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This thesis comes from the concern about food security in Indonesia under the impacts of
climate variability and change. Indonesia is the world’s fourth populous country, with more than
17,000 islands. The present study targets rice, the staple food of most of her population, and
focuses on its availability, in particular production and distribution. The thesis starts with an
overview of the following issues: (1) the historical and current socio-economic problems
concerning rice production and distribution, (2) the observed and projected climate variability
and change, (3) the way how the climate impacts exacerbate the exiting socio-economic
problems concerning rice production and distribution, and (4) the recent policy responses of the
Indonesian government.

With the above background, the present study has three research components. Firstly, it is aimed
to understand the change in rice production and land use in North Sumatra and examine the
combination of climate and socio-economic factors that have contributed to the land use
conversion from rice production to oil palm plantation. It also identifies types of farmers’
responses, and the variables that differentiate them. As publicly available data is limited,
interviews with government officials and farmers, as well as focused group meetings with
relevant agencies are conducted to identify the causes of changes in land use. North Sumatra is
selected as the target area of this study because it is a significant producer of both rice and palm
oil, where the competition for land use is fierce. The present study identifies four factors as
affecting the change in land use: (1) climate conditions, (2) economic environment, (3) rice
planting index, and (4) distance from palm oil enterprise estates. When unusual climate
conditions were observed across North Sumatra such as in 2006, the rice harvest area
substantially decreased. Economic conditions, most notably the price difference between oil



palm and rice, which incentivized land use conversion, also existed in common across the
province. However, the remaining two factors: rice planting index and the proximity to palm oil

mills; varied across regencies, which differentiated the rice farmers’ response.

Secondly, the present study analyzes adaptive responses of rice distribution between Surabaya
and Kupang, the provincial capitals of East Java and East Nusa Tenggara (Nusa Tenggara Timur,
NTT) respectively. To this end, monthly inflation rates of food over the last ten years are
analyzed between them. Price data is used as indicators of the adaptive responses on the premise
that the market, if well integrated, should be able to adapt by providing price signals to direct
flows of rice from surplus to deficit areas. Persistent price differences between locations imply
weak supply responses to higher prices. The above two provinces are chosen as target sites since
East Java has a surplus of rice while NTT has a chronic deficit, and the rice markets in the two
provinces are one of the most strongly integrated pairs in the country. This study finds that the
inflation rates are consistently higher in Kupang than Surabaya in January, the lean season in
NTT, indicating seasonally weakening supply response to higher prices. The above findings
suggest that, when and where seasonal factors are strong, government intervention for rice price
stabilization, if it is centrally operated, is less effective. Instead, a more seasonally and
geographically targeted intervention becomes necessary to mitigate climate impacts on rice
distribution.

Thirdly, the present study aims to evaluate the pilot implementation of indemnity insurance for
rice farmers in East Java, and assess the feasibility and scalability of weather index insurance if
it would be applied in the same context. The potential problem of adverse selection is
considered using historical data of monthly rice harvest failures at the pilot regencies. The
feasibility of weather index insurance is considered on scatter plots between the historical data
on rainfall and rice harvest failure by month at the pilot regencies. Locally observed rainfall data
is used for this study, since this is the parameter on which weather index insurance is most
frequently based. The issue of scalability of index insurance is considered on correlation
coefficients of rainfall and rice harvest failures by month across all the regencies in the province.
East Java is selected as a target province under the study because this is the place where the
pilot insurance is actually conducted by the government. It finds that the pilot indemnity
insurance is costly. Replacing it with weather index insurance, however, would bring about the
problem of a basis risk. This problem is significant in the river basin, where floods are not only
due to a particular weather parameter, on which index would be based, but also resulting from
an interaction of multiple factors. This study also finds that, in the case of East Java, rice harvest
failure is more area dependent than rainfall is, suggesting that a basis risk would potentially
increase as the insured area geographically expands.



The above findings have important policy implications. The literature cautions that whether or
not adaptation is successful is often dependent on scale (Adger et al., 2005; Adger and Vincent,
2005; Osbahr et al., 2010; Vincent et al., 2013). In case of farmers, for example, who convert
their land use from rice production to oil palm plantation, for them it may be considered as a
good adaptation, as oil palm is more resilient to rainfall variability. The large scale of the
conversions, however, is a threat to the food security of the society as a whole. Along with
exhibiting a spatial dimension, adaptation also has a temporal dimension. In case of crop
insurance, when farmers purchase insurance, they transfer production risk to the insurer.
However, the risk transfer by itself does not address the underlying problems of climate and
socio-economic impacts on rice production (Skees et al., 2008). Unless these problems are
addressed by other adaptation measures, the risks may become hardly insurable, and in the long
run the insurance market may cease to function as the price asked by insurance companies
becomes much higher than the price farmers are willing to pay (Charpentier, 2008).

The above observation indicates that the government countermeasures may face trade-offs
between adaptation actions and other development priorities over different spatial and temporal
dimensions. It presents the importance of evaluating the adaptation actions from other spatial
and temporal scales to identify potential trade-offs and examine the sustainability of the
proposed actions. This also underlines the importance of designing a coherent set of structural
and non-structural response measures in consideration of the interaction of climate and

socio-economic impacts.

This study also reveals the necessity for further research on the policy, institutional mechanisms
and procedures for resolving the trade-offs between various adaptation measures, and between
adaptation and other development priorities. In this context, criteria and indicators for assessing
and prioritizing these trade-offs need to be developed.
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