers to provide insurance services with ready markets. With participation by farmers and 

sustained demand, insurers will be willing to provide AI services. The contrary is also true. On the 

other hand, insurance contracts must meet the expectation of farmers, i.e., granting adequate 

protection of agricultural risks. Where this is not the case, demand for AI policies will fall, possibly 
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leading to losses and folding up of AI companies. By this, the sustainability of AI schemes will be 

out of sight. 

It can also be concluded from the literature surveyed that ecological resilience is a cardinal 

determinant of sustainable AI systems. This is because sustained production requires ecologically 

sound arable and grazing lands. This has the potential to reduce yield losses, thus, decreasing the 

liability of AI companies (i.e., increasing profitability). This can also decrease the A&O costs, 

making AI policies available, accessible and affordable. These are necessary conditions for 

operating sustainable AI programmes and systems. 

Index-based insurance programmes, which are premised on the relevant indices, can positively be 

influenced by ecological resilience. An ecologically sound environment has the potential to 

improve rainfall patterns and moderate temperatures, i.e., moderating these weather and climatic 

elements, leading to reduced global warming, and climate variability and climate change. Apart 

from the possible increase in yields, the improved weather indices may not trigger payouts, thus, 

reducing compensation and increasing profit margins of AI programmes and companies.  In spite 

of the role of ecological resilience for AI sustainability, some studies are also raising concerns that 

some AI programmes are rather resulting in ecological degradation and maladaptation in some 

low-income countries, thus, endangering the sustainability of some AI programmes in some 

countries.   

Despite the sustainability features discussed above, some challenges are still working against 

making some AI programmes effective agricultural risks management strategies and fully 

sustainable in some low-income countries. Some of these challenges include low awareness, lack 

of trust, basis risk, low penetration rate, and some AI activities contributing to environmental 

degradation and maladaptation. These problems need to be addressed in order to enhance and 

consolidate the sustainability of AI programmes. 

To address the concerns raised above, this paper recommends further research into the designs of 

AI programmes, especially index-based insurance systems so that the selected indices will reflect 

actual losses farmers suffer. This will restore confidence and build trust in AI programmes and 
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contracts, ultimately leading to increased demand and economies of scale. The AI companies and 

relevant government agencies should not only involve farmers in the design and implementation 

of AI programmes and the design of gender-sensitive products but also create awareness about AI 

among all stakeholders including farmers. This is because agricultural insurance is a complex 

subject and often leads to misunderstanding and misinterpretation regarding the design of contracts 

and qualification for compensation. Farmers' involvement in these activities will build confidence 

and trust in AI systems, programmes, and contracts. I also recommend bundling AI contracts with 

sound agronomic, climate-smart agricultural and agro-ecological practices to ensure sound 

ecological resilience and integrity. This has the potential to increase agricultural production and 

enhance weather and climatic elements, thus, reducing insurance liabilities. Lastly, I recommend 

government, IDA, donor and bilateral and multi-lateral partner support to AI programmes at the 

initial stages to enable them to conduct research, build infrastructure, up-scale as well as subsidize 

premiums. The government and IDA can also directly provide the requisite infrastructure and 

technical support to AI programmes or companies. All these recommendations have the potential 

to increase demand and supply of AI systems, programmes, contracts as well as make agricultural 

risks protection services available, accessible, and affordable. These attributes are pre-requisites 

for providing sustainable AI systems, programmes, products, and services in low-income 

countries. 
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