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Abstrac t 

This paper contributes to the literature on insurance in developing countries by investigating whether there is a case for 
government intervention through the introduction of index-based rainfall insurance. To do so, it looks at the case of 
Uganda, using new data from the Uganda National Panel Survey (UNPS) to analyse the mechanisms employed by rural 
dwellers to insure themselves against risks, and to evaluate to what extent these methods are effective. 

The seasonality and risk associated with agriculture leaves Uganda’s rural population vulnerable to uncertain income 
streams and negative shocks from extreme weather, which can result in considerable consumption drops and food 
insecurity. Findings suggest that although households in rural Uganda use an array of tools in efforts to insure themselves 
against negative income shocks, existing insurance mechanisms are insufficient to fully protect them from these risks. 
Testing Deaton’s (1990) theory of full insurance also suggests that the degree of village-level mutual insurance is far from 
perfect. Due to the shortcomings of these existing insurance mechanisms, index-based rainfall insurance has the potential 
to considerably improve the welfare of rural dwellers in Uganda. 
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INTRODUCT ION 
As in other developing countries highly dependent on rain-fed agriculture, exposure to risk is a major issue for 
the rural poor in Uganda. The seasonality and risk associated with agriculture leave this population vulnerable to 
negative shocks from extreme weather, in addition to household-specific shocks such as death or illness. Such 
shocks can lead to uncertain income streams and considerable drops in consumption and, ultimately, to food 
insecurity. Weather risk, specifically, affects the welfare of rural dwellers by intensifying poverty and malnutrition, 
reducing long-term household income by discouraging risk-taking and productive investments, and causing 
negative spill-over effects in the rural economy (Hazell et al., 1986). Furthermore, growing evidence suggests 
that negative rainfall shocks increase the likelihood of internal conflict in low-income countries by depressing 
economic growth and opportunity (Miguel et al., 2004) — an issue certainly relevant in Uganda, due to the 
pervasive violence that affected the country’s recent past. All these factors render the reduction of this type of 
risk an important policy consideration in the fight against rural poverty in Uganda and other developing 
countries.  

Households in rural Uganda use an array of tools to insure themselves against damaging falls in consumption of 
food and non-durable goods that result from negative income shocks. Evidence suggests, however, that existing 
insurance mechanisms are insufficient: approximately 25 per cent of distress shocks result in a decline in 
household assets, while approximately 35 per cent force households to involuntarily change their diet. Testing 
the theory of full insurance also suggests that the degree of village-level mutual insurance is far from perfect. 
Furthermore, the proportion of households experiencing food insecurity in a given year ranges from 22 per cent 
to 47 per cent, with drought cited most commonly as the main cause of distress. This seems to suggest that 
numerous households are unable to fully indemnify risk, particularly in the face of severe weather shocks. By 
reducing exposure to risk, index-based rainfall insurance can considerably improve the welfare of rural Ugandan 
families. However, in the presence of imperfect markets, government intervention may be necessary to exploit 
its prospective benefits. 

This paper contributes to the literature on insurance in developing countries by investigating whether there is a 
case for government intervention, namely though the introduction of index-based rainfall insurance. To do so, it 
looks at the case of rural Uganda, using recent data from the Uganda National Panel Survey (UNPS) to analyse 
and evaluate the effectiveness of various mechanisms that rural dwellers employ to insure themselves against 
risks. The first section of this paper will outline some of the current literature on household risk-mitigation 
strategies. Section 2 will describe the data and methodology used, and Section 3 will present the main findings. 
Section 4 will discuss government intervention in rainfall insurance markets as a potential policy solution to 
address uninsured risk, and Section 5 will conclude.  

 

MOT IVATION:  HOUSEHOLD RISK-M IT IGATION STRATEG IES 
Formal insurance markets in developing rural economies are often incomplete or missing, necessitating 
households to use other means to smooth consumption in the face of negative shocks. In the absence of formal 
insurance, households may resort to self-insurance, while those living within a particular area may mutually 
insure one another informally, as long as their income shocks are idiosyncratic and informational constraints are 
limited (Ray, 1998). Formal insurance, let alone public intervention in insurance markets, would be unnecessary 
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if current mechanisms allowed households to perfectly smooth their consumption over periods of varying levels 
of income or to diversify risk. However, empirical research (Townsend, 1994; Deaton, 1990) suggests that 
although most households in Uganda are able to partially protect themselves from the full effects of income 
shocks, they are not able to perfectly smooth consumption within their communities or over time, particularly in 
the face of aggregate shocks (Kazianga and Udry, 2006). Growing literature suggests that this inherent 
uncertainty constrains investment and growth, as household risk mitigation strategies can impose negative 
externalities on the wider economy (Greenwood and Jovanovic, 1990; Acemoglu and Zilibotti, 1997).  

Se l f - insurance 

In theory, households may self-insure by saving cash or storing crops, taking out credit, maintaining assets as 
“buffer stocks”, or diversifying their income streams (Ray, 1998). In practice, savings and crop inventory play a 
large role in smoothing transitory income (Townsend, 1995). However, consumption-smoothing efforts from 
savings are often only partially effective (Rose, 1999). When savings are insufficient to protect households 
against income shocks, credit markets may provide a means for smoothing consumption (Eswaran and Kotwal, 
1989; Townsend, 1994), but not when these markets are also incomplete. On the other hand, evidence on the 
use of livestock as “buffer stocks” is mixed. Rosenzweig and Wolpin (1993) find that farmers in India use the 
purchase and sale of bullocks as an income-smoothing mechanism, while other empirical studies find limited 
evidence that livestock holdings serve as a buffer stock during aggregate shocks, perhaps due to increasing 
returns to livestock sales following the end of a drought (Fafchamps et al, 1998; Kazianga and Udry, 2006).  

Households may also operate non-farm enterprises as a means of income diversification to self-insure against 
agricultural variability (Davis et al, 2010; Barrett et al, 2001). However, where there are strong dependency 
links between the farm and non-farm sectors, the consumption smoothing potential of non-farm activities may 
be limited (Haggblade et al, 1989; Reardon et al, 1994). Rural-urban migration and remittances can also 
provide households with extra income when that obtained from agriculture is insufficient (Yang and Choi, 2007). 
However, research on seasonal rural out-migration in Bangladesh shows that this strategy is too risky for 
households adversely close to subsistence level, thus limiting its self-insurance potential (Bryan et al., 2013).  

Mutua l insu rance 

Households within a community may also provide informal mutual insurance to one another in the presence of 
negative shocks. However, the effectiveness of mutual insurance depends on the degree to which shocks are 
uncorrelated with each other (Ray, 1998). Therefore, aggregate risk weather shocks theoretically cannot be 
effectively insured in this way. According to the theory of full insurance, if mutual insurance is perfectly 
idiosyncratic, shocks and changes in individual income should not have any effect on the consumption of a 
household, which should reflect the average consumption in a community (Townsend, 1995). However, the 
presence of imperfect information, adverse selection, and moral hazard may lead to limitations in the informal 
insurance market, providing households with only partial protection against idiosyncratic risks (Ray, 1998) and 
causing individual consumption to move more closely with individual income. Empirical tests of perfect insurance 
have yielded mixed results: while Townsend (1994) observes a considerable amount of risk pooling in three 
ICRISAT villages in India, Deaton (1990) presents strong evidence of limited insurance in Côte d’Ivoire.  
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Insurance  mechanisms in the Ugandan  Context  

Rural Uganda represents an opportune environment for analysing the efficacy of existing consumption insurance 
services. Although Uganda has experienced substantial economic growth in the past two decades, with annual 
GDP growth rate averaging 7.1 per cent between 1992 and 2011 (African Economic Outlook, 2013), this has 
not been accompanied by an observable maturation of formal insurance markets. The country’s poverty 
headcount ratio at the national poverty line has fallen from 44.4 per cent in 1996 to 24.5 per cent in 2009 
(World Bank, 2014) and the proportion of the population classified as “non-poor but insecure” has increased 
from 33.4 per cent in 1992i to 42.9 per cent in 2009 (Uganda Poverty Status Report, 2012). Though not 
considered absolutely poor, this part of the population faces highly volatile and uncertain incomes and risks 
falling below the poverty line during periods of economic difficulty or as a result of negative household shocks 
(African Economic Outlook, 2013). As such, the ability to smooth consumption in the face of negative shocks is 
a salient issue for Ugandans, particularly those dependent on rain-fed agriculture. Considering that rural 
dwellers constitute 85 per cent of the country’s population and include a disproportionate share of the 
“absolute poor” and the “insecure non-poor” (Uganda Poverty Status Report, 2012), rural Uganda constitutes 
an appropriate setting for our analysis.  

Da ta and methodo logy 

The analysis uses data from the UNPS, a multi-topic panel household survey conducted in collaboration with the 
Government of Netherlands and the World Bank Living Standards Measurement Study – Integrated Surveys on 
Agriculture (LSMS-ISA) project. The first round of the survey was performed in 2009ii, followed by additional 
rounds in 2010 and 2011. The survey contains detailed information on income generation, household 
consumption, shocks, and food security. From 2009, the UNPS was carried out on a nationally representative 
sample, tracking and interviewing 3,123 households in 322 enumeration areas (EAs) over three years. Analysis 
within this paper is restricted to those households falling within the 58 rural EAs surveyed in the Central 
(excluding Kampala District), Eastern, Western and Northern Regions. Implicit stratification of the sample is done 
by rural/urban division and district, yielding six strata of representativeness: Kampala City, Other Urban Areas, 
Central Rural, Eastern Rural, Western Rural, and Northern Rural, yielding four rural strata by region once urban 
households were excluded. To maintain representativeness over multiple rounds of data collection and to 
minimize the effects of attrition, two UNPS households in each EA (or approximately 20 per cent of the sample) 
are randomly selected for the purpose of tracking baseline individuals who had moved away from original 
locations, otherwise known as split-offs tracking. The findings, unless otherwise indicated, are weighted to 
represent rural population statistics for the 2009 population, and are corrected for clustering and stratification. 
Weights are adjusted for sub-sampling, tracking, attrition, trimming, and post-stratification for the following 
survey years (Himelein, 2013)iii. 

 

MAIN  FINDINGS AND ANALYS IS 
This section reports main findings on insurance mechanisms in rural Uganda. The analysis is focused on the 
shocks experienced by households, as well as various coping strategies and their effectiveness in preventing 
losses to consumption that result in food insecurity. Additionally, the data is used to test the previously outlined 
theory of full insurance. 
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The survey data confirms there is very little market penetration of formal insurance in rural Uganda. The 
proportion of households with any formal insurance, including health, life, vehicle, property and crop insurance 
was 2.32 per cent in 2009 and 2.69 per cent11 in 2010iv. When considering only crop or other forms of 
agricultural insurance, only 0.14 per cent of households in 2009 and 0.40 per centv in 2010 reported having 
any formal coverage. These figures confirm that the formal insurance market in rural Uganda is essentially 
missing.  

Tab le 1.  Shocks  and food secur ity  by year12 

 

Shocks 

Table 1 displays descriptive statistics on household-reported shocks and food insecurity for each survey year, 
together with a three-year average. The proportion of households that reported experiencing any distress shock 
was 60 per cent, 42 per cent, and 34 per cent in 2009, 2010, and 2011, respectively. The variation between 
years appears to be largely attributed to varying rainfall and experience of drought. In 2009, 50 per cent of 
households experienced drought or irregular rains. This number fell to 27 per cent in 2010 and to 18 per cent 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
11 Standard errors are 0.0062 and 0.0057, respectively. 
12 Figures represent statistics from the annual reporting period of 1992/93 and 2009/10; ii For simplicity, 2009 is used 
to refer to the 2009/10 survey, 2010 to the 2010/11 survey, and 2011 to the 2011/12 survey; iii For more information 
on the weight calculations refer to Himelein (2013).; iv Standard errors are 0.0062 and 0.0057, respectively; v There is 
no data for 2011; vi Standard errors are 0.00088 and 0.0018, respectively; vii See Appendix 1 for the categorisation of 
shocks; viii Data not available for 2011/12; ix Reported standard errors are clustered to correct for autocorrelation. 
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in 2011. The frequency of shocks experienced by households also decreased from 2009 to 2011, though when 
the sample is restricted to only those households that experienced at least one shock, this trend is weaker. 
When the sample is restricted to households that experienced at least one shock, households experienced an 
average of 1.5 shocks in 2009, 1.3 shocks in 2010 and 1.3 shocks in 2011.  

While these results should be interpreted with caution, as they represent a measure of subjective household-
perceived shocks, the observed patterns indicate changing environmental circumstances, given that the same 
households were tracked over three years. To analyse whether experienced shocks have the potential to be 
informally insured (Townsend, 1994), they were categorised into aggregate and idiosyncraticvi. The data 
suggests that aggregate shocks are more prevalent than idiosyncratic ones and they potentially deserve more 
attention, particularly if they are uninsurable. In 2009, 2010, and 2011, aggregate shocks were experienced by 
53 per cent, 31 per cent, and 24 per cent of households respectively, whereas idiosyncratic shocks were 
experienced by 24 per cent, 17 per cent, and 12 per cent, respectively. Additionally, there appears to be a 
correlation between the prevalence of the two types of shocks, suggesting that aggregate shocks may have 
spill-over effects that increase the probability of idiosyncratic ones. It is also plausible that one aggregate shock, 
such as a drought, might cause or exacerbate the effect of others, such as price fluctuations. Although only an 
observed pattern, this points to the importance of aggregate shocks and the negative welfare effects they may 
have beyond reducing consumption, such as ill health.  

Households were also asked whether a specific shock resulted in a decline of household income, assets, food 
production, and food purchases, and what coping mechanisms were mainly employed. Table 2 displays average 
responses over the three years of the survey. The table segments responses into shocks of aggregate and 
idiosyncratic nature to demonstrate the effects of demand or supply shifts on household responses. Coping 
mechanisms include types of self-insurance, mutual insurance, or the inability to fully insure, such as relying on 
savings, receiving help from family or friends, or changing diet involuntarily, respectively.  

As one might expect, 77 per cent of shocks, both aggregate and idiosyncratic, were associated with a decline in 
household income. Interestingly, households are 18 percentage points more likely to experience a decline in 
assets in the face of an idiosyncratic shock than an aggregate one. This finding is further supported by the 
statistically significant evidence that households are more likely to report coping with idiosyncratic shocks by 
selling durable assets or land. There is plausibly a greater tendency to sell assets in the face of idiosyncratic 
shocks than aggregate shocks, as, while aggregate shocks should theoretically affect local market prices, 
idiosyncratic ones should not. As might be predicted, aggregate shocks, mostly weather shocks, are more likely 
to reduce household food production than idiosyncratic ones, with a significant difference of 33 percentage 
points. Aggregate shocks are also significantly more likely to result in a reduction of food purchases, although 
the difference is only seven percentage points. In line with the findings on declining food production and 
purchase, aggregate shocks are 25 percentage points more likely to force households to involuntarily change 
their diet. This indicates an inability to rely on other self- and mutual insurance mechanisms to cope with 
aggregate shocks, a finding consistent with the literature.  

For approximately 44 per cent of households experiencing both aggregate and idiosyncratic shocks, reliance on 
savings was a key coping mechanism, indicating a high usage rate of this form of self-insurance. As expected, 
households are significantly more likely to rely on help from family and friends in the face of idiosyncratic than 
aggregate shocks, with a difference of 24 percentage points. This finding supports the idea that mutual informal 
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insurance amongst households is less effective in the face of aggregate shocks, when risk is undiversified. It is 
almost surprising that this type of support was given for 20 per cent of aggregate shocks, suggesting that the 
local economy benefits from some diversification. In an undiversified economy, aggregate shocks should 
negatively affect all households in the same way, and therefore limit the giving and receipt of informal transfers. 
Though a considerable 44 per cent of idiosyncratic shocks are insured, at least partially by help from family and 
friends, this number modestly suggests that something close to full insurance does not exist in rural Uganda. 
Interestingly, households were more likely to take on more farm and non-farm work in the face of aggregate 
than idiosyncratic shocks. One might expect the opposite would occur, given that labour markets tighten in the 
face of aggregate shocks, lessening the ability of households to work more. However, even if household 
members are able to find work, the effectiveness of this coping mechanism will then likely be limited by low 
wages (Jayachandran, 2006). Furthermore, given that idiosyncratic shocks often involve the illness, injury, or 
death of a household member, they would constrain the ability of affected household members to work more.  

Credit is surprisingly seldom used as a coping mechanism against shocks, though it is six percentage points 
more likely to be used in the face of an idiosyncratic shock than an aggregate one. Given the survey indicates 
approximately 42 per cent of households borrowed credit from some source in both 2009 and 2010vii, the low 
use of credit for the purpose of consumption smoothing is somewhat curious. The finding is less surprising when 
one considers credit is most commonly obtained from friends and relatives, rendering its supply vulnerable to 
aggregate shocks, and indicating its informal nature. Additionally, consistent with much of the literature 
(Fafchamps et al, 1998; Fafchamps and Lund, 2003; Kazianga and Udry, 2006), the distress sale of livestock is 
an uncommon coping mechanism in the face of both aggregate and idiosyncratic shocks. Finally, there is 
suggestive evidence that households change their agricultural investment decisions in the face of the former 
type, with 12 per cent of aggregate shocks — 10 percentage points more than idiosyncratic shocks — 
influencing households to change their cropping patterns, presumably in favour of low-return, low-risk options. 
This finding is consistent with the literature (Hazell et al, 1986) and is indicative of the hindering effect of 
aggregate risk on productive investments and economic growth.  
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Tab le 2.  Responses  to shocks 
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Tab le 3.  Model  o f  fu l l  i nsurance 

 

Another reason why this coefficient could be low despite imperfect insurance is that households, as shown in 
Table 2, use various self-insurance mechanisms, such as saving, to smooth their income in the face of shocks.   

One interesting finding is that the degree of co-movement between household consumption and average village 
consumption, as well as that between household consumption and household income, appear to vary by year. 
All interaction terms in specification (2) are statistically significant, as are two of four in specification (4). 
According to specification (2), a 1 per cent increase in average village consumption is associated with a 0.19 
per cent increase in household consumption in 2009, but only a 0.12 per cent increase in 2010, and as low as 
a 0.08 per cent increase in 2011. While a 1 per cent increase in household income is associated with a 0.057 
per cent increase in household consumption in 2009, this grew to 0.087 per cent in 2010 and 0.091 per cent 
in 2011. Overall, these results suggest that either varying environmental circumstances by year are affecting the 
degree to which households are able to insure one another against idiosyncratic risks, or that village-level 
informal insurance is becoming less perfect over time, though it seems doubtful that this would happen so 
quickly. One might think households would be better able to insure one another against idiosyncratic risks 
during periods of greater average wellbeing; however, the data interpreted within the framework of the full 
insurance model suggests otherwise. In 2009, the year in which rates of reported shocks, more specifically 
drought, were highest, household consumption moved most strongly with average village consumption, 
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suggesting greater levels of informal insurance. Another way to interpret this relationship may be that the 
severe drought in 2009 affected all households to a certain degree, causing their consumption levels to move 
more strongly together. This interpretation of the findings casts a slight uncertainty onto the traditional 
interpretation of the full insurance model.  

These findings should be nuanced with a few notes of caution. Firstly, the dataset is unbalanced, and this may 
bias results if attrition or non-response is correlated with consumption. However, the magnitude and direction of 
this bias is not obvious. Secondly, the results of this regression should not be interpreted as nationally 
representative. Due to missing observations and to the presence of villages with insufficient household samples 
to calculate meaningful average village consumption variables, some observations were dropped. For this 
reason, regressions were not run using population weights. Thirdly, annual consumption measures for food and 
non-durables were estimated from household consumption levels reported in the week and month prior to the 
survey, respectively. This means they do not fully account for the within-year variation in household 
consumption, which could be substantial due to agricultural seasonality and the presence of shocks. 
Consequently, the results may not fully capture the true relationship between household consumption and 
average village consumption, as well as that between household consumption and household income. In light of 
the limitations of the data, these results strongly suggest that within-village insurance of idiosyncratic risks is far 
from perfect, yet the strength of this insurance may vary by year and according to environmental circumstances. 

Food insecur i ty  

In addition to shocks, Table 1 also reports the results of a binary food insecurity variable based on the question: 
“Have you been faced with a situation when you did not have enough food to feed the household in the last 12 
months?”. This question follows the definition contained in the Rome Declaration on World Food Security (1996) 
and the World Food Summit Plan of Action, which conceptualises food insecurity as a situation in which one does 
not have adequate physical, social or economic access to sufficient, safe and nutritious food to meet the dietary 
needs and preferences for a healthy lifestyle. The ability to access and consume adequate amounts of food, a 
basic necessity of life and health under Tobin’s (1970) concept of specific egalitarianism, is directly indicative of 
whether the consumption of a household has fallen below a specified minimum level deemed acceptable by 
society (Atkinson, 1987). Given the well-known effects of hunger and malnutrition on health and human 
development, food insecurity bears relevance not only in the short-term, but also for long-term household 
welfare and development. Although the measure of food insecurity in the survey represents a subjective 
measure of household well-being, unable to capture its full complexity, it is indicative of the respondent’s sense 
of relative deprivation measured against personal and social norms (Webb et al., 2006), which can be 
considered an important reflection of background uninsured risk (Cavatorta and Pieroni, 2013). 

This subjective measure of food insecurity was highest in 2009, when household experience of shocks — 
namely drought — was also at its highest level. In 2009, 47 per cent of households experienced this type of 
food insecurity, a ratio that dropped to 24 per cent in 2010 and to 22 per cent in 2011. When considering a 
rough measure of the intensity of food insecurity based on the number of months experienced, there does not 
appear to be a significant difference between 2009 and 2011xi when the sample is restricted to those who 
reported being food insecure. However, the accuracy of this measure of intensity is fairly limited, as no 
indication is given as to how many days within each month, or meals within each day, sufficient food was 
unavailable.  
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Figure 1.  Sel f -reported reasons  for  exper iencing  food insecur i ty  in  2010 & 2011  

!

Figure 1 displays the main responses households reported when asked why they experienced food insecurity, 
averaged across the years 2010 and 2011xii, illustrating the connection between perceived household shocks 
and food insecurity. Even in years where drought and food insecurity were less widespread, households 
reported drought and poor rains as the main causes of food insecurity. Other key reasons, including lack of 
money, high food prices, and inadequate crops planted, could also theoretically be linked to the problem of 
inadequate rainfall. Though relatively unsurprising, this result again confirms the importance of aggregate 
rainfall risk on household welfare and food securityxiii.  

Table 4 displays the incidence and months of food insecurity reported by adult equivalent consumption 
quintilesxiv for 2009, a year in which particularly high levels of drought and food insecurity were experienced. As 
expected, the incidence of food insecurity falls as per adult equivalent consumption increases, beginning at 72 
per cent in the poorest quintile, and falling to 32 per cent in the richest quintile. The average months of food 
insecurity for those who reported being food insecure also fall by consumption quintile, from 4.2 in the lowest to 
3.0 in the highest, with the exception of it remaining somewhat constant at 3.4 months in the third and fourth 
quintiles. Given the clear endogeneity of the relationship between consumption and food insecurity, this pattern 
is mainly indicative of the variability of consumption at different average levels of consumption. It is interesting 
that in 2009, a particularly drought-prone year, considerable proportions of even the most well off households 
perceived experiencing some measure of food insecurity. These findings confirm the importance of uncertainty 
and risk for not only the poor, but for all rural Ugandans. This suggests that even relatively well-off households 
are unable to effectively self-insure or mutually insure during difficult times.  
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Tab le 4.  Food insecur ity  by adult  equivalent consumpt ion quint i l e in  2009/10 

 

Similar patterns of food insecurity are found when households are divided into wealth quintiles by total assets, 
excluding livestock, as displayed in Table 5xv, although the inter-quintile differences are less stark than those for 
adult equivalent consumption. As expected, reported food insecurity falls significantly by asset quintile, from 59 
per cent in the lowest quintile to 37 per cent in the highest. 

Despite this drop of 22 percentage points, it is clear that asset wealth is insufficient in protecting many 
households against food insecurity. Though the number of months of food insecurity experienced appears to 
drop slightly by wealth class, we cannot reject the null hypothesis that it is equivalent across quintiles.   

Tab le 5.  Food insecur ity  by to tal  assets  (exc lud ing  l i vestock)  in  2009/10 

 

Table 6 displays findings on experience of food insecurity across four main occupational categories: farming 
(subsistence and commercial), wage employment, non-farm enterprises, and otherxvi. As one might expect, the 
incidence of food insecurity was highest, at 51 per cent, among those households deriving their main income 
from farming, and thus directly impacted by shocks affecting agricultural production. Those primarily engaged in 
non-farm enterprises were the least likely to experience food insecurity, at 38 per cent. It is clear, however, that 
food insecurity is experienced across occupations, reflecting the spillover effects of agricultural shocks on other 
sectors of the rural economy (Hazell et al, 1986). Whichever way the population is segmented, it is clear that 
food insecurity is a problem faced by considerable proportions of Ugandans, particularly during periods of 
drought. Policies to reduce the level of weather risk could therefore have substantial positive effects on welfare.  

 

 



 
The Public Sphere 2015 

!

83 
!

Tab le 6.  Food insecur ity  by ma in income source  2009/10 

 

D ISCUSS ION:  RA INFALL INSURANCE AND GOVERNMENT INTERVENTION  
In spite of the tools available for them to self- and mutually insure against risk, it is clear that households in 
rural Uganda remain unable to perfectly smooth consumption in the face of income shocks. This leads to 
negative welfare consequences, too often resulting in households’ inability to provide adequate food for their 
families. Even if the theory of full insurance were to hold, which appears not to be the case in this context, it 
would only apply to idiosyncratic risks, leaving households vulnerable to aggregate risks associated with 
weather uncertainty. This brings into question whether the provision of formal insurance would improve 
household welfare, and if so, whether there may be justification for government intervention in formal insurance 
markets. While other potential interventions exist, this section will focus primarily on the tool of index-based 
rainfall insurance, which is designed to give payments to customers when rainfall falls below or above a 
particular threshold deemed to be damaging for agricultural production, such as in the case of drought or 
flooding. The first benefit of such a policy is that it insures households against substantial aggregate weather 
risk, clearly a salient issue in rural Uganda. Furthermore, this type of risk is relatively uninsurable and leaves 
households vulnerable even when informal insurance against idiosyncratic risk exists. The second benefit is that, 
by design, index-based rainfall insurance avoids the problems associated with adverse selection and moral 
hazard, because payments are not based on behaviour, but rather measured rainfall, which is exogenous.  

The case for  government  inte rvent ion 

In the presence of substantial weather risk and in the absence of adverse selection and moral hazard, one might 
expect there to be both high demand for — and matching private provision of — index-based rainfall 
insurance. However, in Uganda, as in other developing countries, formal weather insurance markets are often 
missing, and, even when they exist, demand remains low. If farmers simply did not value or benefit from weather 
insurance, no justification for government intervention would exist. However, these same households make 
considerable efforts to reduce risk by other means, and yet remain unable to fully insure themselves. 

In developed countries, government intervention in insurance markets is commonly justified with reference to 
market failure caused by adverse selection (Chetty and Finkelstein, 2013). As noted above, information 
asymmetry, and thus adverse selection, would not theoretically be a problem for rainfall insurance markets. 
Therefore, Arnott and Stiglitz’s (1991) model, whereby informal mutual assistance may crowd out formal 
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insurance, should not hold. However, government intervention in insurance markets may be justified on the 
grounds of correction of other market failures and efficiency (Diamond, 1977)xvii. 

Cor rec t ion of  market  fa i lures 

The under-saturation of insurance markets in rural Uganda represents a substantial market failure. Empirical 
research has found demand for rainfall insurance to be significantly sensitive to price as well as basis risk, which 
is caused by an imperfect correlation between insurance payments and actual crop lossxviii (Karlan et al, 2012; 
Mobarak and Rosenzweig, 2013). However, even at substantial price discounts relative to actuarially fair rates 
and excluding administration costs, take up has often remained low (Cole et al, 2013). Lack of trust that 
payments will be delivered, liquidity constraints, lack of financial literacy and limited salience also appear to 
constitute significant non-price frictions restricting demand (Cole et al, 2013; Karlan et al, 2012; Cai, et al, 
2010). Indeed, this provides evidence that substantial market imperfections and frictions are constraining the 
efficient private provision of rainfall insurance. If private insurers cannot overcome these frictions, some of 
which, such as liquidity constraints and limited salience, appear to exist in rural Uganda, there may be 
justification for government intervention. 

Interestingly, Cole et al (2013) found higher measures of risk aversion to be negatively correlated with 
insurance purchase. While this pattern could be partially attributed to the presence of basis risk (Clarke, 2011), 
an alternative explanation is that very risk-averse farmers are unwilling to experiment with a new financial 
product that they perceive as risky. This view is consistent with Banerjee’s (2004) ‘poverty as vulnerability’ 
approach, in which the poor are unable to invest in profitable opportunities because their vulnerability renders 
them particularly disinclined to take on small amounts of additional risk. If this pattern can be attributed to basis 
risk, evidence from Mobarak and Rosenzweig (2012), suggests that it may be partially overcome through 
informal pooling of idiosyncratic risks. However, if it is a result of the ‘poverty as vulnerability’ hypothesis, it 
highlights the potential problem that profit-driven private insurers may fail to reach the most risk-averse 
households — precisely those with the greatest need for insurance. Additionally, rainfall insurance may have 
positive externality effects, which are not taken into account when households make their purchasing decisions. 
In the absence of complete financial markets, households may mitigate risk ex ante through their production 
choices, sacrificing high return for low risk activities, and over time by showing reluctance to adopt new 
technologies or exploit new economic opportunities (Morduch, 1995). There appears to be some evidence of 
this occurring in Uganda (See Table 2), with households changing their cropping patterns in response to 
negative shocks. Risk that cannot be successfully insured or diversified in financial markets may stifle 
productivity, while potentially having long-term negative effects on health and human capital investments 
(Morduch, 1995). While evidence suggests the households with rainfall insurance are less likely to sacrifice 
higher return for lower risk ex ante (Karlan et al., 2012; Mobarak and Rosenzweig, 2012), households with 
informal insurance against idiosyncratic shocks are actually significantly more likely to do the opposite (Mobarak 
and Rosenzweig, 2012). Market incompleteness, and even informal insurance against idiosyncratic risk – which, 
though imperfectly, clearly exist in rural Uganda – therefore depress household welfare across time through 
their influence on investment decisions and capital accumulation, which can have negative consequences for the 
overall diversification and growth of the economy (Acemoglu and Zilibotti, 1997).  

Therefore, there is strong theoretical and empirical evidence suggesting that government intervention in rainfall 
insurance markets may address market failures constraining the efficient private provision of insurance in rural 
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Uganda and elsewhere. Rather than generating negative market distortions caused by adverse selection and 
moral hazard, this intervention would reduce negative distortions on investment and growth caused by 
incomplete financial markets.  

Ef f i c iency  

The costs of insurance provision include those directly related to providing the product, as well as marketing 
costs for convincing potential purchasers to buy (Diamond, 1977). As outlined above, non-price frictions have 
been identified as sizeable constraints to demand for rainfall insurance. As such, substantial initial investments 
by private insurers may be required to overcome problems of lack of trust, liquidity constraints, lack of financial 
literacy, and limited salience. This, in addition to the substantial infrastructure investments required for rainfall 
stations, as well as the aggregate risk involved for private insurers, may further explain why formal rainfall 
insurance markets are often missing. Given high marketing costs, at least initially when there is little product 
familiarity, government intervention in insurance markets may increase efficiency. It is likely that this efficiency 
advantage would decrease over time with experiential learning; however, initial public provision or subsidisation 
could plausibly drive the trust, salience, and product understanding necessary for the more efficient operation of 
private markets, while also assisting the supply-side development of insurance markets.  

 

CONCLUSION 
The presented analysis of shocks, coping strategies, insurance, and food insecurity in rural Uganda, undertaken 
using UNPS data, confirms many predictions presented in the literature on informal insurance in developing 
countries. It also indicates that current coping mechanisms, particularly in response to aggregate weather risk, 
are insufficient to protect substantial proportions of rural households against drops in consumption that result in 
food insecurity. By mitigating weather risk without introducing adverse information problems, index-based 
rainfall insurance could fundamentally improve household welfare in rural Uganda. The need to correct market 
failures and the prospects for improved efficiency offer a justification for why government intervention, in the 
form of subsidisation or provision, could be advantageous. Though the costs of such a programme may be 
sizeable, particularly for a developing country with limited tax capacity, the benefits could be huge. A recipient of 
nearly 1.7 billion USD in official development assistance in 2012 (OECD, 2013), Uganda may stand to benefit 
from some of these funds being channelled into insurance markets.  

Although this paper addresses the insurance environment in rural Uganda, its findings are relevant for rural 
populations across developing countries that remain dependent on rain-fed agriculture and are thus vulnerable 
to income variability and weather risk. Strongly associated with food insecurity, these risks, left unaddressed, will 
continue to negatively affect the welfare of households, with lasting consequences for health, productivity, 
development, and economic growth. A greater understanding of the full benefits of such a policy instrument, 
relative to the costs, could be achieved via further research that better measures the long-term effects of index-
based rainfall insurance on investment and economic outcomes, as well as health and food insecurity.  
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APPEND IX  I :  CATEGORIES OF SHOCKS  
 

Shock Shock Type 

Drought/Irregular Rains Aggregate 

Floods Aggregate 

Landslides/Erosion Aggregate 

Unusually High Level of Crop Pests & Disease Aggregate 

Unusually High Level of Livestock Disease Aggregate 

Unusually High Costs of Agricultural Inputs Aggregate 

Unusually Low Prices of Agricultural Output Aggregate 

Conflict/Violence Aggregate 

Reduction in the Earnings of Currently (Off-Farm) Employed Household 
Member(s) 

Idiosyncratic 

Loss of Employment of previously Employed Household Member(s) (Not 
Due to Illness or Accident) 

Idiosyncratic 

Serious Illness or Accident of Income Earner(s) Idiosyncratic 

Serious Illness of Accident of Other Household Member(s) Idiosyncratic 

Death of Income Earner(s) Idiosyncratic 

Death of Other Household Member(s) Idiosyncratic 
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Theft of Money/Valuables/Non-Agricultural Assets Idiosyncratic 

Theft of Agricultural Assets/Output (Crop or Livestock) Idiosyncratic 

Fire Idiosyncratic 

Other Idiosyncratic 

 

APPEND IX  I I :  CONSUMPT ION CATEGORIES 

Consumption Category Types of Consumption Included Included in Regressions: 

Food, Beverage, and Tobacco Food, beverage, and tobacco 1, 2, 3, 4 

Non-Durable Goods and Frequently 
Purchased Services 

Rent of rented house/fuel/power 1, 2, 3, 4 

Non-durable and personal goods 1, 2, 3, 4 

Transport and communication 1, 2, 3, 4 

Health and medical care 1, 2, 3, 4 

Other services 1, 2, 3, 4 

Semi-Durable Goods and Durable 
Goods and Service 

Clothing and footwear 1, 2 

Furniture, carpet, furnishing 1, 2 

Household appliances and equipment 1, 2 

Glass/tableware, utensils, etc.  1, 2 

Education 1, 2 

Services not elsewhere specified 1, 2 
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APPEND IX  I I I :  MONTHS OF FOOD  INSECUR ITY  
Figure 2:  Months  o f food insecur i ty  in  2011/12  

  

Figure 2 displays the prevalence of food insecurity by month, according to those who reported experiencing a 
situation wherein they were unable to feed their family in 2011. This detailed information was not easily 
distinguishable from the 2009 or 2010 survey data. However, even in 2011, when food insecurity and drought 
were reported by significantly fewer households, the experience of food insecurity appears to be seasonal and 
thus associated with agricultural risk. As expected, the prevalence of food insecurity is highest in the months 
leading up to Uganda’s main harvest period, otherwise known as the lean period (FAO, 2014). Although not 
surprising, this observation again confirms the importance of aggregate risk and weather in determining food 
insecurity. 

 

APPEND IX  IV :  ADULT EQU IVALENCE SCALES 
Adult equivalence scales for household members were calculated based on those in Kowalski et al. (2014) to 
create comparable consumption measures across households. They are based on age and gender, largely in 
order to represent varying levels of caloric need.  Economies of scale were not considered in these calculations.  
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3 to 5 years 0.62 0.62 

5 to 7 years 0.74 0.70 

7 to 10 years 0.84 0.72 

10 to 12 years 0.88 0.78 

12 to 14 years 0.96 0.84 

14 to 16 years 1.06 0.86 

16 to 18 years 1.14 0.86 

18 to 30 years 1.04 0.80 

30 to 60 years 1.00 0.82 

More than 60 years 0.84 0.74 

 

APPEND IX  V :  FOOD  INSECUR ITY  BY  LAND AND L IVESTOCK OWNERSHIP  QUINTILES  
Table 7 displays the levels of food insecurity by land ownership quintile. The prevalence of food insecurity 
amongst households with the least amount of land is 46 per cent, rising to 56 per cent in the second quintile, 
and then falling to 40 per cent in the highest quintile. The likely explanation for this non-monotonic relationship 
is that some of the households with none or very little land may not be engaged in farming, but instead 
employed in the formal sector or engaged in non-farm businesses. As such, they may be less reliant on rain-fed 
agriculture for their livelihoods and less vulnerable to food insecurity. On the other hand, this group of 
landowners is also likely to include some of the poorest, most food insecure households. Indeed, those in the 
lowest quintile who reported being food insecure also experienced the longest period of food insecurity, though 
the joint differences by quintile are not significant at conventional levels.  

Tab le 7.  Food insecur ity  by land per person quint i le  in  2009/10 

 

Table 8 displays these same food insecurity variables divided into quintiles by livestock value. Interestingly, the 
pattern of food insecurity by livestock ownership is less clear. Though households with the most livestock are 
amongst the least food insecure, so are those with the least, although, as in the case of land, this could be a 
result of some of those non-agricultural households being better off and less vulnerable to food insecurity. 
Furthermore, the differences across quintiles are smaller and are only jointly different at 10 per cent 
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significance. These results are fairly consistent with previous findings of limited use of livestock as buffer stocks 
during aggregate income shocks (Fafchamps et al, 1998; Fafchamps and Lund, 2003; Kazianga and Udry, 
2006).  

Tab le 8.  Food insecur ity  by to tal  l ivestock value in 2009/10 

 

APPEND IX  V I :  FOOD  INSECUR ITY  BY  GEOGRAPHICAL REGION  
Segmenting measures of food insecurity by region confirms the existence of significant geographical disparities. 
Table 9 displays measurement of food insecurity by region for the year of 2009. Households in the Northern 
Region were most susceptible to food insecurity, with an average of 72 per cent of households experiencing a 
situation in which they were unable to feed the family. This proportion was reduced to 50 per cent in the Eastern 
Region, 36 per cent in the Western Region and 34 per cent in the Central Region. Even after restricting the 
sample to those households that reported being food insecure, households in the northern region experienced 
significantly more months of food insecurity, at an average of 4.3 months than any other region.  

Food insecure households in the Central Region reported experiencing this situation over an average of 2.5 
months, whereas those in the Eastern and Western regions averaged 3.3 and 3.5 months, respectively. 
Although more Eastern households experienced food insecurity than Western households, those that did 
experience food insecurity in the West experienced it for a slightly longer period. 

 Tab le 9.  Food insecur ity  by region in 2009/10
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Map 1.  Poverty  rates of  the sub reg ions and we lfare  pro f i les of  2009 survey EAs  

  

Source: Uganda Poverty Status Report, 2012. 

Consistent with these findings, Uganda’s (2012) Poverty Status Report confirms huge variation in poverty rates 
across regions, with the Central region being dominated by the middle class, the East and West regions being 
dominated by the insecure non-poor, and the North region being dominated by the poor. Though food 
insecurity is less prevalent in 2010 and 2011, the available data shows it is most severe in the North and least 
severe in the Central region. Map 1 provides a visual representation of this pattern for the year 2009. It is also 
possible that the drought experienced in 2009 was particularly bad in the Northern region of the country, 
heightening food insecurity the most in that area during that time.  

APPENDIX  V I I :  I NCOME REDISTR IBUTION AND PATERNALISM   
Government intervention in rainfall insurance markets could plausibly have positive redistribution effects, relative 
to private provision. A considerable gap tends to exist between the living standards of urban and rural dwellers 
in most developing countries, including Uganda - a gap that Young (2013) finds to account for approximately 
40 per cent of mean country inequality. Therefore, a policy instrument aimed primarily at rural dwellers, such as 
rainfall insurance, could theoretically play a role in urban-rural income redistribution. Additionally, Cole et al. 
(2013) report greater take-up of rainfall insurance among the wealthy and find that efforts to reduce liquidity 
constraints by providing cash disproportionately increase buy-in amongst poor households. They also find “lack 
of funds” to be the most commonly reported reason for not purchasing insurance. Together, this evidence 
suggests that poor households may value insurance, but are unable to access it at market prices. Other 
evidence suggests that the effects of free rainfall insurance are strongest for the bottom 25th per centile of the 
distribution, implying some degree of redistribution is involved when rainfall insurance is publicly provided 
(Karlan et al., 2012). As such, there is suggestive evidence that public provision of rainfall insurance may be 
justified on the grounds of income redistribution.  
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Government intervention justified on paternalistic grounds is based on evidence that individuals have difficulty 
making decisions under conditions of uncertainty (Tversky and Kahneman, 1974). There is some empirical 
evidence that farmers do not always behave as fully rational self-interested actors when deciding whether or not 
to purchase rainfall insurance. Karlan et al. (2012) find evidence suggesting a degree of behavioural recency 
bias. Despite rainfall patterns observed in that area of West Africa displaying no serial correlation, their 
experimental findings suggest that farmers who experienced a weather shock one year overestimated the 
probability of it reoccurring the next year.  On the other hand, farmers who did not experience a weather shock 
in the same year underestimated the probability of it occurring, and thus the probability of receiving a payout, 
the next year and underinvested in insurance. Therefore, it appears there may also be a case for government 
intervention in rainfall insurance markets grounded in paternalism, though more research should be done in this 
area.  
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