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Summary
Climate change is adversely impacting the life of all humans on earth today, both men and women. However, women are disproportionately affected as compared to men, especially women farmers in Sub-Saharan Africa who are thought to be more vulnerable to climate change and its impacts. To deal with the exacerbating effect of climate change on farmers led to the introduction of weather index insurance in Ghana by the Ghana Agriculture Insurance Pool (GASIP). Sadly, most farmers in Ghana do not buy index insurance due to discouragement because they hardly qualify for indemnity payment. This characterizes index insurance in developing countries with moral hazard and adverse selection problems. As a result, GASIP has tried refining index insurance by bundling it with agricultural inputs. We surmised that lack of information about index insurance, and index insurance products are targeted to men maybe reasons for low demand. We want to use an experimental game to sensitize householders to find out whether it will increase demand for index insurance. Furthermore, we would find out women demand for insurance when index insurance is bundled with seedlings against bundled with fertilizer using the experimental game. This study would use a tablet-based experimental game to simulate the life of a smallholder farmer, allowing participants to make real world decisions about investment and insurance with probabilities and payoffs. Data for this experiment will be collected by randomly selecting 30 communities by 10 households per community, and each assigned to 1 of two treatment groups or a control group. In this study, 100 couples will be expected to play the game of weather index insurance bundled with fertilizer (T1). Further, another 100 couples will be expected to play the game of weather index insurance bundled with seedlings (T2). Those in the control group (100 couples) will be introduced to riskiness in farming, but not be sensitized like those in the treatment group and be presented with the status quo-only weather index insurance. Data collection instruments will be embedded in the game, so as individuals and couples play the game and make decisions their information will be gathered.
To deal with the exacerbating effect of climate change on farmers led to the introduction of weather index insurance in Ghana by the Ghana Agriculture Insurance Pool (GASIP). Sadly, most farmers in Ghana do not buy index insurance due to discouragement because they hardly qualify for indemnity payment. This characterizes index insurance in developing countries with moral hazard and adverse selection problems. As a result, GASIP has tried refining index insurance by bundling it with agricultural inputs. We surmised that lack of information about index insurance, and index insurance products are targeted to men maybe reasons for low demand. We want to use an experimental game to sensitize householders to find out whether it will increase demand for index insurance. Furthermore, we would find out women demand for insurance when index insurance is bundled with seedlings against bundled with fertilizer using the experimental game. 
This study would use a tablet-based experimental game to simulate the life of a smallholder farmer, allowing participants to make real world decisions about investment and insurance with probabilities and payoffs. Data for this experiment will be collected by randomly selecting 30 communities by 10 households per community, and each assigned to 1 of two treatment groups or a control group. In this study, 100 couples will be expected to play the game of weather index insurance bundled with fertilizer (T1). Further, another 100 couples will be expected to play the game of weather index insurance bundled with seedlings (T2). Those in the control group (100 couples) will be introduced to riskiness in farming but not sensitized like those in the treatment group and be presented with the status quo-only weather index insurance. 
The results will help shape how index insurance can be promoted to lead to uptake. If farmers take up index insurance, they will become more climate resilient.
Introduction
Climate change is adversely impacting the life of all humans on earth today, both men and women. However, women are disproportionately affected as compared to men, especially women farmers in Sub-Saharan Africa who are thought to be more vulnerable to climate change and its impacts (Beuchelt and Badstue 2013; Partey, 2020). In most developing countries, women are the providers of food, water, household energy and care for children and the aged. The exacerbating effect of climate change worsens the burden of women, for instance, they must travel longer in search of daily supplies at the peril of their lives and providing them little time for paid work (UNFCCC, 2023). A study in Ethiopiah by Timu et al. (2023) found that index insurance payout is linked to increase in female food consumption, but no change in male-headed households food consumption. This implies that in times of climate shock, women insure husband and children at their detriment. If there is extra cushioning from insurance, then they can consume to their standard. 
Climate change is expected to affect Sub-Saharan Africa’s (SSA) agriculture sector more than anywhere in the world. Temperature across all ecological zones in Ghana is expected to rise on average by 3oC by 2050 and 5oC by the end of the century (Ghana Climate Change Report, 2023). It is projected that1 million Ghanaians are expected to fall into poverty due to climate change, with 40 percent reduction in income by 2050 (World Bank Report, 2023). Rising temperatures are projected to lower agricultural yields in Ghana. For instance, cassava yields are projected to fall by 29.6 percent by 2080 and corn yields by 7 percent by 2050 (USDA report, 2023). This may discourage smallholder farmers from expanding their investment, due to their reliance on the vagaries of the weather. The reason is that uninsured risks from the weather inhibit productivity and promote disinvestment (Janzen et al., 2021). To curtail such risk exposure, agricultural insurance is expected to insulate farmers and motivate them to raise agricultural productivity without pessimism.
Evidence from extant literature shows that insurance in the agriculture sector bolsters investment and productivity both in develop and developing countries (Mobarak and Rosenzweig 2012; Karlan et al. 2014; Cai et al. 2015; Cai 2016; Hill et al. 2019, Janzen et al., 2021). Sadly, farmers get discouraged because they hardly qualify for indemnity payment, making index insurance in developing countries characterized with moral hazard and adverse selection. Apart from the asymmetric information problem, there is high transaction cost associated with index insurance with very low premium. Hence, the unsustainability of the scheme in most developing countries. Due to that, most studies looking at index insurance are either highly subsidized or they invoke experimental games. Timu et al. (2022) and Arteaga (2024) explained that demand for index insurance is low due to the nature of product directed at men. To deal with these issues, we expect to use an experimental game to bundle insurance in a way that will promote women participation and increase demand. Further, to bundle index insurance with either seedling or fertilizer to ensure sustainability of agriculture insurance schemes.
Evaluation Design
Sampling Frame and Inclusion Criteria
[bookmark: _Hlk193786342]This field experiment is designed to find out whether bundling weather index insurance with some agricultural inputs, will increase demand for female decision makers in the most climate shocked area of Ghana, northern regions; The area is made up of 5 main regions that is Upper East, Upper West, North-east, Savannah and Northern Regions. We expect to randomly select 30 communities in association with the Agriculture Development and Value Chain Enhancement (ADVANCE) office in communities that the Ghana Agriculture Insurance Pool (GAIP) operates. Further, the focus will be on communities that are susceptible to climate change. 
In each sampled community, the focus will be on people belonging to registered farmer groups. Sampled households should be made of couples that are into farming, especially maize farming since it is the key crop insured by GAIP. The study will be carried out at a designated workshop center where participants will be assigned to randomly selected experimental games. Selected smallholder farmers will be invited at a date and time to participate in the experimental games. Each of the selected households will be assigned to 1of 2 treatments:
T1: Households presented with weather index insurance bundled with climate resistant seedlings. 
T2: Households presented with weather index insurance bundled with fertilizer.
The control group will be presented with only the weather index insurance policy, with their games focused on risk but no detailed explanation of weather index insurance. Data will be collected at household level for each community. Households with both adult males and females qualify to participate in the program, since data collection will be done from both adult females and males in the household.  According to the Ministry of Food and Agriculture (MOFA-Ghana) (2006), smallholder farmers are farmers with farm size less than 5 hectares. We expect to hold 30 different workshops for 30 different communities, with 20 members per community to give rise to 600 households. Each treatment and control arm is expected to be made up of 200 households.

Experimental Design
Demand for index insurance among farmers is very low, as a result most studies focus on subsidized index insurance and male farmers in patriarchal societies. This study seeks to find out whether bundling index insurance with seedlings or fertilizer will increase demand, especially for female members in a smallholder farming household. This will be done by employing experimental games following the study by Hobbs (2022). 
[bookmark: _Hlk193786802]This study will use a tablet-based experimental game to simulate the life of a smallholder farmer, allowing participants to make real world decisions about investment and insurance with probabilities and payoffs. Data for this experiment will be collected in 30 sessions among 300 couples. In this study, 100 couples will be expected to play the game of weather index insurance bundled with fertilizer. Further, another 100 couples will be expected to play the game of weather index insurance bundled with seedlings. Those in the control group (100 couples) will be introduced to riskiness in farming, but not be sensitized like those in the treatment group and be presented with the status quo-only weather index insurance.
Data collection instruments will be embedded in the game, so as individuals and couples play the game and make decisions their information will be gathered. Information gathered in such games mimics the real-world decisions of the players. Information on the prices, probabilities, and the insurance markup will be collated from GAIP. It will be designed to resemble real life situations as closely as possible and keep simple. The game will last for 8 rounds, with each round representing a year in a farmer’s life. In each round, participants will have to make budget allocation decisions between education, insurance and other investments. In some years, the farmer may not get enough rain and therefore less yields, which will result in less income and will require indemnity payment if insured. In the study, couples will be required to play the game alone as individuals and again as couples. This is to determine the decision of females when alone and as couples.

Research Question
This study seeks to find an answer to two main research questions
· Will bundling index insurance with other agricultural inputs improve demand?
· Will bundling index insurance with seedlings bolster demand among females as compared to bundling insurance with fertilizer?

Data
The sample will be made up of 300 couples. Out of that number, 100 couples will be assigned to bundling index insurance with seedlings (T1) and bundling index insurance with fertilizer (T2) games each. Then, the control group will be made up of 100 households presented with only insurance with primary climate risk idea.
In the study, demand for insurance will be measured using the proportion of a household’s budget expended on index insurance payment. Further, women empowerment index will be computed under the bundled seedling intervention. This is done to determine the decision power of women in their household. Two types of data will be collected in this study, baseline and endline data. Baseline data will be collected from women in the sampled household. Endline data will be collected during the laboratory game experiment from the couple, husband and wife. 

Empirical Model 
In this subsection, the study discusses the empirical model to test whether sensitizing smallholder farmers using experimental games will improve their demand. Further, we argue that bundling insurance with farm inputs like seedlings will improve demand among women as compared to bundling with fertilizer. The reason is that most studies have indicated poor interest by smallholder farmers in index insurance, leading to their unsustainability. As a result, most studies on index insurance are subsidized and product effaced at the end of the project. We surmise that, bundling insurance with seedling will encourage uptake by women due to their role in planting. The first objective of the study is to find out whether bundling index insurance with other agricultural inputs will improve demand. To achieve that, we will estimate the following multivariate equation



where  represents proportion of the budget player (h) allocates to insurance for a given game round (m), representing time.  is a dummy variable equal to 1 if sensitized through the experimental game-either for seedling bundled or fertilizer bundled insurance-and 0 if presented with primary information and insurance only game.  the treatment effect on the outcome variable;  represents an array of household and enumerator-level covariates; and  represents the stochastic error term.

The second objective of the study is to find out whether bundling of insurance with seedling will increase demand for women as compared to bundling with fertilizer. To achieve this objective, we will estimate the following multivariate regression
 


Where S represents bundling insurance for seeding for participant (h). It takes the value of 1 for participants presented with insurance bundled with seedling, and 0 for participants with insurance bundled with fertilizer. The impact on demand will also be segregated in gender lines between men and women in the household. Further segregation will be done, in terms of women with low empowerment compared with those with higher empowerment will make decisions in the game. Women empowerment will be calculated based on their role in household decision making on a 5-point Likert scale; from “have no say” (1) to “I make all the decisions” (5). Following Hobbs (2022), a woman who scores below an average of 3.3 has low empowerment and vice versa.

The last part of the study will find out how the experimental game has impacted the learning of participants. To do so, the last part of the data collection will consist of 5 main questions to ascertain the knowledge level of the treatment group. This is to find out whether the knowledge level of the treatment group increases as compared to the control group. Questions asked here will be close ended, been either true or false. We further sum the scores of each player across the five questions to generate a single knowledge variable, meanwhile each score value for each player will also be used for analysis using the regression equation below 



Where K refers to farmer (h’s) knowledge level that ranges from 0 to 5 or a binary variable for answering each of the 5 questions right. Aggregated K will be analyzed using OLS, whereas segregated K will be analyzed using logistic regression and report their marginal effects. This is because the segregated questions have binary answers.
