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Abstract
Kenya as a country and Machakos in particular is characterized by frequent occurrences of  droughts and floods which adversely affect farming, the primary source of livelihood for the majority of households in the country. Given the rapidly changing climate, more extreme events are likely to become more pervasive and intense further threatening the agricultural livelihoods and food security. Against this background, the study proposes to assess the impact of providing long-term climate variability information on the decision to adapt to climate variability. It specifically investigates what type of information on climate variability is required to trigger farmers to adapt to long-term adaptation mechanisms such as practicing irrigation. The study will be based on utility maximization theory where a representative farmer adopts a given climate variability adaptation mechanism that gives a higher net utility. The study will apply both the parametric and non-parametric methods to achieve its objectives.
1.0	Introduction and motivation for the study
[bookmark: _GoBack]The climate of Africa is warmer than it was 100 years ago and model-based predictions of future climate for the continent clearly suggest that this warming will continue and, in most scenarios, accelerate (IPCC, 2018). In the face of a changing climate, farming households are likely to change how they farm to minimize losses and take advantage of new opportunities. Farmers may change which crops they grow, as different crops are better suited to different temperature and precipitation levels. They may change when they plant and harvest their crops, to match crops with desired seasonal climate variations. They may also change inputs such as fertilizers, pesticides, and seeds or rely more heavily on irrigation to increase net revenue or may shift to other areas or occupations such as businesses or service sector that are less dependent on weather (Prasada, 2020). However, the choice of a given adaptation mechanism may depend on the type of information on climate variability that is availed to the farmers and how they interpret such information. The adaptation choices may vary according to the form of climate information received and the available period for the farmers to practice farming. That is, short-run adaptation mechanisms may be different from the medium term or log-term adaptation plans. Therefore, this study proposes to examine what type of information is required to accelerate the choice of adaptation mechanisms and the role of weather interpretations adaptation process among farmers and what factors determine adoption of some adaptation to climate variability measures.  
2.0	Research Design 
2.1	Research questions
(i) How do people respond to weather or climate information?
(ii) How can farmers be shifted to adapt to long-term climate variability adaptation mechanisms?
2.2	Hypotheses 
H1:	Explained short-run weather forecasts (information) increases the probability of buying climate variability resilient crop varieties or seeds.
H2:	Explained long-term weather forecasts (information) increases the probability of practicing irrigation as an adaptation mechanism.
3.0	Experimental Design
3.1	Treatments
The treatment group will be divided into two groups, with one group given a well explained long-term historical climate information for over 30 years on Machakos climate situation to use it as a basis for making a long-term adaptation choice. The second treatment group will be given well-explained short-term monthly weather forecasts for the last one year (2019) which will act as their basis to make long-term adaptation plans. The third group will be the pure control group that will be given the usual weather forecasts (unexplained), monthly weather forecasts for one year and then required to use the same information to make a long term adaptation plan for climate variability. Both groups will be given similar tasks to whose answers will provide measures for the outcome variable. The explanation of weather forecasts (climate information) will be an audio in Swahili for every participant to understand and comprehend with the exception of the control group.
3.2	Randomization
The participants will be randomized equally into treatment and control groups. The randomization will per individual (Individual randomization). Both groups will have a game to play which will examine their ability to make choice given various information and time horizon for maize growing adaptation plan. The game will involve costs and benefits for each outcome selected for a given period. They will also be required to fill the pre-game and after game survey questions.
3.3	Experimental Design
	Effort task that measures how farmers react to climate information and how they make long-term adaptation plan for maize growing.
Individual Randomization
Well interpreted past (audio) short-term climate variability data
Information that is not useful at all (Machakos county history)
Outcome
Experiment Manipulation
Experiment groups
Well interpreted past (audio) Long-term climate variability data. 
Control group
Treatment group I
Treatment group II
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4.0	Primary and Secondary outcome measures
4.1	Primary outcome measure
Decision to adopt one of the following climate variability adaptation strategies:
(i) No adaptation
(ii) Buying climate variability resilient seeds or crop varieties 
(iii) Practicing irrigation
(iv) Switching to other employments such as starting up businesses
4.2	Secondary outcome measure
Long-term adaptation (practicing irrigation) plan for climate variability.
5.0	Statistical specification
5.1	Theoretical Model
A farmer selects an adaptation mechanism taking into account the weighted anticipated utility that a farmer derives from choosing a particular adaptation mechanism (Hisali et al., 2011).  Under this framework, the individual farmer selects an adaptation mechanism that yields higher utility  based on the underlying latent variable  (Greene, 2012). 
Let 
Such that 
 if 
The  andare unknown model parameters that will be obtained after the regression. is a set of explanatory variables which includes availability and type of climate information, access to extension services, access to credit  and individual characteristics (gender, education, location). This implies that:

Thus, the statistical specification for analyzing the reaction of farmers to both short-term and long-term climate variability information will be specified as:

Where .
We shall regress separately for short-term and long-term treatments for the adaptation choices. The study proposes to estimate both the binary and multivariate logit models to identify the impact of provision of climate information on adaptation choice.
 5.2	Data Sources
(i) Survey questions 
(ii) Incentivized behavioral game that allows farmers to make their long-term adaptation decisions based on the treatments and game incentives derived from the tasks.
7.0	Sub-group analysis
This is important to exploit the heterogeneity in the choice of long-term climate variability adaptation choices by various categories of the farmers within a given data set. We thus propose to conduct sub-group analysis based on gender, location and the type of crop grown by the respondents in each regression model as dictated by the collected data from the participants. In this case, the endogenous decision (choice of the climate variability adaptation strategy)  by the farmer will be  is the dependent variable. Through this, we shall be able to detect the individual differences that exist within our sample in as far as making the adaptation choice to climate variability is concerned.
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