Mobile money-driven financial inclusion, exposure to shocks and households' financial resilience strategies adoption process: Evidence from Cameroon

Patrick Mbouombouo Mfossa

Background

The importance of an inclusive financial sector is widely known in the international development community and is perceived with priority in many countries. In one of its communiqué, the G20 agreed to take the financial inclusion agenda forward and to assist countries, policymakers and stakeholders in focusing global efforts on measuring and sustainably tracking progress on access to financial services globally [START_REF] Allen | The Foundations of Financial Inclusion: Understanding Ownership and Use of Formal Accounts[END_REF]). As of 2018, more than 90 countries have publicly committed to promoting financial inclusion by establishing a National Financial Inclusion Strategy [START_REF] Tomilova | Financial Inclusion + Stability, Integrity, and Protection (I-SIP): Policy Making for an Inclusive Financial System[END_REF]. These comprehensive public documents that present a strategy developed at the national level to systematically accelerate the level of financial inclusion have gained a great deal of traction in recent years and are becoming an increasingly common policy approach of many developing countries (AFI, 2015).

In Sub-Saharan Africa (SSA), the advent and rapid adoption of mobile money in both urban and rural areas as well as the widespread availability of mobile phones among the unbanked makes mobile money-driven financial inclusion a major component of these strategies. The most recent Global Findex report points out the fact that SSA is the only region where the share of adults with a mobile money account has grown roughly twice as fast as the share with a

1 The Cameroon Finscope Consumer data were collected over the last quarter of the 2017 calendar year by INS, the country's national statistics institute which conducted face-to-face interviews on a nationally representative individual-based sample of 6826 adults aged 15 years and above at regional and urban/rural level using the Making Access Possible (MAP) methodology (a diagnostic and programmatic framework to support expanding access to financial services for individuals and micro-and small-businesses developed jointly by UNCDF and FinMark Trust).

Relying on the 2017 Cameroon Finscope Consumer survey dataset 1 , the goal of this working paper is to conceptualize households' adoption of financial resilience strategies to adverse shocks as a multistep process and investigate the key factors that influence the transition from one step to another as well as the role of mobile money in each of these transitions.

financial institution account. [START_REF] Flood | Trends in mobile payments in developing and advanced economies[END_REF] argue that mobile money services form a crucial link to the formal economy in developing countries for consumers by increasing levels of financial inclusion and overcoming inefficiencies of the financial infrastructure system. But, as the World Bank has noted in its 2014 report on global financial development, financial inclusion does not mean increasing access for the sake of access (World Bank, 2014). This concern was the main theme of the 2019 GSMA Mobile Money Financial inclusion week: "Financial inclusion: for what?" Inviting us to think of financial inclusion not as a goal in itself, but as the means to achieve the different Sustainable Development Goals (SDGs). According to [START_REF] Buckland | Building financial resilience: Do credit and finance schemes serve or impoverish vulnerable people?[END_REF], finances need to be constructed to build financial resilience, not the other way around.

Looking at SDG1 (End poverty in all its forms everywhere ), it is extremely important to point out that the escape from poverty is not always a one-way trip. Once a person climbs out, there is no guarantee he won't fall back in. Therefore, one could join [START_REF] Klapper | Get out, stay out: how financial resilience helps end poverty[END_REF] in acknowledging that an equally vital but less well-understood development goal is to prevent people from becoming poor in the first place. In her World Economic Forum blog on how financial resilience helps end poverty, she reminds us that alongside the global poor is a much larger group of people who are just an emergency away from the poverty line. For this group of people, the importance of an inclusive financial system is closely related to its ability to ensure that they get more of the money that they need when they need it. That is, when they are facing an economic emergency that can push them and their families into destitution.

According to the World Bank, inclusive financial systems provide individuals and firms with greater access to resources to meet their financial needs, such as saving for retirement, investing in education, capitalizing on business opportunities, and confronting shocks (World Bank, 2014). [START_REF] Demirgüç-Kunt | The Global Findex Database 2017: Measuring Financial Inclusion and the Fintech Revolution[END_REF] argue that when people have a safe place to save money as well as access to credit when needed, they are better able to manage financial risk. But access to appropriate and acceptable financial products and services is only one part of the resources people may draw on. In times of financial adversity, the ability to draw on internal capabilities and external supports is also important. It is for this reason that [START_REF] Salignac | Conceptualizing and Measuring Financial Resilience: A Multidimensional Framework[END_REF] suggest a more comprehensive approach moving away from asking whether people are excluded or not to asking whether they have access to accessible, acceptable and appropriate resources and supports in adverse financial circumstances.

This bring us to the crucial question as to whether mobile money-driven financial inclusion actually promotes individuals' financial resilience. While financial resilience is a relatively new concept, it borrows ideas from other resilience programs that have been used in a range of sectors for many years2 . Defined by Demiguc-Kunt et al. (2018) as the ability to come up with an emergency fund within a month in order to deal with unexpected expenses, financial resilience also refers to the ability to maintain spending and living standards during an economic emergency [START_REF] Klapper | Get out, stay out: how financial resilience helps end poverty[END_REF]. [START_REF] Salignac | Conceptualizing and Measuring Financial Resilience: A Multidimensional Framework[END_REF] argue that financial resilience is a multidimensional concept which is ultimately about people's ability to access and draw on internal capabilities and appropriate, acceptable and accessible external resources and supports in times of financial adversity.

Consistent with these definitions, the importance of mobile money-driven financial inclusion is closely related to its capacity to significantly reinforce people's ability to bounce back from adverse financial events. The quantitative empirical work on mobile money falls into two categories: studies which assess the determinants of mobile money-driven financial inclusion (mobile money adoption and usage) where proxies for financial inclusion via mobile money (account ownership and/or account usage) are the dependent variables [START_REF] Allen | The Foundations of Financial Inclusion: Understanding Ownership and Use of Formal Accounts[END_REF][START_REF] Wale | Account ownership and use of financial services among individuals: Evidence from selected Sub-Saharan African economies[END_REF][START_REF] Chikalipah | What determines financial inclusion in Sub-Saharan Africa[END_REF][START_REF] Afawubo | Mobile money adoption and households' vulnerability to shocks: Evidence from Togo[END_REF][START_REF] Fall | Analyzing the mobile-banking adoption process among low-income populations: A sequential logit model[END_REF] and studies of the effects of mobile money-driven financial inclusion on micro-economic outcomes, where access to and/or use of mobile money accounts are not the dependent variables. Examples of the latter include whether mobile money promotes improved risk-sharing, food security, consumption, business profitability, saving, and effective use of cash transfers [START_REF] Jack | Risk Sharing and Transactions Costs: Evidence from Kenya's Mobile Money Revolution[END_REF][START_REF] Riley | Mobile Money and Risk Sharing Against Aggregate Shocks[END_REF]Suri et al., 2012;[START_REF] Blumenstock | Airtime transfers and mobile communications: evidence in the aftermath of natural disasters[END_REF][START_REF] Suri | The Long-Run Poverty and Gender Impacts of Mobile Money[END_REF][START_REF] Morawczynski | Poor People Using Mobile Financial Services: Observations on Customer Usage and Impact from M-Pesa[END_REF]Munyegera and Matsumoto;2016a;[START_REF] Aker | Payment Mechanisms and Anti-Poverty Programs: Evidence from a Mobile Money Cash Transfer Experiment in Niger[END_REF][START_REF] Afawubo | Mobile money adoption and households' vulnerability to shocks: Evidence from Togo[END_REF].

Previous studies tackling the question of whether mobile money-driven financial inclusion increases people's resilience to adverse events have mostly focus on how access to mobile money affects people's consumption when they experience a negative income shock [START_REF] Jack | Risk Sharing and Transactions Costs: Evidence from Kenya's Mobile Money Revolution[END_REF][START_REF] Riley | Mobile Money and Risk Sharing Against Aggregate Shocks[END_REF][START_REF] Munyegera | Mobile Money, Rural Household Welfare and Remittances: Panel Evidence from Uganda[END_REF] how it affects people's response to health shocks (Suri et al., 2012;[START_REF] Blumenstock | Airtime transfers and mobile communications: evidence in the aftermath of natural disasters[END_REF], and how it affects households' vulnerability to economic shocks [START_REF] Afawubo | Mobile money adoption and households' vulnerability to shocks: Evidence from Togo[END_REF].

Very little is known as to how mobile money usage affects the choices and effectiveness of strategies households rely on to bounce back from adverse shocks such as the illness of a household member. As [START_REF] Alderman | Do the poor insure? A synthesis of the literature on risk and consumption in developing countries[END_REF] put it, resilience strategies to adverse shocks include self-insurance through precautionary savings, borrowing and lending in formal and informal markets, accumulating and selling assets, storing goods for future consumption, informal social support systems, and increasing labor supply. [START_REF]Access to Credits and Erosive or Non-Erosive Coping Strategies: An Empirical Analysis in Bangladesh[END_REF] looked at how access to credit from different sources affects the choice of coping strategies in rural Bangladesh. [START_REF]Savings Groups, Shocks and Coping Strategies: The Case of Poor Rural Households in El Salvador[END_REF] focused on the role of Savings Groups in households' ability to cope with idiosyncratic and covariates shocks and the type of strategies they rely on. But how mobile money account ownership and usage affect the choices and effectiveness of households' resilience strategies -that is their ability to cover the cost of the risk encountered or to solve the problem -is not well documented. Recent papers reviewing the literature on the impact of mobile money in developing countries [START_REF] Hamdan | The impact of mobile money in developing countries[END_REF][START_REF] Aron | Mobile Money and the Economy: A Review of the Evidence[END_REF][START_REF] Suri | Mobile money[END_REF] reveal that previous studies have mostly focused on advanced mobile money markets in Eastern Africa such as Kenya, Uganda and Tanzania.

Whether and if so, how mobile money-driven financial inclusion promotes households' financial resilience to adverse shocks in an emerging mobile money market such as that of Cameroon is not well understood. Additionally, and more importantly, the large majority of empirical studies on coping strategies conceptualizes households' choices of coping strategies as a one-time phenomenon rather than a multi-step process (using a simultaneous approach rather than a sequential approach). Ahmed et al. (2015) modeled the determinant of the choice of coping strategies by distinguishing between "Only one strategy" and "Two or more strategies" and thus, considering households' adoption of multiple strategies as a global state.

Temesgen et al. ( 2010) identified seven coping strategies on which Famers in the Nile Basin of Ethiopia rely to face climate extreme events but their empirical approach did not account for the interdependent nature of coping strategies. Langworthy et al. (2006) incorporated this interdependence nature of coping strategies in their study by adopting a multivariate probit model based on the simultaneous nature of household's choice about combinations of coping strategies.

While households often rely on a single strategy or a combination of strategies in their efforts to come up with the minimum amount of money required to cover the cost of the risk encountered following the exposition to an adverse shock, not all combinations of financial resilience strategies are equal. Some are built upon high-stress/hard to reverse strategies which involve some immediate erosion of the household's asset base and are often used as a last resort [START_REF] Sebstad | Consultative Group to Assist the Poorest[END_REF][START_REF] Santos | How Do the Poor Cope with Shocks in Bangladesh? Evidence from Survey Data[END_REF][START_REF] Santos | How Do the Poor Cope with Shocks in Bangladesh? Evidence from Survey Data[END_REF]. Others are only composed of strategies that are perceived as low-stress and non-erosive as they keep the asset base intact, at least in the short run (Ahmed et al., 2015). Examples of the later include drawing upon reciprocal support systems within the community or claiming on a previously subscribed insurance policy. The adoption of a financial resilience strategies by households experiencing an adverse shock is more likely to follow a multi-step process, as they gradually move from the low-stress/moreconvenient strategies to the high-stress/hard to reverse strategies at their disposal.

Focusing on one of the most common adverse shock faced by households -Illness of a household member other than the main income providerand taking into account the type of financial resilience strategies reported by the participants of the 2017 Cameroon Finscope Survey, we argue that households' adoption of financial resilience strategies in their efforts to come up with the minimum amount of money needed to cover the cost of the risk encountered following their exposition to this adverse event is more likely to follow a five-step process than a one time-phenomenon. The goal of this working paper is therefore to identify these steps, investigate the key factors that influence the transition from one step to another as well as the role of mobile money in this transitions by relying on a multi-step analysis. Our empirical approach is similar to that of [START_REF] Fall | Analyzing the mobile-banking adoption process among low-income populations: A sequential logit model[END_REF] and [START_REF] Afawubo | Mobile money adoption and households' vulnerability to shocks: Evidence from Togo[END_REF] as they also relied on a multi-step analysis (sequential logit model) to analyze the adoption of mobile money in Senegal and in Togo as a process. The paper begins with an attempt to conceptualize households' adoption of financial resilience strategies as a five-step process, providing a detailed description based on the 2017 Cameroon Finscope Consumer survey dataset. This is done by developing a flowchart as well as a matrix of our financial resilience strategies adoption process and using data from the Finscope survey dataset to illustrate it. The second and third sections of the paper are dedicated to the econometric analysis.

We first investigate the key socio-economic factors that influence households' adoption of multiple financial resilience strategies before focusing on how these factors guide the transition from one step to another. Assuming that having an active mobile money account is similar to a nonrandom binary treatment, we rely on an extended ordered probit model (eoprobit) with endogenous treatment assignment and sample selection, in which the dependent variable depicts the process of adopting multiple financial resilience strategies. This variable is ordinal because there is an ordering in the steps and the gaps between two consecutive steps are not necessarily the same [START_REF] Cahuzac | Stata par la pratique : statistiques, graphiques et éléments de programmation[END_REF]. Following some piece of research on the adoption of sustainable agricultural practices (Pilarova, 2018;[START_REF] Kpadonou | Advancing climate-smart-agriculture in developing drylands: Joint analysis of the adoption of multiple on-farm soil and water conservation technologies in West African Sahel[END_REF]Teklewold et al., 2013), we argue that the probability of the adoption of a first strategy or combination of strategies could differ from the likelihood of adopting a second, third, fourth and/or fifth strategy or combination of strategies. Unlike Pilarova (2018), we then include a nonrandom binary treatment assignment in our extended ordered probit specification to capture the role of mobile money account usage. Finally, we take a crucial step in the direction of modelling the adoption of financial resilience strategies by affected households as a multi-step process, highlighting the key socio-economic factors that influence the transition from one step to another as well as the role of mobile money in each of these steps.

Conceptualizing households' adoption of financial resilience strategies as a multistep process

Demarking from the approaches that depict households' adoption of financial resilience strategies as a one-time phenomenon, we conceptualize it as a multi-step process which depends on the number of available resilience strategies. Our analysis focuses on one of the most common adverse shock faced by households -Illness of a household member other than the main income provider-, taking into account the type of resilience strategies reported by the participants of the 2017 Finscope Survey (namely: doing nothing; claiming insurance; using savings; borrowing money; selling something for money; and/or requesting financial support from relatives/friends/acquaintances) 3 .

We model households' adoption of financial resilience strategies in their efforts to come up with the minimum amount of money required to cover the cost of the risk encountered following the illness of a member other than the main income provider as a five-step process ranging from claiming on a previously subscribed insurance policy to taking no action insofar that for households facing an unforeseen event, doing nothing definitely translate into vulnerability while claiming on an insurance policy is the most 'convenient and less stressful' way to deal with the problem.

3 To better understand how financially resilient people in the different regions in Cameroon are to negative shocks, the Finscope consumer survey asked respondents whether or not they faced at least one adverse event during the 12 months preceding the survey. Those who reported that their household has experienced one or many adverse shocks were questioned about the strategies adopted to bounce back and whether those strategies enables them to successfully cover the cost of the risk encountered. 

a. Claiming on a previously subscribed insurance policy

If access to health care is a fundamental human right, which places a legal obligation on states to ensure access to quality, timely, acceptable, and affordable health care for its citizens, many countries struggle to meet this basic right for their citizens. To remedy this situation, the Cameroonian government has taken a number of important steps aimed at improving the access to health services for the population. Most health financing reforms that are currently being implemented in the country are aimed at attaining Universal Health Coverage (UHC) for the population by 2035(Nde et al., 2019)).

While waiting for the advent of this universal health coverage scheme, households can subscribe existing health or medical insurance policies offered by a wide range of regulated insurance companies. The rationale behind this type of insurance product is as follow: the insurer covers the health costs of the insured. Under the terms of the contract, a ceiling in terms of coverage and types of health expenses to be reimbursed are determined. If the household had previously subscribed to a such policy from one of these regulated providers, then it is obvious that the most convenient strategy to deal with the unforeseen event of interestillness of a member other than the main income providerwill be to claim on that insurance (A).

b. Using accumulated savings or combining savings with health insurance 4

If the affected household did not subscribed to a relevant insurance productas it is often the case for the large majority of households living in countries where UHC is yet to be effectiveor if claiming on the insurance policy did not enabled the 'affected household' to cover the entire cost of the risk encountereddue to existing ceiling in terms of coverage, then the later will be more likely to move to the next step, drawing on its accumulated savings and/or using this savings in combination with the insurance product that fails to cover the entire cost of the risk encountered (B or B+A).

The 'financial resilience strategies adoption matrix' presented below (graph 1.2) reveals that 05 households in our sample relied on a COMBINATION of savings and health insurance in their efforts to come up with the minimum amount required to cover the cost of the risk encountered 4 To decide which strategy is the less convenient between "Seeking financial assistance from relatives, friends and acquaintances" and "borrowing money/contracting a debt", we relied on data--precisely answers to question H8AC of the Finscope survey dataset. 73% of participants indicated that "borrowing money is embarrassing".

(B+A) while 07 households claimed on a health insurance policy (A) and 879 households relied exclusively on savings (B).

c. Seeking financial assistance from relates and acquaintances or combining financial assistance with any savings and/or health insurance

If relying on savings or combining savings and health insurance does not enable the household to come up with the minimum amount of money needed to cover the cost of the risk encountered, then it's more likely to request financial assistance from its network of relationships. While at this stage of the process, relying on family relatives and acquaintances (E) may be the only option available to many households, others may choose to use any available combination of financial assistance, use of savings and health insurance (E+B; E+A; E+B+A). Looking at the 'financial resilience strategies adoption matrix' below, one can notice that 244 households of our sample relied on financial assistance from close family and friends to come up with the minimum amount required to cover the cost of the risk encountered (E)

while 149 households used a combination of financial assistance and accumulated savings (E+B). None of the affected households included insurance in their combination of strategies (E+A=0; E+B+A=0).

d. Borrowing money or combining debt with financial assistance, savings and/or health insurance

If the affected household didn't succeed to raise the minimum amount required to cover the entire cost of the risk encountered, then borrowing money from any source may come in as a strategy (C) and may be used exclusively or in combination with assistance, savings and insurance (C+E; C+B; C+A; C+E+B; C+E+A; C+E+B+A). In our sample, 16 households relied on a combination of borrowing, financial assistance and savings (C+E+B); 10 households combined borrowing with financial assistance (C+E); 39 households relied on a combination of borrowing and savings (C+B) and 94 households on borrowing ONLY (C). None of the affected households included insurance in their combination of strategies (C+A=0; C+E+A=0; C+E+B+A=0).

e. Selling households' assets or combining sale of assets with borrowing, financial assistance, savings and/or health insurance

If relying on the previous strategies or combination of strategies did not enable the household to successfully cover the cost of the risk encountered, then selling something for money may come in as an option to be included in the household's combination of financial resilience strategies. For some households however, selling assets may be the only available option. The 'financial resilience strategies adoption matrix' below (Graph 1.2) reveals that in their attempt to raise the minimum amount of money needs to cover the cost of the risk encountered, 266 households in our sample relied on the sale of assets ONLY (D). 13 used a combination of sales The financial resilience adoption matrix provides the outcomes of the adoption process. Two major information can be derived from this matrix. The first being that not every household
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suffering from the illness of a member other than the main income provider relied on a combination of strategies. In fact, households can only choose from a 'basket of strategies at their disposal. It may be the case that for some households no resilience strategy is available at the time they experience the unforeseen event or that none of the strategies available is convenient (Z). The second information is that others do have two or more strategies from which they can draw or even combine to successfully address the problem. The most used multiple strategies involve combinations between financial assistance and savings (EB); between sale of household's assets and savings (DB); between sale of household's assets and financial assistance (DE); Borrowing and savings (CB); as well as combination between sale of household's assets, financial assistance and savings (DEB). Graph 1.3 below presents the general appearance of the financial resilience strategies adoption curve and shows a diminishing trend towards the adoption of combination that includes high-stress/hard to reverse resilience strategies.

Graph 1.3: General trend, households' adoption of multiple financial resilience strategies 

Mobile money and the determinants of households' financial resilience strategies adoption: an extended ordered probit approach

As mentioned earlier, our dependent variable depicts the process of adopting multiple financial resilience strategies. This variable is ordinal because there is an ordering in the steps and the gaps between two consecutive steps are not necessarily the same [START_REF] Cahuzac | Stata par la pratique : statistiques, graphiques et éléments de programmation[END_REF]. Assuming that having an active mobile money account is similar to a nonrandom treatment, we opt for an extended ordered probit model (eoprobit) with endogenous treatment assignment and sample selection. As the name suggests, if "y" is an ordered response, then the values we assign to each outcome are no longer arbitrary.

'Affected households' who relies exclusively on a previously subscribed insurance policy to cover the cost of the risk encountered are given the number 0; those who relied exclusively on their savings or combined savings and insurance in order to come up with the minimum amount needed to cover the cost of the risk encountered are given the number 1; those who relied solely on the financial assistance or any available combination of financial assistance + (savings and/or insurance), 2; those who borrowed money or relied on any available combination of debt + (financial assistance, savings and/or insurance), 3; those who sold household's assets to come up with the minimum amount of money needed or relied on any available combination of sale of assets + (borrowing, financial assistance, savings and/or insurance), 4; and those who did nothing to cover the cost of the risk encountered, 5. We suppose the existence of a latent continuous exact variable 𝑦 𝑖 * which determines the step y in the adoption process. We suppose that the underlying process is characterized by:

𝒚 𝒊 * = 𝜶 + 𝒙 𝒊 ′ 𝜷 + 𝜺 𝒊
Where 𝑥 𝑖 ′ is the vector of independent variables, 𝜀 𝑖 the error term, 𝛽 the vector of coefficients, and 𝑦 𝑖 * , the observed categories of responses corresponding to precise steps in the adoption process. The nonrandom treatment equation and the selection equation are those presented in Annex 2 whereas the variables used and their definitions are those presented in Annex 3. of the correlation between the error from the selection equation and the error from the outcome equation. The estimate is significant, so we reject the hypothesis that there is no endogenous selection. It is positive, so we conclude that unobserved factors that increase the likelihood of suffering from the illness of a member other than the main outcome provider tend to occur with unobserved factors that increase the adoption of multiple financial resilience strategies.

Looking at the other correlations, we find that our suspicions of endogenous treatment choice is likewise confirmed as the estimate of the correlation between the error from the treatment equation and the error from the selection equation is significant and positive, denoting that unobserved factors that increase the likelihood of mobile money adoption and it usage tend to occur with unobserved factors that increase the likelihood of suffering from the illness of a member other than the main outcome provider. Indeed, following [START_REF] Afawubo | Mobile money adoption and households' vulnerability to shocks: Evidence from Togo[END_REF], it is after all very possible that those who know they are more likely to suffer from shocks will be more likely to use mobile money service. Based on the results of the first specification (Table 1.1), the main determinant of the adoption of multiple financial resilience strategies are the age of the household head, his marital status, the household size, the number of income earning members, the rural location of the household and its belonging to an ethnic association.

Households with higher number of members as well as those with higher number of income earning members are more likely to rely on a combination of financial resilience strategies when suffering from the illness of a member other than the main income provider. The positive odds ratios, significant at 1% level denote that these households are more likely to combine resilience strategies at their disposal following the adoption process described earlier. Results also indicate that households located in rural areas as well as those with at least one member belonging to an ethnic association are more likely to combine financial resilience strategies following the adoption process defined in the previous section--that is by moving gradually from low-stress/more convenient strategies to combinations of strategies that includes highstress/less convenient/hard to reverse strategies.

The age of the household head turns out to have a nonlinear effect on the likelihood of combining financial resilience strategies following the adoption process presented earlier (negative odds ratio of variable Age, significant at 5% level and positive odds ratio of variable Age squared, significant at 5% level). When suffering from the illness of a member other than the main income provider, the likelihood of combining financial resilience strategies following our adoption process is positively influenced by the marital status of the household head.

When allowing our treatment indicator to interact with the covariates of the outcome equation, results suggest that the nonlinear effect of the age of the household head is only significant for households with at least one active mobile money user (Table 1.2). Furthermore, the positive effect of the marital status of the household head as well as the effect rural implantation of the household are only true for non-user households. Households with higher number of members as well as those with higher number of income earning members are more likely to rely on a combination of financial resilience strategies when suffering from the illness of a member other than the main income provider.

This result is true for both mobile-money-user households and non-user households. Unlike the results of the previous specification, Table 1.2 suggests that non-user households involve in Savings Groups are more likely to adopt multiple financial resilience strategies when suffering from the illness of a member while belonging to a neighborhood association tend to decrease the likelihood of combining multiple financial resilience strategies following our adoption process. As mobile money account usage was assimilated to a nonrandom binary treatment, it is possible to estimate its average impact on the likelihood of combining multiple resilience strategies following the adoption process described in section 7.1. Table 1.3 presents the average treatment effect of mobile money and reveals that this ATE is only significant (at 1% level) for the likelihood of relying on combination of strategies that involve selling household's assetseither exclusively or via any possible combination with debt, financial assistance, savings and/or health insurance. This average treatment effect is negative (-0.071), denoting the fact that the probability of relying on a combination of strategies which involve some immediate erosion of the household's asset base would decrease by 7 percentage points if each household had at least one active mobile money user instead of if none of them adopted this digital financial inclusion tool.

Table 1.3: Average treatment effect (probability of odopting multiple strategies)

When looking at the average treatment effect on the treated (ATET), Table 1.4 reveals that the average impact of mobile money adoption and it usage is only significant (at 1% level) for the likelihood of relying on a combination of strategies which involve some immediate erosion of the household's asset base would decrease. This average impact (-0.063) is negative, denoting that when suffering from the illness of a member other than the main income provider, the probability of relying on a combination of strategies which involve some immediate erosion of the household's asset base would decrease by 6.3 percentage points if each household of the treated population (MobileMoney=1) had at least one active mobile money user instead of if none of them adopted this digital financial inclusion tool.

Table 1.4: Average treatment effect on the treated (probability of odopting multiple strategies)

Factors driving the transition from one step to another of households' adoption process of financial resilience strategies: a sequential logit approach

Unlike the extended ordered probit regression, the sequential logit model allows us to highlight the factors that determine the transition from one step to another of the process leading to the choice of (a combination of) strategies that will enable the affected household to cover the cost of the risk encountered. Let us consider the hypothetical adoption flowchart consisting of five levels, as represented in Graph 1.1 and Graph 1.3.

We then apply a sequential logit model also known as the sequential response model [START_REF] Buis | Not All Transitions Are Equal: The Relationship Between Effects on Passing Steps in a Sequential Process and Effects on the Final Outcome[END_REF] Where 𝑋 𝑘𝑖 represents the characteristics of household i for step k. From the transition probabilities (𝑃 𝑘𝑖 ) we can derive the probabilities for each outcome. In the case we are studying, the outcomes are the resilience strategies chosen by households. For instance, the probability of relying on insurance ONLY to cover the cost of the risk encountered is 1 -𝑃 𝑘1 , the probability of relying on accumulated savings or any available combination of savings and insurance is 𝑃 𝑘1 × (1 -𝑃 𝑘2 ), that of seeking financial assistance or relying on any available combination of assistance, savings and insurance is 𝑃 𝑘𝑖 × 𝑃 𝑘2 × (1 -𝑃 𝑘3 ) and so on. The probability of taking no action to cover the cost of the risk encountered (𝑃 𝑘5 ) is technically5 equivalent to the probability of taking a set of ineffective actions as they both lead to vulnerability. As [START_REF] Murakami | Household Consumption Risk and Coping Strategies in Tajikistan: Evidence from Household Surveys[END_REF] The sequential logit model models how the transition probabilities differ between households with different values on the explanatory variables presented in Table 4.6 (see chapter 4), so it also models how the expected outcome differs between these households. We can see how much 𝐸(𝑂 𝑇 ) changes when one of the explanatory variables changes by computing the first derivative of equation ( 3) with respect to these explanatory variables. These explanatory variables are present in equation ( 3) in the sense that the 𝑃 𝑘𝑖 in equation ( 3) are thus functions of the explanatory variables. This derivative implies a meaningful relationship between the effects on the different transitions and the effect on the final outcome [START_REF] Buis | Not All Transitions Are Equal: The Relationship Between Effects on Passing Steps in a Sequential Process and Effects on the Final Outcome[END_REF].

𝜕𝐸(𝑂 𝑇 ) 𝜕𝑋 = ∑(𝑎𝑡𝑅𝑖𝑠𝑘 𝑘 × 𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝑘 × 𝐺𝑎𝑖𝑛 𝑘 )𝛽 𝑘
In this equation 𝑋 is the explanatory variable, 𝑎𝑡𝑅𝑖𝑠𝑘 𝑘 the proportion of affected households at risk of passing transition k, 𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝑘 is the variance of the dependent variable for transition k, that is, 𝑃 𝑘 (1 -𝑃 𝑘 ), 𝐺𝑎𝑖𝑛 𝑘 captures how much an affected household can expect to gain from passing transition k (in terms of stress endured), and 𝛽 𝑘 is the effect of variable 𝑋 on the log odds of passing transition k. So the total effect is a weighted sum of the effects on each transition, and a transition receives more weight when more people are at risk [START_REF] Buis | Not All Transitions Are Equal: The Relationship Between Effects on Passing Steps in a Sequential Process and Effects on the Final Outcome[END_REF]. It is not the case that virtually every household passes or fails that transition, and while the finality is to come up with the minimum amount required to cover the cost of the risk encountered, affected households can expect to lose much in terms of 'convenience' from passing that transition 6 . As Buis (2010) put it, it is the use of this relationship between the effect on the transitions and the effect on the final outcome that is the main purpose of the command used to fit the sequential logit model in Stataseqlogit and in particular seqlogitdecomp, the command used to decompose the above described effects. Table 1.5 below present the outcome of the sequential logit model regression specified is this section. 6 For more details on sequential response model, see (Maddala 1983;Tutz 1991).

(4)

𝐸(𝑂 𝑇 ) = (1 -𝑃 𝑘1 )𝑂 𝑘1 + 𝑃 𝑘1 (1 -𝑃 𝑘2 )𝑂 𝑘2 + 𝑃 𝑘1 × 𝑃 𝑘2 (1 -𝑃 𝑘3 )𝑂 𝑘3 + 𝑃 𝑘1 × 𝑃 𝑘2 × 𝑃 𝑘3 × (1 -𝑃 𝑘4 )𝑂 𝑘4 + 𝑃 𝑘1 × 𝑃 𝑘2 × 𝑃 𝑘3 × 𝑃 𝑘4 (1 -𝑃 𝑘5 )𝑂 𝑘5 + 𝑃 𝑘1 × 𝑃 𝑘2 × 𝑃 𝑘3 × 𝑃 𝑘4 × 𝑃 𝑘5 × 𝑂 𝑘6
(3) The sequential response model, unlike the ordered probit model makes it possible to explore the factors that determine each transition (Table 1.5). Results reveal that the first transition is positively influenced by the income status of the household head. Households headed by income earners are more likely to pass the first transition (positive odds ratio, significant at 1% level). Nevertheless, households in which the head earns the highest income are less likely to pass the first transition (negative odds ratio, significant at 1% level) denoting the high cost of health insurance policy subscription that can cover the cost of the risk encountered when suffering from the illness of a household member other than the main income provider. That is, someone different from the household head who in this case, stands to be the main income provider. Other factors that significantly decrease the likelihood of passing the first transition include the household's asset base which is also an indication of well-off households which can afford the cost subscribing to a health insurance policy; and the active participation in an ethnic association where members are more likely to get detailed information on health insurance and its importance.

Once households suffering from the illness of a member different than the main income provider have passed the first transition that is, fail to cover the cost of the risk encountered by claiming on a previously subscribed health insurance policy, a wide range of factors determine the second transition including household head characteristics, household characteristics, financial inclusion indicators and social network proxies. Looking at head of household characteristics, Table 1.5 reveals that affected households headed by women are more likely to pass the second transition that is, are less likely to cover the cost of the risk encountered by relying on household's accumulated savings or a combination of savings and health insurance (odd ratio positive and significant at 1% level).

The age of the household head has a non-linear effect on the likelihood of passing transition 2 (negative odds ratio of variable age, significant at 5% level and positive odds ratio of variable age squared, significant at 1% level). Results also suggest that affected households headed by income earners are less likely to pass the second transition (negative odds ratio, significant at 1% level) indicating that such households are more likely to accumulate savings from which they can draw in time of adversity. They can also afford the cost of a health insurance policy which in return can partially cover the cost of the risk encountered in such a way that, by combining it with accumulated savings, they are more likely to come up with the minimum amount of money required face the adverse shock.

Looking at the household characteristics, results suggest that the house ownership status and the number of income earning members positively influence the probability of passing the second transition while the household assets base as well as the previous experience of at least one of its members in assisting relatives, neighbors and/or friends in financial need negatively influence the likelihood of passing the second transition. Having at least one active microfinance user amongst the member of the affected households also decrease the probability of passing transition 2 (negative odds ratio, significant at 10% level). This result denotes the importance of Microfinance institutions (MFIs) as a secured place to accumulate savings and draw on it whenever needed. These financial institutions are more close to customers and offer a wide range of flexible savings products that are more likely to meet the needs of households in both urban and rural areas.

The likelihood of passing the third transition is positively and significantly influenced by the size of the affected household, its involvement in agriculture and/or livestock, its location in rural areas and the fact that at least one of its member has previously assisted relatives, neighbors and/or friends in financial need. These results suggest affected households which are relatively well equipped to contract a debt to address the problem or combine debt with financial assistance, savings and/or insurance. Women-headed households are less likely to pass transition 3 as well as affected households headed by aged individuals (negative odds ratios, significant at 5% and 1% levels respectively). This result denotes the dependence on financial assistance of aged people when facing an adverse shock. Table 1.5 also reveals that the likelihood of passing the third transition is negatively influenced by the education level of the household head. This suggest that when suffering from the illness of a member other than the main income provider, households headed by someone with a good education level are more likely to cover the cost of the risk encountered by successfully relying on financial assistance or any available combination of financial support, savings and/or health insurance (negative odds ratio, significant at 1% level).

Looking at the fourth transition, results of our sequential logit model reveal the importance of social network proxies and education as they negatively and significantly influence the likelihood of passing transition 4. When suffering from the illness of a member other than the main income provider, households belonging to informal Savings Groups, Ethnic associations and Neighborhood association are less likely to rely on combinations of resilience strategies that include selling something for money. According to the 2017 Finscope survey questionnaire, selling something for money is when the household has to sell property to cope with the problem; it may be an animal, a food stock, a component of the heritage. Savings groups for instance offers many other alternative solutions from which affected households can draw in times of adversity. The likelihood of relying on strategies which involve some immediate erosion of the household's asset decrease with the education level of the household head. Such strategies are hard to reverse and are often used at last resort [START_REF] Sebstad | Consultative Group to Assist the Poorest[END_REF][START_REF] Santos | How Do the Poor Cope with Shocks in Bangladesh? Evidence from Survey Data[END_REF][START_REF] Santos | How Do the Poor Cope with Shocks in Bangladesh? Evidence from Survey Data[END_REF]. The fifth and last transition captures the shift from resilience strategies that involve selling household's assets to a configuration where no action is taken by the affected household to resolve the problem. That is, from a situation where actions taken are more likely to have hard to reverse consequences to a situation where absolutely nothing is done to cope with the adverse event. Table 1.5 reveals that this last transition is negatively and significantly influenced by the number of income earning members of the affected household, its location (rural) as well as the previous experience of at least one of its members in assisting relatives, neighbors and/or friends in financial need.

Despite being negative for transitions 2, 3 and 4, the odds ratios related to mobile money are not significant even at 10% level. This can be explained by the fact that in our model specification, Mobile Money was included as our variable of interest using the "ofinterest" option included in the seqlogit command. The next step of our econometric analysis is to look at the effect of mobile money usage on the final outcome (combination of strategies), and how much each transition contributes to that effect. This can be done with the sequential logit decomposition command (seqlogitdecomp) using the table option. In order to achieve this crucial task, we rely on two groups with the following characteristics (see Table 1.6). That is, we compare the effect of mobile money on households headed by women and households headed by men in both rural and urban areas. In the groups retain for the comparative analysis, the age of the household heads is 58; they are married (whether under monogamy or polygamy regime); they are income earners, they earn the highest income in a household of 7 members with two income earners, they are educated;

their households are involved in agriculture and/or livestock (…).

If we look at the decomposition of the effect of mobile money adoption/usage for female-head households in rural area ( That is, for affected rural households headed by women and presenting the characteristics highlighted in Table 1.6, an increase of 1% in mobile money adoption/usage leads to a decrease of 0.133 in the likelihood of relying on a combination of strategies that includes high-stress/hard to reverse strategies such as selling household's assets or taking no action. When comparing these results with those of affected rural households headed by men, Table 1.8 below reveals that the total effect of mobile money adoption and it usage is more important.

For these households, a 1% increase in mobile money adoption/usage leads to a decrease of 0.143 in the likelihood of relying on a combination of strategies that includes high-stress/hard to reverse strategies such as selling household's assets or taking no action (versus 0.133 for women-headed households). of relying on a combination of strategies that includes high-stress/hard to reverse strategies such as selling household's assets or taking no action for women-headed and men-headed affected households respectively. These results denote that for these groups of households suffering from the illness of a member other than the main income provider, the effect of mobile money usage in decreasing the likelihood of relying on hard to reverse combination of strategies is more important in rural areas than in urban areas and within each area (rural, urban), the effect is more pronounced in male-headed households than women-headed households. household's assets or combining this erosive strategy with borrowing, financial assistance, savings and/or health insurance was negative and significant at 1% level.

Concluding remarks

The goal of this working paper was to conceptualize household's adoption of financial resilience strategies as a multi-step process, then to investigate the key factors that determine this adoption and drive the transition from one step to another as well as the role of mobile money in these transitions. By modeling the choice of financial resilience strategies by households affected by the illness of a member other than the main income provider as a multistep process rather than a one-time phenomenon, this paper demarks from previous empirical studies on the determinant of the choice of coping strategies.

This step towards the analysis of financial resilience strategies as a multi-step process was motivated by the fact that even if they may all lead to covering the cost of the risk encountered, not all (combinations of) financial resilience strategies are equal as some involve an immediate erosion of the household's asset base. Therefore, when experiencing an adverse shock such as the illness of a member other than the main income provider, households' choice of financial resilience strategies is more likely to follow a logic which consists of moving from the lessstressful/more convenient/easy to reverse strategies to the most-stressful/less convenient/hard to reverse strategies at their disposal.

In order to verify the veracity of this argument, we relied on an extended probit model and a sequential logit model using data from the 2017 Cameroon Finscope consumer survey dataset.

Our results validate this argument and highlight the crucial role of mobile money usage in diminishing the likelihood of adopting a combination of strategies which involve selling household's assets as well as the probability of transiting from low-stress/more convenient strategies to high-stress/hard to reverse resilience strategies. This negative effect of mobile money usage on the probability of adopting combinations of strategies which involve some immediate erosion of the household's asset base is more pronounced in rural areas as compared to urban areas. Within each location, the total effect of mobile money usage is more important in men-headed households as compared to women-headed households.

The Cameroon Finscope survey reveals that households were affected by a wide range of adverse shocks other than the illness of a member. Since the type of strategies used also depends on the nature of the adverse event faced by households, it will be thus interesting to validate our central argument regarding the financial resilience strategies adoption process by testing it on different type of adverse shocks. It will also be interesting to see how the role of mobile money in this adoption process evolves with the entry into force of the new regulation on emoney and the advent of more sophisticated mobile money-driven financial services such as digital loans and interest-earning digital savings. Furthermore, the decomposition of the effect of mobile money usage on the likelihood of transiting from 0 (claiming on a previously subscribed health insurance policy) to 5 (Taking no action) was done by comparing a group of households headed by women and households headed by men in both rural and urban areas.

The chosen groups were composed of households having some specific characteristics highlighted in Table 1.6. Thus, it may be of interest to perform a comparative analysis of the effect of mobile money by relying on groups of households with different characteristics.

Annex 2: The need of an extended probit model that accounts for endogenous sample selection and/or nonrandom binary treatment assignment

This analysis of households' financial resilience strategies is performed in the context of a binary model in which a specific part of the sample is observed. This is because we only observe whether household (i) relied on a given resilience strategy (combination of strategies) to cover the cost of the risk encountered or whether the chosen strategy (combination of strategies) was effective if that household was affected by the adverse event of interest. A large strand of the literature dedicated to topics in which sample selection is a concern adopted the analytical framework proposed by Heckman (1979) and refined by Van de Ven and Van Praag (1981). In this framework, the selection and the outcome equations are of binary type.

-

Heckman (1979) sample selection model

Let 𝒀 𝟏 and 𝒀 𝟐 be two binary variables whereas 𝒀 𝟐 is observable only if 𝒀 𝟏 =1. In our case, 𝒀 𝟏 is the indicator of exposition to shocks and 𝒀 𝟐 the indicator of the choice of a given financial resilience strategy. Assuming that 𝒀 𝟏 * = 𝒁 ′ 𝜸 + ղ is an unobservable latent variable of utility relating to a binary choice (have faced at least one negative shock or not), then we accept that 𝑌 1 = 1 only if 𝑌 1 * ˃0, and 𝑌 1 = 0 otherwise. In the case where 𝑌 1 = 1, the household faces a second binary choice 𝒀 𝟐 and 𝒀 𝟐 * = 𝑿 ′ 𝜷 + 𝜺, can be perceived as unobservable latent variable of utility relating to the second binary choice (relying on a given resilience strategy or not). In this case, 𝑌 2 = 1 only if 𝑌 2 * ˃0 and 𝑌 2 = 0 if 𝑌 2 * < 0.

By introducing γ and β to explain the latent propensities of binary choices 1 and 2, we can Assessing the impact of mobile money account usage on the choice and effectiveness of households' financial resilience strategies requires the comparison of the observed outcome of households with at least one active mobile money account holder with the outcome that would have resulted if no one in the household adopted this digital financial inclusion tool. However, only one outcome is observed. This is known in the literature on the impact evaluation as

Graph1. 1 :

 1 The process of adopting financial resilience strategies Source: Author, based on Cameroon Finscope Survey dataset (N = 6,753; Affected households = 1989; Shock: illness of a household member other than the main income provider).

  of household's assets and borrowing (D+C); 60 households combined sale of assets and financial assistance from close family and friends; 105 households opted for a combination of sale of assets and use of savings (D+B); 01 household combined sale of assets and insurance (D+A); 04 households relied on a combination of sale of assets, borrowing and financial assistance (D+C+E); 10 households combined sale of assets, borrowing and use of savings (D+C+B). 23 households opted for a combination of sale of assets, financial assistance and use of savings (D+E+B). 02 households relied on a combination of four strategies: sale of assets, borrowing, financial assistance and use of savings (D+C+E+B).Graph 1.2: Financial resilience strategies adoption matrix The letters denote the different resilience strategies chosen by affected households and they reflect the way they were coded in the 2017 Finscope dataset. The numbers inside parentheses denote the number of affected households that relied on these strategies or combination of strategies. Source: Author, using the Cameroon Finscope Consumer Survey Dataset

  put it eloquently, the exposure to risk alone does not translate into vulnerability (…). Negative shocks combined with inadequate risk management are the main sources of vulnerability. Graph 1.3 below highlight the different transitions and outcomes as well as their corresponding probabilities. together with the values attached to each outcome (𝑂 𝑘𝑖 ) define the expected value of the final outcome 𝐸(𝑂 𝑇 ).

  For a men-headed affected household, which passes the first transition can expect a (1-0.442) = 0.558 chance of relying on its accumulated savings or any available combination of savings and health insurance to cover the cost of the risk encountered; a [0.442×(1-0.689)] = 0.137 chance of relying on financial assistance from connections or any available combination of financial assistance+(savings and/or health insurance); a [0.536×0.571×(1-0.766)] = 0.065 chance of relying on debt or any available combination of borrowing+(financial assistance, savings and/or health insurance); a [0.536×0.571×0.766×(1-0.141)] = 0.194 chance of relying on the sale of household's assets or any available combination of sales of assets+(borrowing, financial assistance, savings and/or health insurance) and finally, a [0.536×0.571×0.766×0.141] = 0.044 chance of taking no action at all.

  define a system of two equations: Selection equation Probit (𝒀 𝟏 = 𝟏 𝜸) = 𝒁′𝜸 𝒀 𝟏 * can be represented by a probit model in which the exposition to the shock of interest is explained by mobile money account usage and a set of household-level control variables 𝒀 𝟏𝒊 * = 𝒎 𝟏𝒊 𝜶 + 𝒛 𝟏𝒊 ′ 𝜸 + ղ 𝟏𝒊 𝑌 1𝑖𝑗 = 1 if 𝑌 1𝑖𝑗 * > 0 𝑌 1𝑖𝑗 = 0 if 𝑌 1𝑖𝑗 * ≤ 0 (1) Where 𝑌 1𝑖 * the dependent variable captures the exposition to the shock of interest, 𝑚 1𝑖 the dummy for mobile money account usage, variable, 𝑍 1𝑖 a vector of Household-level control variables, α and γ, vectors of parameters and ղ 1𝑖 a normally distributed error term with zero mean and variance equal to 1. Outcome equation (defined only if 𝒀 𝟏 = 𝟏) Probit (𝒀 𝟐 = 𝟏 𝜷) = 𝑿′𝜷 𝒀 𝟐 * can be represented by a probit model in which the choice of a financial resilience strategy is explained by mobile money account usage and a set of household-level control variables. The model is specified for each of the k resilience strategies highlighted in the 2017 Cameroon Finscope Consumer dataset (k=1, 2, 3, 4, 5). The dependent variable 𝑌 2𝑘𝑖 * captures financial resilience strategy choice, 𝑚 2𝑖 the mobile money account usage dummy variable, 𝑋 2𝑖 a vector of household-level control variables, 𝛼 𝑘 and 𝛽 𝑘 , vectors of parameters and 𝜀 2𝐾𝑖 a normally distributed error term with zero and variance equal to 1. However, the ordinary Heckman's sample selection model assumes the exogeneity of covariates, which is sometimes appropriate but not for variables like mobile money account usage (𝑚 2𝑖 ) as there might be unobservable factors like personality traits, attitudes and ability which are likely to jointly affect a household's probability of facing a negative shock (selection equation), its likelihood of relying on a given resilience strategy (main equation) and mobile money account adoption/usage. Active mobile money account holders may be people who are more prompt to pledging future labor in return for advance wages or are more kind to maintaining informal social networks from which their household can draw upon during unforeseen events. Therefore, rather than considering 𝑚 2𝑖 as an exogenous covariate among others, we specified and extended probit model (eprobit) which includes sample selection and treats mobile money account usage a nonrandom endogenous treatment. Introduced in Stata 15 in 2017, eprobit fits probit models for cross-sectional data that can account for endogenous covariates (explanatory variables included in the model), nonrandom endogenous treatment, 𝒀 𝟐𝒌𝒊 * = 𝒎 𝟐𝒊 𝜶 𝒌 + 𝑿 𝟐𝒊 ′ 𝜷 𝒌 + 𝜺 𝟐𝒌𝒊 𝑌 2𝑘𝑖 = 1 if 𝑌 2𝑘𝑖 * > 0 𝑌 2𝑘𝑖 = 0 if 𝑌 2𝑘𝑖 * ≤ 0 (2) and endogenous sample selection, whether these complications arise individually or in combination. The syntax of the extended probit regression model command used in Stata 16 for this specification is as follows: eprobit 𝒚 𝟐𝒌𝒊 x1…xk, select( 𝒚 𝟏 = w1…..wk) entreat(𝒎 𝟐𝒊 = 𝑛 1 …. 𝑛 𝑘 ). Where eprobit is the command, 𝑦 2𝑘𝑖 a binary dependent variable for the outcome equation denoting the choice of resilience strategy 8 k by household i, 𝑋 𝑘 a set of explanatory variables 9 , 𝒚 𝟏 the binary dependent variable for the selection equation denoting exposition to the adverse shock of interestillness of a household member other than the main income providerand modeled by a set of covariates 𝑾 𝒌 which does not need to differ from 𝑋 𝑘 ; 𝒎 𝟐𝒊 the endogenous treatment assignment (mobile money account usage status) modeled by a set of regressors 𝑁 𝑘 which does not need to differ from 𝑋 𝑘 . The extended probit model allows errors in the selection equation (that is the unobserved reasons that households were exposed to negative shocks or not) to be correlated with errors in the main outcome equation. It also allows errors in the selection equation to be correlated with errors in the treatment equation. Finally, this specification allows the treatment variable to automatically interact with other covariates of the main outcome equation. By doing so, the model enables an easy and straight forward way to interpret the effect each covariate on the likelihood of relying on a given resilience strategy for each treatment status. As the main purpose of this study is to investigate the role of mobile money account usage, the eprobit model makes it possible to derive the average treatment effect (ATE) as well as the average treatment effect on the treated (ATET).

  

Table 1 .

 1 1 and Table1.2 present the results of the regression based on two specifications of our extended probit model with endogenous treatment and sample selection. Only the outcome equation is presented; the sample selection and the binary treatment equations are presented in ; that is, we allow our treatment indicator to interact with the covariates of the outcome equation.The relevance tests for the various endpoints 𝛼 𝑚 1 ≤ 𝑚 ≥ 5 of the underlying model confirmed that a model in which the modalities were aggregated would be irrelevant. Moreover, the Chi2 test for the two specifications shows that our model is globally significant and validated statistically. The correlation estimates highlighted at the end of Table1.1 and Table 1.2 tell us about the endogeneity in our model. For instance, we speculated that we might have endogenous sample selection. The error correlation corr(e.IllnessMember,e.CombinationRS) is an estimate

Annex 7. In the first specification, we prevent our nonrandom binary treatment indicator to interact with the covariates of the outcome equation. We release this constraint in the second (1) specification

Table 1 . 1 :

 11 Extended ordered probit regression for combination of resilience strategies (no interaction) Illness of a household member other than the main income provider

	Coef.	Std.Err.	Z	P>z	[95%Conf. Interval]

Table 1 . 2 :

 12 Extended ordered probit regression for combination of resilience strategies (with interaction)

	Coef.	Std.Err.	z	P>z	[95%Conf.	Interval]

Shock: Illness of a household member other than the main income provider Wald chi2 =240.89 Prob >chi2=0.0000

Log likelihood = -6124796.9

  Sequential models are used to account for choices made or events taking place in a precise sequence, most often temporal, and whose successive realizations naturally condition all future modalities[START_REF] Hu | A Structural Model of Social Security's Disability Determination Process[END_REF]. The probability of transitioning from one step to another in the process is affected by the characteristics of the affected household and is given

	ATET_Pr3 ATET_Pr2 ATET_Pr1 ATET_Pr0 Predictive margins : Pr(Combination_RS=3) : Pr(Combination_RS=2) : Pr(Combination_RS=1) : Pr(Combination_RS=0) 2015). by:		Subpop. no. obs Number of obs	= =	1,934 6,753
	ATET_Pr4	: Pr(Combination_RS=4)				
	ATET_Pr5	: Pr(Combination_RS=5) 𝐞𝐱𝐩 (𝒂 𝒌 + 𝜷 𝒌 𝑿 𝒌𝒊 ) 𝑷 𝒌𝒊 = 𝟏 + 𝐞𝐱𝐩 (𝒂 𝒌 + 𝜷 𝒌 𝑿 𝒌𝒊 )		
			Unconditional				
		Margin	Std. Err.	z	P>|z|	[95% Conf. Interval]
	ATET_Pr0						
	Mobile_Money						
	(1 vs 0)	-.0309677	.0790622	-0.39	0.695	-.1859267	.1239913
	ATET_Pr1						
	Mobile_Money						
	(1 vs 0)	.0720228	.0495568	1.45	0.146	-.0251068	.1691524
	ATET_Pr2						
	Mobile_Money						
	(1 vs 0)	.0132138	.0154	0.86	0.391	-.0169698	.0433973
	ATET_Pr3						
	Mobile_Money						
	(1 vs 0)	.0073295	.0086021	0.85	0.394	-.0095304	.0241893
	ATET_Pr4						
	Mobile_Money						
	(1 vs 0)	-.0635344	.0146962	-4.32	0.000	-.0923384	-.0347304
	ATET_Pr5						
	Mobile_Money						
	(1 vs 0)	.0019361	.0054562	0.35	0.723	-.0087579	.01263

, the Mare model, or the nested dichotomous model (see,

[START_REF] Afawubo | Mobile money adoption and households' vulnerability to shocks: Evidence from Togo[END_REF][START_REF] Fall | Analyzing the mobile-banking adoption process among low-income populations: A sequential logit model[END_REF] 

Table 1 .5: Estimates of the Sequential Logit Model

 1 

	of the adoption process of multiples financial resilience strategies with explanation variables namely: networks variables
	(Religious group, Neighborhood association, Informal saving group, Tribal/Ethnic Association…); financial institutions
	(Bank, IMF); occupation (Income earning as a result of paid work carried out for third parties), characteristic of the
	household head (education level, age, age squared, sex, marital status); characteristic of the household (size, assets,
	number of income earning members, house ownership, household involvement in farming and/or livestock; number of
	times the unforeseen event has occurred (intensity of the shock); active mobile money account; previous experience in
	providing financial assistance to family members, friends or neighbors in needs; geographical location such as rural vs.

Note: Dependent variables: Adoption process of financial resilience strategies by households in their efforts to bounce back from an adverse event. This process contains 5 steps (6 modalities from 0 to 5): 0: Covering the cost of the risk encountered by claiming on a Health Insurance ONLY. 1: Covering the cost of the risk encountered by using Savings or combining Savings and Insurance. 2: Covering the cost of the risk encountered by seeking Financial Assistance from relatives/friends/acquaintances or any available combination of Financial Assistance+(Savings and/or Insurance). 3:

Covering the cost of the risk encountered by Borrowing money or any available combination of Borrowing+(Savings, Financial Assistance and/or Insurance). 4: Covering the cost of the risk encountered by selling Household's Assets or any available combination of Assets sales+(Borrowing, Financial assistance, Savings and/or Insurance). 5: Taking no action (doing nothing) to cover the cost of the risk encountered. The coefficients reported in the table are the odds ratio urban dummy. z statistics in parentheses. * Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level.

Table 1 . 6 :

 16 Characteristics of groups used for the decomposition of the effect of mobile money Value of explanatory variables used to decompose the effect of mobile money account usage

			Value at:		
	Variables	Rural		Urban	
		Female HH	Male HH	Female HH	Male HH
	Gender (Female)	YES	NO	YES	NO
	Age	58	58	58	58
	Age Squared	3364	3364	3364	3364
	Marital status	Married	Married	Married	Married
	Income earner	YES	YES	YES	YES
	Highest income earner	YES	YES	YES	YES
	Education Level	Secondary or more Secondary or more Secondary or more Secondary or more
	Household Size	7	7	7	7
	Nb. income earning members	2	2	2	2
	House ownership	YES	YES	YES	YES
	Involved in agriculture	YES	YES	YES	YES
	Bank	NO	NO	NO	NO
	Microfinance	NO	NO	NO	NO
	Rural	YES	YES	NO	NO
	Religious Association	YES	YES	YES	YES
	Neighborhood Association	NO	NO	NO	NO
	Saving Group (ROSCA)	NO	NO	NO	NO
	Ethnic/Tribal Association	NO	NO	NO	NO
	Rescued someone	YES	YES	YES	YES
	Intensity of the shock	3	3	3	3
	Household asset index	0,333	0,333	0,333	0,333
	Mobile Money	1	1	1	1
	Note:				

  Table 1.7), we can see that the total effect of our variable of interest

	(Mobile money) on the likelihood of transiting from 0 (claiming on a previously subscribed
	health insurance policy) to 5 (Taking no action) is -0.133 for every 1% increase in mobile
	money usage within the household. This total effect (tot Mobile Money) is a weighted sum of
	the effects on each transition (trans Mobile Money). : (0.584 × 0.00083) + (-0.216 × 0.515) +
	(-0.00288 × 0.246) + (-0.452 × 0.0626) + (0.244 × 0.0285) = -𝟎. 𝟏𝟑𝟑.

Table 1 .7:

 1 Sequential logit decomposition: Female Household Head (Rural) 

	Decomposition:										
		_1_2_3_4_5v0	_2_3_4_5v1	_3_4_5v2		_4_5v3		_5v4	
		b	se	b	se	b	se	b	se	b	se
	trans										
	Mobile Money	.0584	.412	-.216	.136	-.00288	.22	-.452	.31	.244	.436
	weight										
	weight	.00083	.00135	.515	.0419	.246	.032	.0626	.0208	.0285	.015
	at risk	1	.	1	.00064	.536	.0556	.306	.053	.235	.0476
	variance	.00039	.00064	.249	.00406	.245	.0115	.179	.0472	.121	.0607
	gain	2.11	.141	2.07	.163	1.87	.118	1.14	.0847	1	.
	pr(pass)										
	pr	1	.00064	.536	.0557	.571	.0811	.766	.0886	.141	.0847
	tot										
	Mobile Money	-.133	.118								

Table 1 .8:

 1 Sequential logit decomposition: Male Household Head (Rural) Looking at affected households in urban areas, Table1.9 and Table1.10 reveal that a 1% increase in mobile money adoption/usage leads to a 0.109 and 0.125 decrease in the likelihood

	Decomposition:										
		_1_2_3_4_5v0	_2_3_4_5v1	_3_4_5v2		_4_5v3		_5v4	
		b	se	b	se	b	se	b	se	b	se
	trans										
	Mobile Money	.0584	.412	-.216	.136	-.00288	.22	-.452	.31	.244	.436
	weight										
	weight	.00135	.00189	.575	.0378	.183	.0308	.0607	.0176	.0363	.0142
	at risk	1	.	.999	.00093	.441	.0479	.304	.0424	.239	.0407
	variance	.00067	.00093	.247	.0056	.214	.0242	.168	.0416	.152	.0545
	gain	2.03	.127	2.33	.146	1.93	.109	1.19	.0871	1	.
	pr(pass)										
	pr	.999	.00093	.442	.0479	.689	.0639	.786	.0728	.187	.0871
	tot										
	Mobile Money	-.143	.148								

Table 1 . 9 :

 19 Sequential logit decomposition: Female Household Head (Urban)

Table 1 .

 1 

	Decomposition:										
		_1_2_3_4_5v0	_2_3_4_5v1		_3_4_5v2		_4_5v3		_5v4	
		b	se	b	se	b	se	b	se	b	se
	trans										
	Mobile Money	.0584	.412	-.216	.136 -.00288	.22	-.452	.31	.244	.436
	weight										
	weight	.00028 .00053	.422	.0397	.243	.035	.0545	.0187	.0292	.0111
	at risk	1	.	1 .00027	.548	.0543	.203	.0457	.142	.037
	variance	.00015 .00027	.248 .00521	.233	.02	.209	.0442	.205	.0637
	gain	1.93	.119	1.7	.153	1.91	.169	1.29	.15	1	.
	pr(pass)										
	pr	1 .00027	.548	.0543	.37	.077	.703	.109	.288	.15
	tot										
	Mobile Money	-.109	.262								

10: Sequential logit decomposition: Male Household Head (Urban)

These results are in line with those obtained in section 2 regarding the average treatment effect on the treated (ATET). As a remainder, the ATET obtained for the probability of selling off

The concept of resilience takes its roots in the field of ecology and later developed in several disciplines, including: behavioral science, psychology, economics, ecological economics, global environmental change, and disaster risk management.

Taking no action is a strategy that can be interpreted in several ways. One of which consists of arguing that this decision is taken after reflecting on all the other possible options (strategies or combination of strategies) and acknowledging that there are out of reach. The corresponding outcomevulnerabilityis therefore the same as that of a household who went through the different steps of the flowchart presented in Graph 1.1 without being able to raise the minimum amount of money needed to cover the cost of the risk encountered.

When it comes to assessing the effectiveness of a given financial resilience strategy, the extended probit model specified do not includes the sample selection component.

Namely: networks variables (Religious group, Neighborhood association, Informal saving group, Tribal/Ethnic Association); financial institutions (Bank, IMF); occupation (Income earning as a result of paid work carried out for third parties), characteristic of the household head (education level, age, age squared, sex, marital status); characteristic of the household (size, assets, number of income earning members, house ownership, household involvement in farming and/or livestock; number of times the unforeseen event has occurred; active mobile money account; previous experience in providing financial assistance to family members, friends or neighbors in needs; geographical location such as rural vs. urban dummy and regional dummies.

The weight is in turn the product of its three components. Looking at the first transition in Table 1.7, one can easily notice that the corresponding weight is: 1 × 0.00039 × 2.11 = 0.00083.

Every household suffering from the illness of a member other than the main income provider is by definition at risk for the first transition, so the proportion at risk is 1. As highlighted earlier, the first transition (_1_2_3_4_5v0) describes the shift from a configuration where claiming on a previously subscribed health insurance policy (0) is the only available option to solve the problem, to a configuration where the affected household which did not succeed to cover the cost of the risk encountered by claiming on a health insuranceeither because of inappropriate ceiling in terms of coverage or simply because it did not subscribe-can:

-Draw from its accumulated savings, any available combination of savings and health insurance (1); -Seek financial assistance form relatives, friends and acquaintances or rely on any available combination of financial assistance+(savings and/or health insurance) (2); -Borrow money or rely on any available combination of borrowing+(financial assistance, savings and/or health insurance (3); -Sell household's assets or rely on any combination of sale of assets+ (borrowing, financial assistance, savings and/or health insurance) (4); -Take no action (5).

A woman-headed affected household which passes the first transition can expect a (1-0.536) = 0.464 chance of relying on its accumulated savings or any available combination of savings and health insurance to cover the cost of the risk encountered; a [0.536×(1-0.571)] = 0.23 chance of relying on financial assistance from connections or any available combination of financial assistance+(savings and/or health insurance); a [0.536×0.571×(1-0.766)]=0.071 chance of relying on debt or any available combination of borrowing+(financial assistance, savings and/or health insurance); a [0.536×0.571×0.766×(1-0.141)]=0.20 chance of relying on the sale of household's assets or any available combination of sales of assets+(borrowing, financial assistance, savings and/or health insurance) and finally, a [0.536×0.571×0.766×0.141]=0.033 chance of taking no action at all. So, the gain of passing the first transition that is, the expected additional level of stress endured by affected households that pass minus the expected additional level of stress endured those that fail 7 , is: 2.11 " (0.464 × 1) + (0.23 × 2) + (0.071 × 3) + (0.20 × 4) + (0.033 × 5) -0 = 2.11" Following this same logic, the expected additional level of stress of an affected household which passed the third transitionthat is, was not able to cover the cost of the risk encountered by 7 0 is the level of stress endured by affected households which relied on a previously subscribed health insurance policy to cover the cost of the risk encountered following the illness of a member other than the main income provider Did your household used one or many of the following strategies in response to these events?

YES

No action Taken

YES NO

1. Death of the main income provider 2. Illness of the main income provider 3. Loss of revenue of the main income provider 4. Death of a household member other than the main income provider 5. Illness of a household member other than the main income provider 6. Loss of revenue of a household member other than the main income provider 7. Theft of personal property or assets 8. Theft of business property or assets 9. Damage to business property/assets 10. Damage to business property/assets 11. Drought, low rainfall, volatility of product prices, or loss of access to water for agriculture 12. Flood / storm counterfactual problem (Rosenbaum and Rubin, 1983;Becker and Ichino, 2002). If the treatment assignmentmobile money account usagewas random, one could compute its effect by comparing the average outcome of households with at least one active account-holder with that of households with no active account-holders. This is only possible and reliable in natural experimental observations. Furthermore, because individuals' mobile money account usage status is not random, the simple comparison of the average outcome of both groups is not appropriate and could lead to an over estimation of the impact.

-

Endogenous treatment assignment and how it relates to the outcome equation

Given the non-experimental nature of the data set used in this study and the counterfactual problem, Propensity Score Matching (PSM) techniques seems to be the most appropriate approach to estimate the impact of mobile money account usage on the choice and effectiveness of households' financial resilience strategies. By applying PSM, it is assumed that having an active registered mobile money account could be similar to a "treatment". Thus, the Average Treatment Effect on the Treated (ATET) may be estimated as a proxy of the impact of mobile money account usage on households' with at least one active mobile money account holder.

Following Becker and Ichino (2002), the propensity score of using mobile money 𝑃(𝑥) is defined as a conditional probability given a set of observed covariates (x). Furthermore, it is assumed that the probability of adopting and using mobile money ranges between 0 and 1, which means that (0 < 𝑃(𝑥) < 0) and may be obtained by computing 𝑃(𝑥) = 𝑃 𝑟(𝑀 𝑖 = 1|𝑥) = 𝐸(𝑀|𝑥). It is also assumed that if the exposure to mobile money usage is random within cells defined by (𝒙 𝒊 ), it is also random within cells defined by 𝑃(𝑥). After the estimation of propensity score of using mobile money accountsusing either a logit or probit model -, the average impact of mobile money usage on households with at least one active mobile money account holder (ATET) can be computed by calculating the following equation:

Where 𝒀 𝟏𝒊 and 𝒀 𝟎𝒊 are financial resilience indicators (potential outcome) for households with at least one active mobile money account holder (treatment group) and non-holder households (control group), respectively. The treatment variable M defines each households' mobile money account usage status, which is a binary choice taking value 1 if a given household have at least one active mobile money account holder and 0 otherwise. X is a set of conditional variables or observable households' characteristics assumed to be potentially associated with account usage status. While propensity score is defined in terms of the observed covariates, the treatment variable M may be endogenous and as such, violating the conditional independence assumption.

We therefore employed a treatment-effects model that controls for the endogeneity of the mobile money account usage assignment using a control-function approach (Wooldridge, 2010). This method controls for endogeneity by including the residuals from the treatmentassignment model as a regressor in the models for the potential outcomes.

The treatment-effects model considered in this section is given by:

Where the subscript i denotes the individual level observations, 𝑦 𝑖1 is the potential outcome of receiving the treatment, 𝑦 𝑖0 is the potential outcome when the treatment is not received, 𝑡 𝑖 is the observed binary treatment, and 𝑦 𝑖 is the observed outcome. Each one of the potential outcomes is determined by its expected value conditional on a set of regressors 𝑋 𝑖 and an unobserved random component 𝜀 𝑖𝑗 , for 𝑗 ∈ {0,1}. Similarly, the treatment is given by its expectation conditional on a set of regressors 𝑍 𝑖 , which does not need to differ from 𝑋 𝑖 , and an unobserved component 𝑣 𝑖 .

While equations ( 1)-( 5) describe the parametric treatment-effects model, equation ( 6) adds endogeneity to the framework. It states that the unobservables in the potential-outcome equations are correlated to treatment status. Equations (3), ( 5), and ( 6) are the basis of the control-function estimator implemented by eteffects. Equation ( 5) states that the unobserved components in the potential outcome are independent of 𝑧 𝑖 . Therefore, the correlation between 𝑡 𝑖 and the unobserved components must be equivalent to the correlation between 𝜀 𝑖𝑗 and 𝑣 𝑖 . Equation ( 3) is fitted using a probit estimator and 𝑣 𝑖 ̂ is obtained as the difference between the treatment and our estimate of 𝐸(𝑡 𝑖 |𝑍 𝑖 ) and use the statistic to compute an estimate of 𝐸(𝑦 𝑖𝑗 |𝑥 𝑖 , 𝑣 𝑖 , 𝑡 𝑖 ) 𝑓𝑜𝑟 𝑗 ∈ {0,1}. 

Drawing down Savings

Used savings kept in a bank, microfinance institution, djangui, at home, with a third party or anywhere.

Borrowing money

Took a loan from a bank/Microfinance institution/cooperative, friend, family member, patron, or informal savings group.

Selling household's assets

Sold something (household's productive and/or non-productive assets) to get money. It may be an animal, a food stock, a component of the heritage…

Donations (aid) from friends, relatives and acquaintances

Relied on friends and relatives or drawing upon reciprocal support systems within the community

Claiming Insurance

Claimed on an insurance policy it had previously subscribed to, in order to deal with the situation.

Effective Resilience

Dummy variable = 1 if the resilience strategy or combination of resilience strategies used by the household covered the cost of the risk encountered or was up to the problem.

Exposition to shocks

Dummy variable = 1 if the household faced at least one negative shock during the 12 months preceding the survey.

Active Mobile Money

Dummy variable =1 if at least one person in the household owns a mobile money account and used it to perform at least one transaction during the 12 months preceding the survey.

Head of Household-level Explanatory Variables

Femaleheaded

Dummy equal to 1 if the head of household is female and there is no male head of household. Households in which the male head lives elsewhere but contributes income and helps make household decisions are not counted as female-headed.

Educational level of household head

The educational level of the head of the household: Primary school or less; Secondary school or more Income status of household head Dummy equal to 1 if the head of the household earn an income and 0 otherwise Age of household head Age (in years) of the household head Age of household head squared Age squared of the household head

Marital status of household head

The marital status of the head of household at the time of the survey: Single; In free union; Married-monogamist; Married-polygamist; Divorced/Separated; Widower/Widow Household size Number of household members regardless of whether they are in working age or not

Household asset index

Weighted average of 30 binary asset indicators that take the value 1 if the household owns a given asset and 0 otherwise. Assets include the following: Television; Radio; Generator/Solar panel; Refrigerator/Freezer; Fan; Bicycle; Sewing machine; Motorcycle/Moped/Motorbike; Private car; Truck / Van or Pickup; Desktop or Laptop; Music equipment; Washing machine; Wardrobes/Closet; Air conditioner; VCR / CD / DVD player; Parabolic antenna/decoder; Camera/Camcorder; Fix telephone (landline); Mobile phone; Wheelbarrow/Rickshaw; Tractor/power tiller; Plow for animal traction; Electrical appliances (mixer, water heater, iron, coffee maker, etc.); Canoe/Boat (with or without board engine); Gas cooker; Gas plate; Bed/Mattress; Jewellery (in gold, silver, ivory, diamond, copper); Motor pump House ownership status Dummy equal to 1 if the head of household or any other member owns the house in which they are living.

Household social network index

Average of these binary social network factors that take the value 1 if the household belongs to group k and 0 otherwise. Groups include the following: Tribal/ethnic regional and village associations; Church or other religious group; Neighborhood associations; Informal savings group; Funeral associations; Associations of professional corps; Cooperatives/Farmer organizations; Association of colleagues.

Banked

Dummy equal to 1 if at least one person in the household owns one or more accounts in financial institutions (banks, microfinance institutions, credit establishments).

One shock

Dummy equal to 1 if the household faced only one shock during the 12 months preceding the survey Two shocks or more Dummy equal to 1 if the household faced two or more shocks during the 12 months preceding the survey

Emergency remittance

Dummy equal 1 if over the last 12 months preceding the survey, at least one member of the household has given money to family members, friends or neighbors in need of financial assistance.

Individual-level Explanatory Variables

Mobile phone Dummy equal to 1 if respondent owns a cellphone (be it a phone with basic functions or a smartphone) and 0 otherwise Age of respondent Age of the respondent (in years)

Age of respondent squared

Age squared of the respondent Female respondent Dummy equal to 1 if the respondent is a female and 0 otherwise.

Education level of respondent

The educational level of the respondent at the time of the survey: Primary school or less; Secondary school or more

Marital status of respondent

The marital status of the respondent at the time of the survey: Single; In free union; Married-monogamist; Married-polygamist; Divorced/Separated; Widower/Widow Employment status of the respondent Dummy equal to 1 if the respondent has a Job (a work carried out for third parties in exchange for a pay or profit).

Respondent's monthly income

The total monthly income of the respondent includes all sources of income such as salary, grants, and wages from temporary job as well as pension and revenue from investment.