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Preface

As my undergraduate education comes to an end, I find myself reflecting on what I have learned
and wondering about next steps for my professional career. I decided to defend an Honor’s
Thesis because graduate school is in my future and I wanted the opportunity to pursue an
independent research project before graduating college. I am proud of the outcomes of my
project and I look forward to applying what I have learned during this process in future research.

Throughout my time at the University of Colorado Boulder, I developed an interest in global aid
and development efforts. I am particularly interested in learning more about how people in
developing countries adapt to climate variability to protect their livelihoods and to build resilient
social systems. Overall, my research interests were a decisive factor when choosing a topic for
my Honor’s Thesis.

Through this project, I furthered my research interests by studying and applying them to a single
country, Sri Lanka. Although the scope of my project was narrow, I believe my conclusions are
applicable to a broader audience. Statistical analysis and interpretation, scientific writing, and
GIS map-making are just some of the skills I explored during this project. My overall takeaway
is the importance of surveys in informing appropriate decision making at both national and
international levels.

Now that my research has been completed, I would like to acknowledge my thesis committee —
Amanda Carrico, Dale Miller, and Stephanie Renfrow — for their guidance and support
throughout this process. Amanda, thank you for trusting me with your personal research data and
for your patience in introducing me to statistics and the art of research. The work you do is
inspirational and I have become a better researcher through your mentorship. Dale, thank you for
helping me stay on track with university requirements and deadlines. Stephanie, thank you for
providing me with your expertise in scientific writing; your feedback was vital for the
completion of this project. I would also like to extend my thanks to Phillip White for his help
navigating GIS.



Executive Summary

Anthropogenic climate change is transforming the natural environment, directly undermining the
wellbeing of global populations and placing considerable stress on livelihood systems. In
developing countries, the prominence of climate-sensitive sectors, primarily subsistence farming,
promotes the conditional relationship between individual livelihoods and climate variability.

ADAPT — Sri Lanka carried out a survey (SEADS) encompassing responses from 25 different
communities and 1148 households in the dry zone of Sri Lanka. The goal was to understand how
farmers adjust their farming practices when they encounter challenges attributed to climate
change.

Utilizing data collected from SEADS, I analyzed and interpreted the relationship between the
five types of capital, adaptive behavior, and sustainable livelihood outcomes in the context of
farming households located within the dry zone of Sri Lanka. I associate adaptive behavior and
sustainable livelihood outcomes as components of climate resilience. Climate resilience is the
end goal for Sri Lankan farmers.

My statistical analysis concluded that the prevalence of adaptive behavior and sustainable
livelihood outcomes is significantly dependent on a farmer having access to diversified capital.
Based on my analysis, I identified financial and social capital as key players in promoting
climate resilience.

Identifying valuable forms of capital is crucial in guiding both national and international efforts
to build resilient systems in the face of climate change. Based on my research, I determined that
financial capital receives the majority of attention. In turn, I argue that more attention needs to be
devoted to providing the conditions favorable for the creation of social capital. Social capital
creates the bonds of values, norms, and institutions that are a catalyst for development.
Furthermore, development will facilitate the achievement of climate resilience.

Based on my analysis and research, I recommend Sri Lankan organizations to devote more
resources towards Farmer Organizations and to invest in bringing people together. According to
my analysis, a farmer that is part of a Farmer Organization, is more likely to pursue adaptive
behavior and in turn achieve sustainable livelihood outcomes. A greater flux of information and
the creation of trust among farmers is a necessity to address the effects of climate change.
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1. Introduction

Climate change is stressing global agricultural systems by reducing the availability and
reliability of water. In the dry zone of Sri Lanka, monsoonal rains drive agricultural production
and thus define a farmer’s livelihood potential. Recent shifts in monsoon seasons and lengthened
periods of drought expose the growing need of resilience to environmental changes.

Furthermore, capital in all its diverse forms, plays a key role in creating climate resilience.

My research project, presented here as an Honor’s Thesis for fellow Environmental
Studies students at the University of Colorado Boulder, aimed to shed light on the extent to
which capital promotes adaptive behavior and sustainable livelihood outcomes among Sri
Lankan farming households. I view adaptive behavior and sustainable livelihood outcomes as
defining characteristics of climate resilience. Using data collected during the ADAPT — Sri Lanka
project (2015-2016), I completed a statistical analysis to address the following two research

questions:

1. How does capital facilitate and constrain a farmer’s adaptive response to climate change
in the dry zone of Sri Lanka?
2. How do vulnerabilities in capital affect a household’s ability to achieve sustainable

livelihood outcomes in the face of climate change?

I divided this report into four primary sections. As a way of introduction, the Background
section is comprised of key terminology, general information on Sri Lanka, and a brief
description of Adapt — Sri Lanka. Next, Methods details the steps I took to complete my

statistical analysis. Following, the Results section presents the outcome of my statistical analysis
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with key findings identified. Lastly, the Discussion section contains my interpretation of what

the statistical relationships mean in the context of Sri Lankan farming households.

2. Background

Anthropogenic climate change is transforming the natural environment, directly
undermining the wellbeing of global populations and placing considerable stress on livelihood
systems. Among the most notable indicators of climate change are temperature and precipitation
anomalies. Current trends show that dry regions are becoming drier and wet regions are
becoming wetter (Chou et al., 2013; Trenberth, 2011). Inhabitants of the dry zone, that are
struggling to fulfill their basic water needs, face an imminent challenge. Because of this trend,
social scientists are interested in understanding how changes in precipitation and temperature are

altering livelihood outcomes.

In developing countries, the prominence of climate-sensitive sectors, primarily
subsistence farming, guarantees a dependent relationship between livelihood potential and
environmental conditions (Truelove, Carrico, & Thabrew, 2015). This relationship is identified
in Sri Lanka. Recent records indicate that Sri Lanka experiences delayed onset and shorter rainy
seasons, reduced number of rainy days per year, increased frequency of heavy rainfall events,
and prolonged dry spells during rainy seasons (Ampitiyawatta & Guo, 2010). Climatic variability
is of particular concern for the dry zone of Sri Lanka. While the wet zone receives rainfall from
both the Maha and the Yala monsoons, the dry zone depends solely on the Maha monsoon.
Significant variation can damage agricultural yields for an entire season and diminish livelihood

potential. Farmers who have access to different types of capital can better adapt their farming



technique and maintain a standard of cultivation regardless of climate variation, thus creating

climate resilience.

Diversity in capital provides the goods and services that define quality of life as well as
vulnerability and resilience to climate change. Between the developed and developing world
there is a pronounced disparity in capital (Adger et al., 2003). Additionally, geographic
distribution of climate change effects disproportionately affects many low and middle income
nations. As a result, people in the developing world, like Sri Lankans, bear the highest costs of

climate change (Mendelsohn, Dinar, & Williams, 2006).

In this section, I define capital and sustainable livelihoods, provide background on my
research site, offer a brief review of climate, agriculture, and food security in Sri Lanka, and

outline the goals of ADAPT — Sri Lanka.

2.1 Capital and Sustainable Livelihoods

A livelihood is defined as having access to the “capabilities, assets, and activities
necessary to attain a means of living” (Chambers & Conway, 1992). Economic welfare,
nutrition, health, and happiness are just some examples of such needs. Chambers & Conway take
this definition a bit further by distinguishing between a livelihood and a sustainable livelihood.
Someone who has achieved a sustainable livelihood can cope and recover from shocks and
stressors while maintaining and/or enhancing access to their current capabilities, assets, and
activities (1992). In this report, when livelihood is discussed, I am referring to a sustainable

livelihood. Furthermore, I identify a sustainable livelihood as a determinant factor of



climate resilience.

For my analysis, I drew from
Harvard’s Humanitarian Initiative’s
Sustainable Livelihoods Framework to
further refine the concept of a sustainable
livelihood (2014). The Sustainable
Livelihoods Framework identifies five
components to a sustainable livelihood and
illustrates their significance and the nature of
their interaction. The five components are:
vulnerability context, livelihood assets,
transforming structures and processes,
livelihood strategies, and livelihood

outcomes.

Figure 1: Five Types of Capital

Capital

Definition

Human

Health, nutrition, education, knowledge and skills,
capacity to work, and capacity to adapt

Ex. A farmer’s level of education and their
willingness to experiment with adaptive farming
measures

Physical

Infrastructure, tools, and technology.

Ex. Status of home, access to irrigation tanks, and
cultivation equipment like a tractor or a water
buffalo.

Financial

Currency and Investment

Ex. Wages earned from selling surplus crops or from
working another job, outside farming.

Natural

Land produce, water & aquatic resources, trees and
forest products, and environmental services

Ex. Rainfall or access to trees and other natural
resources on a farmer’s land

Social

Networks and social connections

Ex. How cohesive a community is and their
willingness to support one another.

The vulnerability context encompasses external uncontrollable factors that influence

people’s assets and livelihood opportunities. In Sri Lanka, natural disasters and climate trends

are relevant examples. The second component, livelihood assets, refers to capital. The different

types of capital are outlined in Figure 1. In my analysis, I categorized financial and physical

capital as one because of their interdependence. The third component, transforming structures

and processes, is comprised of diverse stakeholders that hold weight in decision making.

Government officials, community leaders, and cultural traditions represent stakeholders in Sri

Lanka. The fourth component, livelihood strategies, concerns an individual’s options to pursue




livelihood goals. In Sri Lanka, a farmer’s willingness to experiment with adaptive measures
would be considered a livelihood strategy. The fifth and final component, livelihood outcomes,

addresses the attainment of a sustainable livelihood.

Overall, the Sustainable Livelihoods Framework is a great way to study Sri Lanka
because it focuses solely on Sri Lankans and what they can do to attain a livelihood strategy.
Currently, Sri Lankans are vulnerable to water scarcity. My research focused on how access to
capital encourages adaptive behavior and secures sustainable livelihood outcomes. By
understanding these relationships, I can make recommendations towards creating climate

resilience.

2.2 Research Area — Sri Lanka

Sri Lanka is an island nation situated in the Indian Ocean, off the coast of India, with a
total land area of 6.5 million hectares and a population of 21 million (World Bank, 2016).
Located between 6 °- 9° latitude, the island experiences a tropical climate - hot and humid year-
round with distinct wet and dry seasons. Based on annual rainfall, the island is categorized into
distinct agro-ecological zones. Figure 2 visually illustrates the three distinct zones. Locally

termed, they are the dry, intermediate, and wet zones.



Figure 2: Agro-Ecological Zones in Sri Lanka

Dry Zone

- Intermediate Zone
B o

Bay of Bengal

Altogether, Sri Lanka’s climate is characterized by two monsoons: the Yala and the
Mabha. The Yala monsoon lasts from May to August and brings heavy rains to the southwestern
region of the island as well as the central highlands. In this region, the monsoon period is

followed by a dry season that lasts from December to March. The Maha monsoon lasts from



October to February and brings heavy rains from the Bay of Bengal to the northeast side of the
island; a dry season from May to September follows this monsoon (De Silva et al., 2007).
Overall, The Yala and Maha monsoons play a crucial role in Sri Lankan agriculture, as 96% of

water collected during monsoons is diverted to agriculture (De Silva et al., 2007).

Agriculture places the largest stress on Sri Lanka’s water resources. Rice is the staple
food and more than 700,000 hectares are devoted to paddy cultivation (De Silva et al., 2007).
However, the entirety of this land is not always cultivated due in large part to water shortages.
This holds true primarily in the dry region, where the Maha monsoon accounts for most of the
yearly average rainfall. According to a report published by the Sri Lankan government,
approximately 800,000 farmers and their families depend directly on paddy (MPDI, 2003). Low
precipitation and high temperature events lead to an increase in evapotranspiration, overall
diminishing the water supply available for agriculture. As the prevalence of water scarcity

increases, agricultural yield will become more vulnerable, thus resulting in a stressed livelihood.

Although studies tend to focus primarily on Sri Lanka’s paddy production (Colombo,
1975; Herath & Ratnayake, 2004; Suppiah, 1997), there are other crops produced that constitute
Sri Lanka’s agricultural potential. Sri Lankan farmers cultivate coconut, tea, rubber, and a wide
variety of minor crops grown specifically for export (Crop Diversification in the Asia-Pacific
Region, 2001). Diversity of crop cultivation promotes resilience to climate change and is a form

of adaptive behavior, but it is not widely practiced throughout the island.



2.2.1 Past and Present Struggles

Sri Lanka’s past has not been free of struggle and with the challenges climate change is
posing, the future remains uncertain. The people of Sri Lanka were at war with themselves for
twenty-six years beginning July 23, 1983 and ending in May of 2009. The Sri Lankan Civil War,
a military campaign was initiated by the Liberation Tigers of Tamil Eelam (LTTE) who launched
an intermittent insurgency against the government. For decades, the Tamil Tigers fought to
create an independent state along the dry zone in the north and east of the island — my study area.
The lengthy civil war created significant challenges for the population, economy, and
environment of Sri Lanka. Since the end of the war, Sri Lankans have worked towards
developing sustainable livelihoods and rebuilding their country. However, climate uncertainty

has made this difficult.

A prime example of the effects climatic change can have on local populations are the
2016 floods. Beginning on May 14, 2016, a low-pressure area over the Bay of Bengal carried
heavy rains across the island. In a matter of days, heavy rains caused fatal floods and landslides
that displaced millions of people. Locals lost their homes, crop yields, and as a result saw their

livelihoods threatened.

Sri Lanka was the site selected for my research, but my conclusions are applicable to

other developing nations that struggle with the effects of climate change.



2.3 Climate, Agriculture, and Food Security

In Sri Lanka, the principal threat to sustainable livelihood outcomes is climate change
because of its conditional relationship with food security. Over a period of several decades,
research conducted in Sri Lanka captured a gradual decline in average yearly precipitation and an
increase in temperatures (Fernando & Chandrapala, 1992; Chandrapala, 1996; Chandrapala,
1997; Domroes, 1996). Together, these conditions pave the way for multiple month-
long droughts per year (De Silva et al., 2007; Droogers, 2004). This pattern is only expected to

become more pronounced if anthropogenic climate change is not mitigated.

Sri Lankan livelihoods are closely tied to fluctuations in precipitation and temperature
because of their dependence on subsistence agriculture. Climatic variation influences agriculture,
in some cases restricting potential and average agricultural yields. For example, if sufficient
water and nutrients are not available and if temperature exceeds a crop’s optimal level,
agricultural yields will decline. Because of the variability in Sri Lanka’s monsoonal rains,
growing seasons are shifting and in some cases cut short (Lal, 2011; Sivakumar et al., 2010).
Such alterations to food cultivation create food security instability. While the term “food
security” does not have a universal definition, I am defining food security based on the definition

provided by the United Nations’ Committee on World Food Security. Furthermore,

Food security is the condition in which all people, at all times, have physical, social and
economic access to sufficient, safe and nutritious food that meets their dietary needs and

food preferences for an active and healthy life (2012).



The relationship between climate change and food security is clearly manifested in the
northern and eastern parts of the island (dry zone) where the largest percentage of the population
is malnourished (Korf, 2004; Kurukulasuriya & Ajwad, 2007). Overall, food security is a

determinant factor of climate resilience.

2.3.1 Precipitation and Food Security

Droughts and floods are frequent hazards that influence agriculture (Eriyagama et al.,
2010; Fedoroff et al., 2010; Sivakumar et al., 2005). The dry zone is the most vulnerable because

it already struggles with a limited water supply.

The staple crop in Sri Lanka is paddy. Rice cultivation requires constant soil moisture
and large amounts of water for a successful yield. Although traditionally grown in flooded fields,
rice has been modified to grow with less than ideal amounts of water. For the dry zone, rice
cultivation is only possible because of irrigation canals. Water is collected in large canals during
the wet season and during the dry season the water is irrigated to different crop lands. Currently,
these irrigation canals are only partially successful because of the inconsistency of precipitation

levels.

At the opposite end of drought is flooding. Although a good amount of research states
that an increase in rainfall will be harmful for agriculture because of flooding potential, other
research concludes that increases in rainfall will be beneficial for agricultural output (Seo et al.,
2005). For example, rice can withstand being submerged in water for long periods of time and
still grow successfully. In the case of rice, it may even be better to have more water than less

water, but current research is vague. However, it is important to mention that floods pose danger
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not just to yields, but to local livelihoods because such events are fatal and can physically

destroy supportive infrastructure already in place, as was the case with the 2016 floods.

The variability and unpredictability of rainfall creates large fluctuations in agricultural
yields, particularly for crops that have a defined growing season, such as rice. Droughts and
increased soil erosion, caused by heavy rainfall events, are likely to reduce storage capacity in
irrigation canals, putting current irrigation systems at risk. Although precipitation variation is
largely considered the prominent factor altering food security, temperature changes can be just as

harmful.

2.3.2 Temperature and Food Security

Temperature variations work along precipitation fluctuations to make the effect of
climate change on food security more pronounced. First of all, higher temperatures are directly
associated with higher CO, levels. Studies suggest that elevated CO, levels in the atmosphere will
increase yields of agricultural crops, such as paddy, due to increased photosynthesis (Waggoner,
1983; Watson et al., 1998). However, more CO, only has a positive impact to a certain level; at
some point, too much CO, creates more harm than good. Similarly, in some areas, warming may
benefit the types of crops that are typically cultivated there, or allow a shift to crops that are
currently grown in warmer areas. However, if higher temperatures exceed a crop’s optimum
temperature, yields will decline, particularly in areas where rising temperatures cause soils to
become drier. For example, the maximum temperature paddy can withstand is 43° - 48° C
(Sanchez et al., 2014). Any temperature higher than this will destroy the crop. Overall, as

temperatures continue to increase, the benefits will be far outweighed by its limitations.

11



Currently, the combination of both low precipitation and high temperatures patterns is
creating a climatic variation that has a negative effect on agriculture production (Caesar et al.,
2011; Droogers, 2004; Seo et al., 2005). If these trends continue in the same direction, Sri

Lanka’s food security may be in grave danger and national livelihoods will be threatened.

2.3.3 Vulnerability, Adaptation and Resilience

Climate vulnerability is the degree to which geophysical, biological, and socio-economic
systems are susceptible to, or unable to cope with, adverse effects of climate change, including
climate variabilities and extremes (IPCC, 2007). A key climate vulnerability is found in food

supply and thus sustainable livelihoods.

When looking at the correlation between climate change and sustainable livelihood
outcomes, scientists are proposing insight into what can be done to adapt and properly address it.
Some proposals include raising awareness through education and outreach activities, enhancing
irrigation efficiency, promoting conservation farming techniques, diversifying crop cultivation,
developing drought-resistance rice, and promoting water harvesting techniques (Canziani et al.,
2007; Esham & Garforth, 2013; Jayawardane, 2006). All these adaptations are meant to make Sri

Lanka more climate resilient.

However, some scientists are taking a different approach. Instead of focusing on what
needs to change, they focus their research on what has already been successful. For example,
they are looking at the ancient small-tank irrigation system (Meinzen-Dick & Bakker, 2001;
Shah et al., 2013) and trying to determine how it can be further improved to meet the growing

demands of the 21* century. This irrigation system collected rainfall during each monsoon
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season and diverted it to a dam via irrigation channels. From this collection site, water was then
irrigated to local farms, based on need, for agriculture. This adaptation proved especially
beneficial for the dry zone. Although this is an adaptation that was developed in ancient times, it

may still have the potential to meet present needs.

When looking at how climate affects people’s livelihood, scientists tend to focus only on
food security, but there is so much more to a sustainable livelihood and although food security is
important, it is not an ultimate indicator. For my study, I will delve into the different variables
that influence climate resilience. Climate resilience is the ability of a system or community to
survive disruption and to anticipate, adapt, and thrive in the face of environmental changes
(Nelson et al., 2007). Key characteristics of resilience include flexibility, inclusiveness, learning,

prevention, and management.

My study analyzes climate resilience by focusing on capital, adaptive behavior, and
sustainable livelihood outcomes. Only when farmers are actively adapting to their climate
vulnerability through their behavior while also managing to secure and maintain a sustainable

livelihood, will they create climate resilience.

24 ADAPT - Sri Lanka

Agricultural Decision Making and Adaptation to Precipitation Trends in Sri Lanka
(ADAPT — Sri Lanka) made my research possible by allowing me to utilize its data for my
statistical analysis. ADAPT — Sri Lanka carried out interviews with farmers to learn about
farming decisions, gather existing data on climate conditions, and establish a rich contextual

understanding of the institutional processes that influence farming. Specifically, a survey
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collected information about demographics, agricultural production, perceptions of environmental
change, agricultural innovation, access to irrigation infrastructure, farmer training programs, and
agricultural support within different communities in the dry zone of Sri Lanka. The goal of this
project was to compile old and new data from multiple sources to better understand the factors
that affect farming practices in the dry zone of Sri Lanka. The project was launched by
researchers at Vanderbilt University, University of North Florida, and University of Colorado -

Boulder (ADAPT, 2017).

2.4.1 Survey Instrument

A primary component of ADAPT — Sri Lanka is Sri Lankan Environmental and
Agricultural Decision-making Survey (SEADS). SEADS is composed of three individual
surveys. The first two were conducted on the head farmer. In most cases, the head farmer was
male. The third survey was carried out on the female head. Each survey took about 1.5 hours to

complete. According to the project website, the goals of the survey were to:

e Document adaptive responses adopted by farmers to cope with water scarcity and

examine their potential for more widespread diffusion.

o Examine individual, household, and community level factors that contribute to

vulnerability or resilience in the face of water stress.

o Identify opportunities for developing or improving services that can assist farmers to

cope with water stress.

14



o Assess the impacts of new irrigation infrastructure, policies, interventions, land use
changes, and climate change on household and community agricultural productivity and

socioeconomic outcomes over time (2017).

2.4.2 Data Collection

SEADS data collection took place in two cohorts. Cohort 1 conducted surveys from April
— May 2015. Cohort 2 from June — July 2016. Ideally, both cohorts were supposed to carry out
the survey during the same months in separate years. However, during Cohort 2’s scheduled
time, farmers were still cultivating. Drought pushed the growing season further out into the year.
This decision to change the time of the survey was made because farmers would be unable to

participate during times of cultivation.

In total, 25 communities situated along the dry zone were selected to participate in the
survey. Communities were represented by 30-40 households. The criteria for participation was
simple. Households had to cultivate paddy and be located in the desired geographic region.

Figure 3 displays the locality of each community included in my analysis.
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Figure 3: Study Sites

- Study Sites

Dry Zone

- Intermediate Zone

SEADS partnered with a research survey firm in Sri Lanka. Trained local interviewers —

enumerators — administered surveys at each household in the respondent’s primary language.

16



Enumerators were recruited from within 100 miles of each site. They went through extensive
training, both on and off site. The final team consisted of approximately 25 people, including
supervisors. Although there were both female and male enumerators, the majority were female.
Females allowed more flexibility as they were widely perceived as less threatening and

demonstrated skill at connection.

Upon approaching a household, enumerators asked to speak to the individual who made
the majority of farming decisions (head farmer). In most cases, this individual was male;
however, in a minority of households a female identified as the head farmer. The enumerator

also collected select household-level information from the head female in all households.

3. Methods

Based on the magnitude of my dataset, responses from 1148 households, a statistical
analysis was the ideal approach to interpret my data in the context of my two research questions.
For organizational purposes, I divided my project into two main phases: analysis and

interpretation. This section will highlight the steps I took to complete my statistical analysis.

3.1 Analysis

I began the analysis phase by reviewing introductory-level terminology and concepts of
statistics. Statistics in Plain English (Urban, 2010) proved to be a valuable resource to develop
the skills necessary to proceed with my analysis. Simultaneously, I learned to use SPSS
Statistics. My primary advisor, Amanda, recommended this software as the appropriate

analytical tool for its distinction in the social sciences. At the beginning of my project, I did not
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have a strong background in statistics, nor in using SPSS Statistics. I addressed these weaknesses

by relying on the guidance offered by my advisors and online resources.

I began my analysis by studying the survey, both its content and structure. As a first step,
I categorized questions based on what information they aimed to answer. Several questions
seemed to regard the same aspect of the respondent’s life, and so I tended to group those
questions together. During this phase, I also developed categories of inputs and outputs for a
series of regression models. I declared my inputs to be livelihood assets (i.e. different forms of
capital) and the outputs to be livelihood outcomes (i.e. adaptive behavior, food security,
economic wellbeing, health, and happiness). Through this process, I created a list of potential
variables I could analyze. Livelihood assets were my independent and input variables (Figure 4).
Sustainable livelihood outcomes were my dependent and outcome variables (Figure 5). At the
beginning, [ had too many variables selected and I was advised to be more selective. Figures 4
and 5 specify descriptive statistics from my final selections of input and outcome variables.

Descriptive statistics played in key role in the interpretation of my data.
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Figure 4: Descriptive Statistics of Input Variables

N Min. Max. Mean Std.

Deviation
below secondary degree (head farmer) 1148 0.00 1.00 0.29 0.46
achieved above a secondary degree (head farmer) 1148 0.00 1.00 0.24 043
First generation farmer 1148 0.00 1.00 0.02 0.14
Farmer only stated occupation is farming 1148 0.00 1.00 047 0.50
Age_U40 1148 0.00 1.00 0.22 0.42
Age_060 1148 0.00 1.00 0.20 0.40
Gender of head farmer 1148 0.00 1.00 0.90 0.29
Farmer's level of reliance on agricultural machinery; sum of HAC2A1-8 1148 0.00 800 4.74 1.08
Total paddy land holding of household (owned or rented) 1104 000 3400 343 3.32
4.1In a typical ......... season, how many people outside of your family 1144 0.00 306.00 21.56 24.79
would you hire to work on your cultivation (paddy only FAR1B_4
wealth index score 1148 -391 142 0.00 1.00
Environmental Vulnerability: Farmer's perception of the vulnerability of 1148 1.14 400 3.20 045
his/her yield to environmental threats (average of ENV3A1-ENV3A7)
% of seasons in last 5 years with lower harvest due to insufficient water, 915 0.00 1.00 0.17 0.21
weighted average by plot size
Farmer's level of participation in FO (SAT1_2; if not a FO member coded 1148 1.00 3.00 256 0.65
as no participation)
Farmer's level of satisfaction with FO (avg. of SAT1_3,SATI1_4) 1057 1.00 400 334 0.65
Mean of NDP 9234 1148 1.00 300 1.62 0.50
Village cohesion: average of CAP1_1, CAP1_2,CAP2_1,CAP2_2, 1148 1.00 400 3.04 0.54
CAP2_3
Figure 5: Descriptive Statistics of Outcome Variables

N Min. Max. Mean Std.

Deviation
Adaptive Efficacy: Farmer's perceived ability to overcome 1148 140 400 295 0.46
problems in cultivation (avg of CAP5_2, CAP5_3, CAP5_4,
CAP3_2, CAP3_4)
Risk Taking Propensity: Farmer's willingness to take risks. 1148 000 4.00 1.19 0.84
(recoded items PID2A_1 - PID2A_4 as risky choice (=1) or not
(=0). Summed all items.)
Awareness of adaptations score. Sum of ADP_[x]_A. 1148 200 9.00 6.59 1.42
Innovation Adoption; The number of adaptations that the farmer 1148 000 7.00 341 1.48
has ever adopted in the past; Sum of item B; Ranges from 0 - 9.
Last maha farmer cultivated OFCs in paddy land 1148 000 1.00 0.05 0.23
Last maha season yield (mt/ha) 1137 000 5129 4.53 2.60
Health Treatment: 3.Have you or anyone in your family not 1148 000 100 0.15 0.36
received medical facilities while being ill in the last 3 years?
1.0n which step of the ladder do you feel you personally standat 1119 1.00 10.00 5.32 1.86
this time? - head farmer
Dietary Diversity - food groups consumed per week, weighted by 1148 21.75 104.00 59.61 16.49
nutritional value
Farmer has some outstanding debt 1148 000 1.00 0.50 0.50
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Narrowing my variable list was a challenging, but necessary stage of my project. I
managed to successfully narrow my list of variables by running correlations and eliminating
variables that were too statistically similar and/ or explained the same thing. I relied on the
Pearson Correlation Coefficient to identify correlations. Once I had a smaller set of variables I
started running multi-variable regressions. Running regressions allowed me to examine the
nature and strength of the relationships between variables, the relative predictive power of
several independent variables on a dependent variable, and the unique contribution of one or
more independent variables when controlling for one or more covariates. Regression models

from my analysis will be further discussed in the Results section of this report.

In this phase I also dedicated time to making my analysis more accessible. I did this by
either designing tables in excel or creating maps with GIS. My primary advisor shared the
infographics I created with Sri Lankan stakeholders during the ADAPT — Sri Lanka Symposium.
Overall, the analysis phase took approximately 7 months to complete and paved the way nicely

for my interpretation phase.

3.2 Interpretation

At the conclusion of my analysis phase, I had a list of ten outcome variables that aimed to
address my two research questions. I also had an established idea of the statistical relationships
between my output and input variables. As such, I started looking at the literature to determine
what each statistical relationship meant for Sri Lanka. My interpretation process involved
reading peer-reviewed literature as well as reports published by humanitarian and environmental
organizations over the course of many years. Based on my findings, I brainstormed

recommendations for Sri Lanka’s efforts towards developing climate resilience. Overall, the
20



interpretation phase is where I went back to my research questions to see if they could be

answered and if so, to what degree.

4. Results

The results of my statistical analysis are laid out in the following two Multivariate
Regression Models. After each model, I delve into a short analysis of key takeaways. In this
section, looking at the appendix will be necessary to better understand the results. Following, the

Discussion section will analyze and interpret the statistical relationships identified in this section.
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4.1 Multivariate Regression Model 1

Human Capital
Education

Below Secondary

Above Secondary
First Generation Farmer
Farming Only Occupation
Age

Under 40

Over 60
Gender Male
Financial/ Physical Capital
Reliance on Machinery
Paddy Land Holding
Hired Help
Wealth Index Score
Natural Capital

Perceived Enviro. Vulnerability
Insufficient Water

Social Capital

FO Participation

FO Satisfaction

Source of Expected Assistance
Village Cohesion

F/Chi-square
R-Squared / Nagelkerke R-squared
N

Adaptive Risk Taking  Adaptation Innovation

Efficacy Propensity Awareness Adoption OFCs'
Beta p Beta p Beta p Beta p OR p
-0.05 0.14 0.14 0.00 -0.12 0.00 -0.12 0.00 1.13 0.74
-0.06 0.13 0.07 0.08 0.01 0.88 -0.12 0.00 1.03 0.95
0.03 046 0.02 0.61 0.02 0.49 0.04 023 096 0.97
-0.02 0.52 -0.04 0.29 0.06 0.08 0.02 0.58 1.00 1.00
-0.03 0.48 -0.04 0.32 -0.06 0.08 -0.05 0.15 0.22 0.04
-0.06 0.12 -0.04 0.30 0.03 0.39 0.08 0.02 142 0.34
0.07 0.06 0.10 0.00 0.05 0.13 0.04 0.19 1.89 040
0.10 0.00 -0.09 0.02 0.04 0.28 0.14 0.00 0.96 0.80
0.05 022 -0.12 0.00 -0.10 0.01 0.08 0.05 1.07 0.13
0.01 0.76 0.02 0.58 0.21 0.00 0.09 0.02 1.00 0.70
0.06 0.07 0.06 0.07 0.15 0.00 0.01 0.73 098 093
0.22 0.00 -0.12 0.00 -0.11  0.00 020 0.00 1.63 0.19
-0.02 0.65 0.06 0.06 0.00 0.98 0.05 0.14 3.04 0.11
-0.06 0.09 0.05 0.17 0.06 0.07 -0.03 037 1.55 0.29
0.03 0.38 0.00 0.98 0.12 0.00 0.09 0.01 1.53 0.17
0.09 0.01 -0.01 0.69 0.04 0.29 0.11 0.00 0.61 0.14
-0.01 0.71 0.07 0.06 -0.03 039 -0.01 0.73 1.54 0.21
5.396%* 4.622%* 8.480** 8.104** 29.75

0.10 0.09 0.15 0.14 0.10

1148 1148 1148 1148 1148

a. Robust standard errors
p<.10, *p<.05, **p<.01
'Logistic regression model

4.1.1 Model 1 Key Takeaways

Model 1 is a regression table that outlines the statistical relationship between Adaptive

Efficacy, Risk Taking Propensity, Adaptation Awareness, Innovation Adoption, and OFC’s in

relation to independent variables that represent the different forms of capital.
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The first dependent variable I looked at was Adaptive Efficacy. This variable was
measured in a scale of 1 to 4 with a mean of 2.95. This variable had a significant (p-value<.01)
relationship with Perceived Environmental Vulnerability, Reliance on Machinery, and
Community Disaster Assistance. For these variables, the Beta coefficients were positive,
signifying a positive relationship between them and adaptive efficacy. Together, all independent

variables statistically explained 10% of a farmer’s adaptive efficacy (R-squared = 0.10).

The second dependent variable I looked at was Risk Taking Propensity. This variable was
measured on a scale from 1 to 4 with a mean of 1.19. It had a significant (p-value <.05) and
positive (Beta > 0) relationship with Below Secondary Education and Gender Male.
Additionally, it had a significant, yet negative (Beta < 0) relationship with Reliance on
Machinery, Paddy Land Holding, and Perceived Environmental Vulnerability. Statistically, the

independent variables explained 9% of a farmer’s risk taking propensity (R-squared = 0.09).

The third dependent variable I looked at to study a farmer’s ability to adapt was
Adaptation Awareness. This variable ranged from 2 - 9 with a mean of 6.6. Adaptation
awareness had a significant (p-value <.05) and positive (Beta > 0) relationship with Hired Help,
Wealth Index Score, and FO satisfaction. Additionally, it had a significant (p-value <.05) and
negative (Beta < 0) relationship with Below Secondary Education, Perceived Environmental
Vulnerability, and Paddy Land Holding. Statistically speaking, independent variables explained

15% of a farmer’s adaptation awareness (R-squared = 0.15).

The fourth variable I looked at was Innovation Adoption. This variable ranged from O - 9

with a mean of 3.41. Innovation adoption had a significant (p-value <.05) and positive (Beta > 0)
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relationship with Perceived Environmental Vulnerability, Reliance on Machinery, Source of
Expected Assistance, FO Satisfaction, Hired Help, and Paddy Land Holding. Yet, it had a
significant (p-value <.05), but negative (Beta < 0) relationship with any level of education.
Overall, all independent variables explained 14% of innovation adoption by farmers (R-squared

=0.14).

The fifth and final dependent variable I looked at was OF Cs. The only variable that it had
a significant (p-value <.05) relationship with was Age and it was positive (Beta > 0). Independent

variables explained 10% of OFCs utilization (R-squared = 0.10).
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4.2 Multivariate Regression Model 2

Human Capital
Education

Below Secondary

Above Secondary
First Generation Farmer
Farming Only Occupation
Age

Under 40

Over 60
Gender Male
Financial/ Physical Capital
Reliance on Machinery
Paddy Land Holding
Hired Help
Wealth Index Score
Natural Capital

Perceived Enviro. Vulnerability
Insufficient Water

Social Capital

FO Participation

FO Satisfaction

Community Disaster Assistance
Village Cohesion

F/Chi-square
R-Squared / Nagelkerke R-squared
N

Maha No Medical Position on Dietary
Yield Attention Ladder Diversity Debt
Beta P Beta p Beta p Beta P Beta p
-0.03 049 -0.09 0.02 -0.08 0.04 -004 027 -0.15 0.00
-0.05 023 -0.05 0.15 0.00 0.94 0.00 092 0.03 0.42
0.01 0.88 -0.04 0.27 0.02 0.50 0.08 0.02 0.03 0.43
-0.01 0.85 0.02 0.64 0.05 0.16 -0.10 0.00 -0.07 0.04
0.04 028 -0.02 0.55 0.01 076 -0.01 0.70 -0.01 0.87
-0.03 0.36 0.01 0.89 0.01 076 -0.04 023 -0.15 0.00
0.03 039 -0.03 0.46 0.05 0.18 -0.05 0.17 0.01 0.71
0.14 0.00 -0.01 0.88 0.02 0.67 0.00 097 0.09 0.01
-0.12  0.00 0.08 0.03 0.12 0.00 0.09 0.01 0.01 0.82
0.13 0.00 -0.06 0.14 0.00 0.99 0.10 0.01 0.07 0.09
0.09 0.02 -0.20 0.00 0.20 0.00 021 0.00 -0.01 0.85
0.06 0.10 0.21 0.00 0.10 0.01 0.11 0.00 -0.07 0.05
-0.02 0.51 0.14 0.00 0.06 0.08 0.10 0.00 0.10 0.01
0.09 0.02 -0.01 08 -0.06 0.10 0.09 0.01 0.00 0.99
0.03 041 -0.04 0.23 0.07 0.05 0.03 039 0.00 0.96
0.02 0.50 -0.08 0.02 0.02 0.66 -0.10 0.00 -0.08 0.03
0.07 0.05 -0.03 0.35 0.03 0.38 0.04 027 -0.05 0.18
3.982%%* 7.936** 5.115%* 8.413%* 5.323 %%
0.08 0.14 0.10 0.15 0.10
1137 1148 1119 1148 1148

a. Robust standard errors
Ap<.10, *p<.05, **p<.01
'Logistic regression model

4.2.1 Model 2 Key Takeaways

Model 2 is a regression table that outlines the statistical relationship between Maha Yield,

No Medical Attention, Position on Ladder, Dietary Diversity, and Debt in relation to independent

variables that represent the different forms of capital.
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In this model, the first outcome variable I looked at was Maha Yield. This variable was
measured in metric tons per hectare and ranged from O to 52 with a mean of 4.53. Higher Maha
yields were significantly (p-value <.05) and positively (Beta > 0) correlated with Reliance on
Machinery, Hired Help, Wealth Index Score, FO Participation. On the other hand, higher Maha
yields were significantly (p-value <.05), and negatively (Beta < 0) correlated with Paddy Land

Holding. Independent variables statistically explained 8% of Maha Yields (R-squared = 0.08).

The second outcome variable I looked at was No Medical Attention. This variable ranged
from O to 1 (Yes or No) and had a mean of 0.15. It was significantly (p-value <.05) and
positively (Beta < 0) correlated with Perceived Environmental Vulnerability, Insufficient Water,
and Paddy Land Holding. Contrary to this, not receiving medical attention was significantly (p-
value <.05), but negatively (Beta < 0) correlated with Wealth Index Score, Secondary Education,
and Community Disaster Assistance. Overall, independent variables statistically explained 14%

of No Medical Attention (R-squared = 0.14).

Another outcome variable I looked at was Position on Ladder. This variable ranged from
1 to 10 with a mean of 5.32. Where a farmer stood on the ladder was significantly (p-value <.05)
and positively (Beta > 0) correlated with Wealth Index Score, Paddy Land Holding, Perceived
Environmental Vulnerability, and FO Satisfaction. Yet, it was significantly (p-value <.05) and
negatively (Beta < 0) correlated to having a Below Secondary Education. Statistically speaking,

the independent variables selected explained 10% of Position on Ladder (R-squared = 0.10)

The fourth outcome variable I looked at was Dietary Diversity. This variable ranged from

21 to 104 with a mean of 60. It had a significant (p-value <.05), and positive (Beta > 0)
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relationship with Wealth Index Score, Perceived Environmental Vulnerability, Hired Help,
Insufficient Water, Paddy Land Holding, FO Participation, and being a First-Generation
Farmer. However, it is significantly (p-value <.05) and negatively (Beta < 0) related to Farming
Being Only Occupation and Community Disaster Assistance. Statistically, the independent

variables in this model explained 15% of Dietary Diversity (R-squared = 0.15).

The fifth and final outcome variable I looked at in this model was Debt. This variable
ranged from O — 1 (Yes or No) and had a mean of .50. Debt was significantly (p-value <.05), and
positively (Beta > 0) correlated with Reliance on Machinery and Insufficient Water. However, it
was significantly (p-value <.05) yet negatively (Beta < 0) correlated with Below Secondary
Education, Farming Only Stated Occupation, Older than 60, Perceived Environmental
Vulnerability, and Community Disaster Assistance. Overall, independent variables explained

10% of Debt (R-squared = 0.10).

5. Discussion

Access to diverse forms of capital influences adaptive behavior and sustainable
livelihood outcomes among Sri Lankan farming households. In this section, I interpret the
statistical relationships identified in my Multivariate Regression Models and offer possible
explanations for each relationship. Furthermore, I place my analysis in the context of climate

resilience throughout the dry zone of Sri Lanka.

5.1 Participant Demographics

My interpretation of the data was guided primarily by participant demographics. In social

research, it is important to acknowledge demographics of a sample in order to make findings
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relevant and useful. SEADS collected data on participant’s (head farmer and head female) age
gender, religion, ethnicity, farming background, and on their seasons of cultivation. The
breakdown of these demographics is visually represented in Figure 6. Overall, considering
demographics in my analysis allowed me to better relate my findings to Sri Lankan farming

households located in the dry zone of the country.

Figure 6: Sample Demographics

Religion Ethnicity Farming Background

W Buddhist ® Hindu

B Muslim M Other M Sinhala ™ Tamil M VeteranFarmer
M First Generation Farmer

Gender of Head Age of Head Farmer Season(s) of
Farmer Cultivation

M Maha M Maha& Yala
M Under 40

B Male ®Female M Between 40 - 60
M Over 60

20%

b
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5.2 Research Question 1: Capital and Adaptation

The first goal of my statistical analysis was to shed light on the relationship between
capital and adaptation. Specifically, I wanted to identify how having access to the different types
of capital influenced adaptive behavior among farmers. Five dependent variables, discussed in
the following subsections, were analyzed to represent a farmer’s adaptability to climate change.

This section breaks down my analysis from Multivariate Regression Model 1.

5.2.1 Adaptive Efficacy

The first outcome variable I looked at was Adaptive Efficacy. Adaptive Efficacy refers to
a farmer’s perceived ability to overcome problems in cultivation. Overall, the data is showing
that an increase in natural, financial/ physical, and social capital increases a farmer’s adaptive

efficacy. On the other hand, human capital does not seem to have an influence.

The predictor variable used to represent natural capital is Perceived Environmental
Vulnerability. Perceived Environmental Vulnerability refers to a farmer’s perception of their
yield’s vulnerability to environmental threats. This variable was categorized as part of natural
capital because a farmer’s environmental vulnerability is closely tied to the availability of natural
resources. For example, as actual rainfall conflicts with expected rainfall, a farmer may feel that
his yield is threatened by a lack of water and will seek an alternative way to secure enough water
for his cultivation. As a farmer becomes more aware of changing environmental conditions, his
natural capital increases. Data from my analysis shows that as a farmer feels more vulnerable,
their adaptive efficacy increases. An explanation for this relationship can be that a farmer who

feels especially vulnerable is more likely to seek help or information to decrease his or her
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vulnerability. By becoming more informed, and therefore more prepared, a farmer can foresee

challenges and address them early on, thus building his adaptive efficacy.

Reliance on Machinery is indicative of financial/ physical capital and refers to the
diversity of equipment a farmer held. Potential examples include a tractor, sprayer, water pump,
combine harvester, and water buffalo. In Sri Lanka, having access to such equipment is a symbol
of economic wealth. Farmers that have access to a diverse range of machinery and infrastructure
are better able to adapt to climate challenges. For example, a water pump can be especially
helpful when there is little rainfall and water must be irrigated from a far distance. In this
scenario, farmers with access to established irrigation infrastructure would be better able to adapt
to drought than those who do not. As such, adaptive efficacy will be higher for farmers with
irrigation, since they know they can address the challenges of a water shortage with their

financial/physical capital.

Social capital is measured by the strength of social institutions and community dynamics
that increase reciprocity, trust, and cooperation within a society. In this model, the predictor
variable representing social capital is Community Disaster Assistance. This variable is indicative
of farmers who when disaster strikes, expect assistance from community-level stakeholders.
When farmers expect assistance from fellow community members during times of extreme
vulnerability, insight is provided as to how strong social bonds are. With this variable, I assume
that farmers who have received aid in the past from community stakeholders, have positively
benefited from such aid. An increase in a farmer’s reliance on community stakeholders to offer
support during disasters, increases their adaptive efficacy, because it assures farmers that they

are not alone in dealing with challenges thrown their way. Aid provided at the community level
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is more appropriate because it better understands the needs of locals and is overall better suited

to handle local challenges. Overall, it can be said, that social capital creates hope.

Human capital seemed to have no statistically significant relationship with Adaptive
Efficacy. This may be because regardless of education, farming background, age, and/or gender,
a head-farmer could still find resources that allow them to feel less vulnerable and better

prepared to address the challenges climate change creates.

5.2.2 Risk Taking Propensity

To address adaptive behavior, I also analyzed Risk Taking Propensity. Risk Taking
Propensity refers to a farmer’s willingness to take risks. Overall, the data is showing that Risk
Taking Propensity increases with human capital, but decreases when financial/ physical and

natural capital increases.

First, let’s look at the positive relationships. Based on the findings from Model 1, if the
head-farmer is male and has a below-secondary education, then they are more willing to take
risks in farming. Both gender and education represent a farmer’s human capital, leading me to
conclude that the willingness to take risks is overall highly dependent on human capital. A
broader explanation for this relationship can be that a lower education allows farmers to be more
open-minded and employ riskier adaptations. This is almost counter-intuitive to what we would
assume. My original thought was that more education would encourage a farmer to try new and
often riskier adaptations because they would be introduced to a wider range of possibilities
through formal education. However, based on the data, a higher education prevents riskier

adaptation measures which are sometimes necessary to address climate change. This may be
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attributed to the fact that educated farmers have a larger scope of what can go wrong. On the
other hand, farmers with little to no education execute riskier adaptations. For example, if an
NGO tells an uneducated farmer that a risky adaptation is going to benefit them, the farmer may
take the information at face value and make the change because they have little access to

contradictory information.

When it comes to gender, male farmers dominate the industry in Sri Lanka. Thus, they
are empowered by numbers and have less judgement posed upon them when they go against the
traditional norms or when risks backfire. My statistical analysis does not delve into gender, but
predefined gender roles may be highly influential in determining a head farmer’s ability to

pursue adaptive behavior.

On the other hand, as Reliance on Machinery, Paddy Land Holding, and Perceived
Environmental Vulnerability increases, Risk Taking Propensity decreases. High reliance on
machinery and large paddy land holdings are both examples of financial/physical capital. A
hypothesis for this relationship can be that if a farmer has good equipment and a large
cultivation, they simply do not have the need to make risky choices, since they have a substantial
buffer. Additionally, as Perceived Environmental Vulnerability increases, risk taking propensity
seems to move in the opposite direction and decrease. An explanation for this may be that a
farmer that already feels vulnerable may not be willing to risk much if there is a small chance of

becoming even more vulnerable.

Lastly, Risk Taking Propensity did not have any statistically significant relationship with

social capital. An explanation for this may be that social relationships both encourage and
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prevent risky cultivation practices. This variable may also be more applicable at the community
level. For example, in some communities, the average Risk Taking Propensity may be higher,
while in others it may be low or nonexistent. In this case, culture may be a more accurate

determinant.

5.2.3 Adaptation Awareness

The third variable I looked at to study a farmer’s ability and willingness to seek adaptive
behavior was Adaptation Awareness. Adaptation Awareness refers to how aware a farmer is of
adaptive cultivation practices. Overall, the data is showing that Adaptation Awareness increases
with financial and social capital, but also decreases with human, natural, and to an extent

financial capital.

First let’s address financial capital since it creates a tricky scenario for analyzing this
outcome variable. Hired Help, Wealth Index Score, and Paddy Land Holding are all indicative of
financial capital. The latter variable is statistically less significant than the first two. Adaptation
Awareness increases with a higher number of employees and a higher wealth index score.
However, it decreases when a farmer has more acres of land. A reason for this may be that a
farmer, who is wealthy, is exposed to a larger range of adaptations. This may be due to the
diverse background of farming technique among employees that expose the head farmer to new
adaptations. Additionally, a farmer may actively seek to learn more about adaptation practices
that make his farming more resilient. Regarding land holding, if a farmer has a vast expanse of
land, it might just be too hard or even impossible to try and apply adaptive behavior so the

farmer will stop seeking information on different farming adaptations.
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Adaptation Awareness also increases with social capital. The variable used to look at
social capital was FO Satisfaction. “FO” stands for farmer organizations meetings. Through FOs,
farmers remain informed of diverse adaptations that they can employ in their farming and
participate in many FO activities that aim to increase climate resilience. Those satisfied with FOs
were likely more involved and thus received more from their participation. In conclusion, it can
be assumed that participating in FOs proves beneficial for promoting adaption to climate change

among Sri Lankan farmers.

On the contrary, Adaptation Awareness decreased with increases in human and natural
capital. A variable suggestive of human capital was Below Secondary Education. Farmers with a
minimal education were less likely than their counterparts with a higher education to be aware of
adaptations. The variable representative of natural capital was Perceived Environmental
Vulnerability. A farmer who is not aware of many adaptations, may feel that his individual

vulnerability is high.

Overall, being aware of adaptations is extremely important in order to encourage adaptive

behavior among farmers. Financial/physical and social capital were the largest determinants.

5.2 .4 Innovation Adoption

The fourth outcome variable I looked at was Innovation Adoption. Innovation Adoption
refers to the number of adaptations that a farmer has adopted in the past. On average, a farmer
attempted 3 — 4 adaptations. This is not great, but it is a definite starting point. Innovation

Adoption increased with access to financial, natural, and social capital.
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Variables indicative of financial capital were Reliance on Machinery, Hired Help, and
Paddy Land Holding. Financial capital encourages the adoption of innovations by creating
buffers that allow the farmer to not bear heavy costs if things do not go as planned. The adoption
of infrastructure, particularly farming equipment, makes it easier for farmers to implement
innovations with very few changes to farming technique. Similarly, having many employees
allows a farmer to disperse work necessary for innovation, so changes are implemented more
effectively by completely utilizing the skill of each individual employee. Additionally, a large
land holding may allow a farmer the flexibility to adopt innovations on a portion of his land. If
for some reason an innovation does not work well, the farmer does not lose too much since it is a

small percentage of their entire cultivation.

Natural and social capital also influenced innovation adoption, but to a lesser degree.
Natural capital was represented by Perceived Environmental Vulnerability. As a farmer’s
perception of their vulnerability increases, he or she might adopt innovations as a coping
mechanism. Variables indicative of social capital were Source of Expected Assistance and FO
Satisfaction. Through FOs, farmers learn about innovations. Thus, FO satisfaction may regard a
farmer’s success in learning and adopting innovations they were exposed to through their
participation. Additionally, a farmer that participates in FOs, feels a greater sense of community,

in which they can depend on in times of need.

Overall, for innovation adoption, the most indicative resource was financial capital. In Sri
Lanka, wealthier farmers are adopting more innovations because they have buffers in place to

shield them from problems, should they arise.
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5.2.5 OFCs

The fifth and final outcome variable I looked at to gain a better understanding of
adaptation was OFCs. OFCs stands for “other field crops.” A goal of OFCs is to increase
economic efficiency of water through crop diversification. This can be an adaptation in itself

when water availability is particularly low as it is during the Yala season.

The usage of OFCs was dependent on human capital. Younger farmers, under 40, tended
to utilize OFCs in comparison to their counterparts who were over 60. The reason behind this
pattern may be that older farmers are more set in their ways and are not likely to derail from
them. On the other hand, younger farmers may be more open-minded and willing to experiment

and learn from different NGO’s and research groups.

5.2.6 Conclusions of Research Question 1

Based on Model 1, financial/ physical and social capital seem to be the largest
contributors to promoting adaptive behavior among Sri Lankan farmers. Both financial and
social capital create buffers that prevent a farmer from experiencing the shortcomings associated
with trying something new or different from the established norm. Thus, a farmer that has large
quantities of financial/ physical and social capital will be better able to develop climate resilience

and address the challenges associated with climate change.

5.3 Research Question 2: Capital and Sustainable Livelihood Outcomes

The second goal of my statistical analysis was to shed light on the relationship between
capital and sustainable livelihood outcomes. Through my analysis, I wanted to understand how

capital contributed to a farmer securing outcomes that promoted a sustainable livelihood. My
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analysis draws from Multivariate Regression Model 2, displayed in the Results section of this
document. The four sustainable livelihood outcomes I studied are economic welfare, nutrition,

health, and happiness.

5.3.1 Economic Welfare

An important outcome of a sustainable livelihood is economic welfare. To analyze
economic welfare, I looked at two outcome variables: Maha Yields and Debt. Higher Maha
yields supports economic welfare, but debt completely deteriorates it. In Sri Lanka, yields are the
largest contributor to financial capital and allow for the purchase or exchange of goods necessary
to ensure a sustainable livelihood. However, when a farmer has large amounts of debt, he or she
becomes trapped in a poverty trap. A poverty trap is simply an economic system that makes it
exceedingly hard for people to escape poverty. By making payments towards his pervious debt, a
farmer is not fulfilling his basic needs of the present and thus the likelihood of him borrowing
even more in the future increases significantly. Through this cycle, a farmer’s economic welfare
will always be at risk. For the best economic welfare, a farmer should have higher Maha yields
and very little debt. During the Maha season is when farmers in the dry zone of Sri Lanka
receive the most rainfall and thus cultivate the most. For this study, it is important to note that

having a Maha cultivation was a requirement for participating in SEADS.

Overall, Maha yields were dependent on financial and social capital. Reliance on
Machinery, Hired Help, Wealth Index Score, and FO Participation were all important
determinates of how great a growing season would be. Financial capital encompasses machinery
and farming hands. Large dependence on farming equipment and a large pool of helpers allows a

farmer to use resources efficiently and maximize output per hectare of cultivated land.
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Additionally, participating in farmer organizations provides farmers with information on what to

do or not to do to maximize yields.

A second output variable looked at to provide insight into economic welfare was Debt.
Debt was dependent on financial and natural capital. Farmers that relied heavily on machinery
incurred the most debt. This may be due to the fact that farmers are willing to accrue debt to
purchase machinery with the purpose or hope that such choice will increase overall yields,
allowing them to pay back the debt. Additionally, natural capital was also a factor into how much
debt a farmer had. Model 2 illustrates that a farmer who saw his cultivation fail because of
insufficient water had debt. Since the farmer in this scenario lost a portion of his livelihood, he

had no choice but to accrue debt in order to continue meeting his basic human needs.

Additionally, it is interesting to note that Maha yields decreased in larger farms. This
explains a key problem for many farmers. In Sri Lanka, most farmers do not cultivate all

available land because it is either impossible or economically unviable.

To ensure economic welfare, farmers must be vigilant on to how much debt they take on,
since too much may trap them in a poverty trap and completely decimate any chance of attaining

a sustainable livelihood.

5.3.2 Nutrition

Equally important to economic welfare is nutrition. In Sri Lanka, most farmers are
subsistence farmers. This means that the entirety of their nutrition depends mainly on what they
cultivate or what they can get in exchange for their cultivated goods. The outcome variable used

to provide insight into nutrition was Dietary Diversity. This variable was created by calculating
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food groups produced per week, weighted by nutritional value. The food groups asked about are
as follows: rice, grains, bread and starchy staples, tubers, vegetables, fruits, cooking oils/ fats,

dairy, and meat protein.

Generally speaking, Dietary Diversity was dependent on all forms of capital. Input
variables indicative of financial capital were Wealth Index Score, Hired Help, and Paddy Land
Holding. If a farmer has a high yield, they will have enough food to consume as well as a surplus
to trade for more luxuries foods, thus increasing their dietary diversity. On the other hand,
farmers with poor yields will sustain themselves on what they grow and/ or cheap alternatives
that they can afford. This does not contribute to a lot of diversity in diet, thus leading to
malnutrition. Like discussed previously, these same input variables also contribute to economic
welfare. As such, I can conclude that economic welfare is a big determinant of a farmer’s

nutrition.

Next, let’s take a look at natural capital. Perceived Environmental Vulnerability and
Insufficient Water were indicative of natural capital. A farmer who was aware of his
vulnerability to climatic variations and/ or had lost a harvest in the last four years to lack of water
seemed to have a higher Dietary Diversity. A potential explanation for this is that the farmer may

have sought assistance and adapted to address his growing limitation of natural capital.

Additional, participating in farmer organizations was shown to increase a farmer’s
Dietary Diversity. FO Participation was indicative of social capital. An explanation for this may
be that individual farmers participating in FOs have a greater likelihood of helping each other in

times of need. Aid can come in the form of trading goods or even sharing effective techniques
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for maximizing yield. When there is social capital, specifically FO Participation, economic

welfare also seems to increase.

Finally, human capital also seemed to influence Dietary Diversity. The variable
indicative of human capital was being a First-Generation Farmer. First-generation farmers are
new to the farming field, so they do not have much background in traditional farming techniques.
As such, they may adopt new techniques that maximize yields, thus increasing their overall diet

diversity.

Overall, the relationship between economic welfare and nutrition is obvious. To ensure
the proper nutrition, a farmer needs good economic welfare. As established earlier, economic
welfare is dependent on financial and social capital. As such, I reach the same conclusion with
nutrition. Financial and social capital are the most important types of capital to ensure proper

nutrition among households in the dry zone of Sri Lanka.

5.3.3 Health

Health is a major component of a sustainable livelihood. The outcome variable used to
delve into this was No Medical Attention. Households were asked if anyone in the past three
years had not received medical attention while being ill. 15% of the sample reported that this was
indeed the case. Model 2 indicates that not receiving necessary medical attention was influenced

by natural and financial capital.

Conclusively, farmers that felt especially vulnerable due to environmental change or who
had lost a harvest due to insufficient water in the last five years were the ones more likely not to

seek medical aid. This is probably due to the high costs associated with health care in Sri Lanka.
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A minimal percentage of farmers who participated in this survey had health insurance. Farmers

who are struggling to feed their families, will not prioritize their health during times of hardship.

Generally, households with a high Wealth Index Score did not face this struggle.
However, an interesting relationship did come up when looking at financial capital. The data is
showing that as a farmer’s paddy land holding increases (financial capital), they or a member of
their family is less likely to receive medical attention when they need it. This is counterintuitive
since thus far we have categorized land ownership as financial wealth. A possible explanation
may be due to culture. A farmer may resort to more traditional medicine like spiritual healers or

herbal medications that can be found/ grown in their land.

Overall, health among Sri Lankan farming households was highly dependent on natural

and financial capital.

5.3.4 Happiness

Along with health, happiness is an equally important outcome when insuring a
sustainable livelihood outcome. Happiness may even be considered an extension of health since
a person’s happiness contributes largely to their mental health. Farmers in the study were asked
to place themselves on a happiness ladder. Placing themselves at the bottom step (1) meant a
farmer was unhappy with their life. Placing oneself at the top-most step (10) meant that the
farmer was the happiest imaginable. The majority of famers placed themselves around the
middle (5). Since a large portion of the sample was Buddhist, faith can be a reason for this

explanation. Part of Buddhist doctrine is acknowledging that no one’s life is or will be perfect.
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Where a farmer stood on the ladder was dependent on financial, natural, and social
capital. Financial capital was analyzed by looking at Wealth Index Score and Paddy Land
Holding. Farmers who were financially stable and had large expanses of land tended to be on the
higher step of the ladder. Natural capital was measured by looking at Perceived Environmental
Vulnerability. This is an interesting relationship. The data is showing that farmers who feel more
vulnerable tend to be happier. This too is counterintuitive. An explanation for this relationship
can also be religion. A prime doctrine of Buddhist religion is that all life is suffering. Perhaps

farmer that feel the most vulnerable are more in tune with their religion.

Finally, social capital also showed an influence on happiness. Social capital was studied
by looking at FO Satisfaction. Farmers who were socially active, be that through farmer
organizations, tended to be happy/ live happier lives. This may be due to general human nature

which craves emotional relationships.

Overall, happiness was dependent on financial, natural, and social capital. As such, it can

be concluded that in order to ensure happiness a farmer must have access to a diversity of capital.

5.3.5 Conclusions for Research Question 2

Based on the significance of relationships outlined in Multivariate Regression Model 2,
sustainable livelihood outcomes are largely dependent on financial/ physical capital.
Additionally, it seems that the livelihood outcomes of nutrition, health, and happiness are
dependent on each other. I reach this conclusion based on each outcome variable sharing

significance with the same input variables representing the different types of capital.
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6. Recommendations

Financial/ physical and social capital were the most significant determinants of adaptive
behavior and sustainable livelihood outcomes among farming households in the dry zone of Sri
Lanka. Financial capital is an observable conclusion. However, the role of social capital often
goes unnoticed. Research is finding that social capital gives rise to financial capital and
economic development (Woolcock & Narayan, 2000). Additionally, it plays a prominent role in
promoting sustainable livelihoods. A recent study found that the factors that best prescribe
people's perceptions of livelihood recovery are formal networks in the community as well as
leadership and trust of community-based organizations (Minamoto, 2010). Most national and
international aid groups focus on creating financial capital by trying to increase yields and

savings, but the creation of social capital may require even less resources and be just as valuable.

Sri Lanka is still recovering from the impacts of its recent civil war, so social capital may
not be at its peak simply because the legacy war leaves behind tends to be extensive. Also, those
impacted the most by the war were people in the dry zone, my study group. As such, a different
approach to social capital may be necessary. Research indicates that rather than focusing on
engineering social capital, external agencies need to focus on better understanding the
preconditions for social capital formation and how they can contribute to the creation of an
enabling environment (Uphoff & Wijayaratna, 2000). Through my study, I reach a similar
conclusion. Organizations should focus on creating conditions that contribute to the formation of

social capital, rather than focusing on creating social capital itself.

In Sri Lanka, some ways to create conditions for social capital growth may be through the

creation of weekly communal events and/ or large celebrations for national holidays. Social
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events like these recommended do have costs associated with them, but it would be a worthwhile
investment by aid organizations, governments, and community leaders hoping to increase social
capital. Something that seems to already work very well is participation in Farmer Organizations.
To increase participation, community leaders need to devise ways that further incentivize diverse
participation in FOs. Organizations should seek members from different demographics in order
to create a greater sense of community engagement. The creation of social capital will create
bonds of shared values, norms, and institutions that are a catalyst for development. Overall, the
level of development a country experiences is the best indicator of climate resilience that will be

achieved.

7. Limitations

An identified limitation of this project regards SEADS. SEADS was not specifically
designed to address or collect information on all forms of capital equally and thoroughly. As a
result, some types of capital were better represented by questions asked than others. Such
discrepancy, prevented me from executing a more holistic and extensive analysis of how capital

manifests in Sri Lankan farming households and communities.

8. Significance and Further Research

Throughout this research project, a primary focus was the simplification and visualization
of my dataset. My dataset is large and extensive. As such, the only way to make it meaningful
and useful is by simplifying and increasing accessibility. The infographics I created during this

project were distributed to Sri Lankan stakeholders in August of 2017 and will be used to aid
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climate resilience efforts throughout the island. Furthermore, I am beginning the process of

publishing the findings of my statistical analysis.

Although my research was extensive, I did not accomplish everything I set out to
accomplish. This project included data collected from 25 communities in the dry zone of Sri
Lanka. Due to time constraints of my project, community-level adaptive behavior and
sustainable livelihood outcomes were not studied. For future research, it would be interesting to

study how these aspects of climate resilience manifest and vary among communities.
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SEADS-HH

Cohorts 1 &2

April 17,2015

SRI LANKA ENVIRONMENTAL AND AGRICULTURAL DECISION-

MAKING SURVEY—HOUSEHOLD QUESTIONNAIRE

(SEADS-HH)

The SEADS survey project include household (SEADS-HH) and community (SEADS-C) questionnaires. The SEADS is a
component of the ADAPT-SL project (https://my.vanderbilt.edu/srilankaproject/), a collaboration between Vanderbilt
University (USA) and the National Building Research Organization (Sri Lanka) (affiliated to the Ministry of Disaster
Management). The ADAPT-SL project is funded by the US National Science Foundation.

SEADS Contributors (alphabetical order): Bazuin, Joshua; Berry, Steven; Burchfield, Emily; Carrico, Amanda R.; Cooray,
Rohan; Dhamruwan, Malaka; Frazer, James; Gilligan, Jonathan; Greene, Ashley; Gunda, Thushara; Hornberger, George;

Head Farmer, Day 1 Module

Jacobi, John; Munasinghe, Dayan; Stone, Elizabeth; Sugathapala, Kishan; Thabrew, Lanka; Truelove, Heather B.

Please direct all questions about the use or development of SEADS-HH instrument to: Heather Barnes Truelove,
PhD, Department of Psychology, University of North Florida, h.truelove@unf.edu.

Formatting
1. District
2. DSdivision
3. GN Name and code a) Name b) ID
4. Village Name and ID # a) Name b) ID

5. Sampling Frame List ID (1 — 400)
6. Selected Farmer’s ID (1 — 35, 40, 60, 80)
7. Person name in the sample list
3. Name of head farmer of the household 1= Sqme as person on list 2 = Other family member

. . If different the name

interviewed
9. 1stsession: Date and time: MM: DD From To 1AC 2BC
10. 2" session : Date and time: MM: DD From To 1AC 2 BC
11. 3 session : Date and time: MM: DD From To 1AC 2 BC
12. Interviewer Name & Code

13.

Supervisor Name & Code




SEADS-HH Cohorts 1 &2 April 17,2015

Table Concerns 1: Major challenges

What do you consider to be biggest challenges to your family’s well-being? Please consider the farming
challenge s well as other family challenges.

Instructions: Record up to 5 major challenges as in the same order that the farmer claimed.

Rate after the first
day’s interview in
order of their
importance

1= most important

5= least important




SEADS-HH Cohorts 1 &2 April 17,2015

| am going to read out some farming equipment which are used in farming. Can you please tell me if they are used in the farming
activities of your family?

Table HAC2: Farm Assets and Equipment
Instructions: Record whether the household use each item, for agricultural purposes only. If yes,
indicate whether the item is owned, rented, borrowed (used at no cost), or other.
Equipment Is ... used by famer? How?
(a) (b)
1 Tractor (Hand Tractor/Two wheel) | Yes ........ 1 OWNS ..o 1
<H> No ......... 2 ->next row Rents.....ccccoceveeeviennae 2
BOrrows .........ccccuneee. 3
Other.......ccoccevievnirennnnn. 4
2 Tractor (Four wheel) <H> Yes ........ 1 OWNS ..o 1
No ........ 2 ->next row Rents.....cccoeeviviviennas 2
Borrows .......cccceeveinen 3
Other.....cooeeirirrane, 4
3 Sprayer <H> Yes........ 1 OWNS ..o 1
No ........ 2 ->next row Rents.....ccooceeviiiinnas 2
BOrrows .......c.cccccveneee. 3
Other.....cevereera. 4
4 Water Pump (for farm use) <H> Yes........ 1 OWNS ..o 1
No ......... 2 ->next row Rents.....ccccoceveeivienae 2
BOrrows .......c.ccceveneee. 3
Other.......coccevveerrennnn. 4
5 Combine harvester- Ghost Yes ........ 1 OWNS ...oocvvecrrenn 1
No ........ 2 ->next row Rents....cccocoeveverireinns 2
Borrows .......ccccecvevnen 3
Other......ccooevvererrnan. 4
6 Combine harvester- Tsunami Yes........ 1 OWNS ... 1
No ........ 2 ->next row Rents.....ccocoeeveviiiinnas 2
BOrrows ..o 3
Other......ccooeevueveene. 4
7 Thresher (AgroTec) <H> Yes........ 1 OWNS ... 1
No ......... 2 ->next row Rents.....ccccoceveeeviennee 2
BOrrows .......c.ccccuevneee. 3
Other.......ccocoevvevnrnnnnne. 4
8 Combine harvester- Other Yes ........ 1 OWNS ...oocvrererreinn 1
No ........ 2 -> next row Rents.....ccocoeveeiirennes 2
Borrows .......ccccoeeuevnee 3
Other.....coceeeerrane 4
9 Buffalo Yes........ 1 OWNS ... 1
No ......... 2 ->next row Rents.....cccoceiveiinnnas 2
BOrrows ........cccccuevneee. 3
Other.....ccceveeeerea. 4
10 | Do you use traditional equipment | Yes........ 1
(e.g., scythe, tiller, hoe) No ......... 2
11 | Do you have a space to store Yes, inside house.....1 ->Nexttable | OWNS .....c.ccccoviniuen. 1
your harvest? Yes, outside house....2 ->(b) Rents ....ccovvvevieriineines 2
NO oo 3 ->Nexttable | BOrmows..........cceveee... 3
Other.....ccceveiirerrane, 4




SEADS-HH

Table LAN 1: Agricultural Land Tenure

Cohorts 1 & 2 April 17,2015

Ask about any agricultural land held by the household. Land that is ‘held’ includes any land that is owned, rented, borrowed, or informally occupied, including Bethma lands cultivated in the last
seasons or more frequent basis, and put the name as “Bethma land”.

Name of Type of land Area | Tenanc How | Type of crop Do you How do Main Tank/ | Storage Tank/ | Name ofthe | Locatio | Name | Name
land (b) [acres] y long 1= Paddy cultivate this you Reservoir Drainage sluice gate/ non of the or
(a) (c) (d) have | 2=Seasonal land in typical | generally | (Majoronly) | Tank/ Minor Main canal? field D- numb
Paddy/low you crops Maha and/or irrigate 1= Padaviya Tank (K) canal? | canal? | er of
land......1 (see been | 3=Perennial Yala ? this land? | 2= Name Major (L) (M) the
High codes) | farming |crop (G) ifonly 5/6 | Pimburattew 1= Left Bank turnou
land............. 2 this land | 4=Others MA gotoU |a (Not applicable | 2= Right Bank Only | tifield-
House regardle (H) 3=Galoya where itisnot | 3=CentreBank | Heaq | askfor | canal
ssof |(MA) Both seasons MA 4=Kantale usedand for | 4 oﬁ:omrm:%oq 1 major | (N)
Chena........cccooevvnee. interrupt (F) (total area)...1 5=Giant's Rain-only mwﬁm% M | mm Middle.. | system
4 ions ? In Maha only Tank farmers) sidein column 2 s Only
Tank .......... 5 (e) (total area)....2 (see 6=Udawalaw K2) Tail...... 99- ask for
Others .......... 6 In Yala only codes; all | e ) Minor 3 Don't | major
(# of (total that apply) 0] 5= Upper Know | system
years) area)......3 6= Lower s
(E) In Maha only 7= Centre 99-
(part of land)...4 8= Other (Enter Don't
In Yala only (as name or the # Know
from the left
Bethmal part of sidein column
_msavm —ANV
K1 K2
1 1234
2 1234
3 1234
4 1234
5 1234
Tenancy (d) How do you irrigate this land during... (h)
Own (Including Sinnakara,/Mahaveli)..........cccccooereerierinennnes 1 Major Reservoir- Mahaweli Authority .............. 1 Pumping/divert from canals/streams efc....... 10
Gov't owned/rent ( Swanboomi/Jaya/ Balapathra/LDO) Major Reservoir- Irrigation Dep't ........cccccuenee. 2 Other (SPECIfY.....c.eurierierrreieeeireresee e 11

Rent/Lease- Privately owned/ Anda”/Porondu”.....................
Shared: “Thattu/ kattu maaru” ...........cccoveernerennnininnnns
Occupied free of rent ...
Reservations(Encroach) .. .
Government/ Other owned uses for bethma ....................
Other SPECITY ..ot eeeeen

Major Scheme (MASL)- Minor Storage/Drainage tank.....3

Major Scheme (ID)- Minor Storage/ Drainage tank..........

Minor tank ... .5
Minor tank, Dr: .6
AGIO-WEIl ..o 7
Rainfed only/No irrigation ..........cccocoeevreereeeen. 8
ANIKEL. .o 9
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Table LAN 1: Agricultural Land Tenure (Cont..)

Cohorts 1 & 2

April 17,2015

Name of Total Number of days | How satisfied | How frequently do you take | How satisfied How frequently do you take irrigation How satisfied are you
land do you take irrigation are you with | irrigation water to your land | are you with the water during the latter stage? with the amount of
(a) water during field the amount of | during the growing stage? amount of (S) irrigation water you
preparation (Including irrigation Q) irrigation water receive during latter
the time of water you you receive stage?
herbicides/weedicide receive for | R. Rotation . ....Days during growing | R.Rotation . ....Days (1)
application? field H. ....hours per rotation stage? H. ....hours per rotation 1 = Not satisfied
(Continuously or preparation & (R) 2 = Somewhat satisfied
intermittently) during the (eg. Every 7 days, 6 hours) 1 = Not satisfied (eg. Every 9 days, 6 hours) 3 = Very satisfied
(0) application of 2 = Somewhat
herbicides? satisfied
(Number of days water (P) 3 = Very satisfied
is taken to the farmer’s
field. Not the number of | 1= Not
days water is released | satisfied
from the major tank ) | 2 = Somewhat
satisfied
..... of days 3= Very
(eg 14,21 0or 30 days) | satisfied
4=NA
01 02 P1 P2 Q1 Q2 R1 R2 $1 S2 T T2
Maha Yala Mah | Yala Maha Yala Maha Yala Maha Yala Maha Yala
a
1 R. H. | R H. R. H. R. H.
2 R. H. | R H. R. H. R. H.
3 R. H. | R H. R. H. R. H.
4 R. H. | R H. R. H. R. H.
5 R. H. | R H. R. H. R. H.
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Table LAN 1: Agricultural Land Tenure (Cont..)
Name of land In the past 5 years, [if U <10] Of the seasons you Of the seasons you cultivated (# in U), how many
(a) how many seasons Why did you not cultivate cultivated (# in U), how seasons did other problems (e.g., flood,
have you cultivated those seasons? many seasons did you elephants, epidemic) cause a lower than
this land? (V) have a less than expected expected harvest?
() 1=Insufficient water harvest due to (X)
2=Flooding not enough water/rain?
3=Elephants/animals (W)

4=Worked outside
5=Sick
6=0Other

GBI —
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Table LAN 3: Agro-well or pond Irrigation

Cohorts 1 & 2

April 17,2015

Collect the following information about each agro-well that is held by the house? If there are no agro-wells, ‘x’ out the table.
Well/ Well or pond? When was ........ How deep ..........is? Who owns ......it? Cost to household (material + labour)
pond (a) installed? (©) (d) to establish/"buy-in"..........7
# Agro-well................ 1 (b) Feet: HOUSENOID ... (e)
Pond 2 Year:__ _ Privately owned by someone outside of household ....... 99 =Don’t know/can’t say
Collectively/Community OWned............ccccovevvviserninenens SLR:
Other (SPECIY) ......cvvreeecrireirenereeee e
1 1 2 1 2 3 4
2 1 2 1 2 3 4
3 1 2 1 2 3 4




SEADS-HH

Cohorts 1 &2

April 17,2015

Table FAR1: Last Seasons (Maha 2014-15 & Yala 2014) Paddy Land Usage, Harvest,& Seed varieties used with OFC deatils

This table refers only to paddy land. Record the number of acres of paddy land that were used in Last Maha (harvested in 2015) & Last Yala (Harvested in 2014).
If land was not used in the way specified, enter 0 as the number of acres.

Units etc Last Maha Typical Maha Last Yala 2014 Typical Yala
2014/15
1. How much of your paddy land did you | Acres:
cultivate with rice? 99. Not cultivated
2. Total area lost due to drought, flood, Acres:
. cres:
diseases, elephants, pests etc.)
a. Land and weir preparation
b. Sowing
3. Total cost for the season (estimated) C. _umq lizer, Pesticides,
weedicide

Ask the main or biggest cost first. Start a

dialog and identify the cost items and help
farmer to estimate each cost item and help
to get the total cost estimate for a seasons

d. Harvesting & Transport

e. Land rent (if paid in bushels,
convert to rupees)

f. Other costs

g. Total cost (roughly estimated)

4. Inatypical season, how many
people outside of your family would Total # of hired person days for
you hire to work on your cultivation the season:
(paddy only)?
5. Whatis your paddy yield in .
.......(Season)? Bushels:
6. After harvesting total yield that was lost | Bushels:
to damage (e.g., pests, mold, mice,
etc.) (999-if no paddy is cultivated)
7. Total yield kept/keeping for Bushels:
consumption? (999-if no paddy is cultivated)
8.  Used to pay off debt/rent, etc Bushels.
) ’ (999-if no paddy is cultivated)
. . Bushels:
?
9. Total yield to sold/planning to sell? (999-if no paddy is cultivated)
. e.g., BG 300, AT308; Samba;
10. Seed/ variety 1 used Ponni; Heenati).
11. Seed/ variety 1 time duration (e.g.,25,3.0.3.5, 4.0 etc)
12. Seed/ variety 1 planted Acres
13. Why did you choose to cultivate this Costof seed .....ccvvvrvnee. 1
seed/ variety 1? Higher Yield.........cccccovene. 2




SEADS-HH

Cohorts 1 &2

(All that apply; spontaneous)

Availability of seed .......... 3
Receives good price for ..4
Drought tolerant ..............5
Flood tolerant ..................6

Expert recommendation 7
Due to tradition/habit ...... 8

April 17,2015

Crops (OFC) in your paddy land?

Preference/taste .
Promotion scheme......10
Yaya used this............ 1
Other (explain) ........... 12
14. How much extent of seed/ variety 1 do Acres:
you usually plant in a typical ..... _
season? 9997 = Depends season to
season
15. Seed/ variety 2 used Wmmm..m_._o%wwﬁ%._.wom“ Samba;
16. Seed/ variety 2 time duration (e.g., 2.5,3.0.3.5, 4.0 etc)
17. Seed/ variety 2 planted Acres
Costof seed ....ccovvvrennen. 1
Higher Yield..........cccccocee. 2
Availability of seed .......... 3
Receives good price for ..4
18. Why did you choose {0 culvate this | Droag Corant w8
seed/ variety2? | oo T s
; Expert recommendation 7
(All that apply; spontaneous) Due to tradition/habit ...... 8
Preferenceftaste ............. 9
Promotion scheme......10
Yaya used this
Other (explain) ...
19. How much extent of seed/ variety 2 do Acres:
you usually plant in a typical ..... 9997 = Depends season to
season?
season
20. Do you normally cultivate Other Field 1=ves

2=No (Move Q25))
997=Yes, annual crops
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9997=Depends on the season

21. How many acres you cultivate with
other field crops last.... season?

22. What other field crops did you plant in
your paddy land?
(use OFC codes, enter all that apply)
(enter '99' if no OFCs cultivated)

Acres:

23. Total cost of cultivating OFC in paddy

Rs. per season
land (per season)? P

24. Estimated total earning from OFC
altogether in paddy land by selling (per | Rs per season
season)?

25. How much of your paddy land did you

leave fallow or not cultivated in? Acres:

26. Did you use your paddy land in some Use:
other way that | have not mentioned? If | Acres:
S0, please explain.

Crop Code:

1= Paddy; 2= Kurakkan; 3= Maize; 4= Other Cereals; 5= Yams; 6= Sesame; 7= Finger Millets; 8= Cowpea; 9 = Soya Bean; 10= Moong Beans/Green Gram 11= Other Pulses; 12= Leafy
Vegetables; 13= Vegetables; 14= Cinnamon; 15= Chili; 16= Pepper; 17= Other Condiments;; 19= Papaw; ; 20= Melon 21= Pineapple; 22= Mangoes; 23= Oranges; 24= Other Fruit; 25=
Coconut; 26= Dhall (Mysoor, Thora, Kadala, etc); 27= Okra; 28= Onion; 29= Banana; 30= Potato; 3 1= Bitter Gourd; 32= Pumpkin;;33=tomato 34= Other Specify

Table FAR 2: Non-Paddy Farmland (Chena or High land) Cultivation

10
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Q: Could you please tell me about the other field crops that you cultivate on all non-paddy land (chena or high land) in a typical season and your plans to cultivate next year.
INTERVIEWER: Use the Other Field Crops Codes. Only consider the crops which are grown for commercial purposes.

Typical Season/ year Plans for Next Season/ year
(a) (b)
(Write down answer and put the codes later) (Write down answer and put the codes later)
Yala Maha Annual (e.g. Bananas, Yala Maha Annual (e.g. Bananas,
(al) (a2) pineapple etc.,) (b1) (b2) pineapple, etc.)
(a3) 99=don’t 99=don’t (b3)
know/cant tell | know/cant 99=don’t know/cant tell
tell
1. Crop codes
2. Approx. total cost
3. Approx. total
income

Table FIN 2: Head farmers - Non-farm Income & Remittances/ Social Safety Nets etc.

Determine if the household earns any other income in addition to their farm. If the answer is no, skip to the next table.

If the answer is yes, indicate the wage earned by the household using one of the four units (e.g., daily, monthly, seasonally). Leave any cells blank that
do not apply. All values that are entered should be recorded only once. All the figures that are entered should be relevant. Do not enter irrelevant
information or total figures.

Encourage the respondent to give an approximate value if he/she is unsure

1. Does this household have any other sources of | Yes..........ccc........ 1
income other than farming? o T 2 skip to next table
Respondent claimed amounts Converted annual amounts,
Daily Monthly Seasonally Annual after verification from
(a) (b) (c) (d) respondent

(e)

2. Daily wages/ labour

3. Animal husbandry

4. Government service/private salaried employee

5. Self-employment/own economic activity

6. All other non-farm income

7. Internal or external transfers/ remittances

8. Social Protection benefit (Samurdhi/ /disability
[Other)

_ Table SAT 1. FO Satisfaction, Water Management Satisfaction

11
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Cohorts 1 & 2 April 17,2015

Instructions: Ask participants to answer each of the following statements. Circle the appropriate response for each question.

1. Are you a member of the farmer organization (FO)? YES ot 1
NO ot 2 skip toitem 5
Thereisno FOhere ..., 4
2. How often do you participate in meetings? NEVET ..ot 1
SOMEtIMES.....ovreirceee s 2
AIWAYS ..o seeseene
3. Can you cooperate with other FO members to tackle mutual problems? Notatall .....cooeerveeveiecee e 1
SHOW CARD 3/Readout all answers options ATNIE oo 2
SOMEWhaL........ccovirrrce, 3
Very much. .4
4. Are you generally satisfied with your FO? Notatall ..o 1

SHOW CARD 3/Readout all answers options ATIE oo 2
Somewhat..........cocnreerenee e, 3
Very MUCH ... 4
5. What do you think about the condition of the irrigation infrastructure (i.e. canals, tanks, anicuts, bunds, poles, gates etc)in Poor qUality ......coveeereererer e 1
this village? Moderately good quality ........cccoereureunienee 2
Good quality ... .3
6. Would you say that water in your tanks and canals is generally well managed in your community? Notatall ....c.ooeeerieeecc e 1
SHOW CARD 3/Readout all answers options ANIE oo 2
SOMEWhaL.......c.ccvirieree s 3
VEery MUCH ... 4
7. Would you say that farmers in this community get an equal amount of irrigation water per acre of land Notatall ..o 1
SHOW CARD 3/Readout all answers options ATIE oo 2
Somewhat.. .3

Very much.

Table CAES: Agricultural Advisory Services Usage

2
1. Have you used 1920 agriculture advisory service 1 No
last 5 years? yes ) .
(Skip to question 3)
2.Was their advice useful in rectifying your 1 2 3
problem? Very useful Somewhat useful Not useful
1 2

3. Will th i in?

ill you use the service again Yes No

12
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Table CAP 9. Occupational Attachment

Now | am going to ask about how you feel it is to be a farmer.

1. Are you happy being a farmer?

2. Do you consider farming a good profession? mwa A :Emmoooa _,\_oamﬂmﬁwm_v\ good OMoa
NO o 1

3. Would you like to see your children become farmers? Yes, but only if they have another job ....2
YBS 1ottt 3

Table Concerns 1: Major challenges

Rate the concerns in the order of their importance

13
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SRI LANKA ENVIRONMENTAL AND AGRICULTURAL DECISION-MAKING SURVEY—
HOUSEHOLD QUESTIONNAIRE
(SEADS-HH)

Head Farmer, Day 2 Module

Interviewer Name & Code
Supervisor Name & Code

1. 1stsession MM: DD From To 1AC 2BC
2. 2" session MM: DD From To 1AC 2BC
3. 3gsession MM: DD From To 1AC 2BC
4.
5.

Page 1 of 12 Do not copy or distribute without written consent from authors
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Table ADP1: Farm Practices
Today we would like to start the conversation on a number of cultivation practices that are used in some communities throughout Sri Lanka. Start by asking the farmer if he has heard of this
practice. If the farmer has not heard of the practice, you may skip to the next row. Please note the ‘skip’ and ‘spontaneous’ instructions. This table extends across multiple pages.

Cohorts 1 &2

April 17,2015

Cultivation Practice Have you heard of? | Have you ever | Did you practice during For what Was it Do you intend to | Why haven’t you tried this? | Do you consider
(a) practiced...? the last Maha (2014/15) | purpose...? effective...? practice in the this practice
(b) or Yala (2014) (d) (e) future...? (9) risky?
seasons? (f) (h)
Yes 1(gotob) Yes .1 (c) Allthat apply; | SHOW CARD All that apply; spontaneous
No....2 (skiptonext |No....2 (skip to Spontaneous 4 1=Yes SHOW CARD 4
row) f) 2=No 1=Not at all
1=Maha 1=Increase 1=Not at all ; ; 2=Alittle
2=Yala income 2=Alittle mwwuoohhmﬁ_ﬁw\mw practiced] 3=Moderately
3=Both 2=Due to 3=Moderately 2=Too expensive 4=Very
4=Neither (skip to f) | water scarcity...| 4=Very 3=Insufficient labor
3=Advised by 4=Not effective
expert(eg:agri 5=Reduction in yield
cultural 6=Insufficient knowledge
extension 7=Other Amn.mo_g
officers) 8=No barriers
4=Common in
area/
5=Custom/tra
dition
6=Other
Ask only if ever practiced -
Bethma 1 2 1 2 1 2
Kakulan/ Kakulama 1 2 1 2 1 2
Planted other field crops 1 2 1 2
in low land
Recycling irrigation 1 2 1 2

drainage water; capturing
and re-using drainage
water

Page 2 of 12
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Cultivation Practice Have you heard of? | Have you ever | Did you practice during For what Was it Do you intend to | Why haven’t you tried this? | Do you consider
(a) practiced...? the last Maha (2014/15) | purpose...? effective...? practice in the this practice
(b) or Yala (2014) (d) (e) future...? (9) risky?
seasons? (f) (h)
Yes 1(gotob) Yes .1 (c) All that apply; | SHOW CARD All that apply; spontaneous
No....2 (skiptonext |No....2 (skipto Spontaneous 4 1=Yes SHOW CARD 4
row) f) 2=No 1=Not at all
1=Maha 1=Increase 1=Not at all : ; 2=Alittle
2=Yala income 2=A little quoohhﬁn_ﬁw\mw practiced] 3=Moderately
3=Both 2=Due to 3=Moderately 2=Too expensive 4=Very
4=Neither (skip to f) | water scarcity...| 4=Very 3=Insufficient labor
3=Advised by 4=Not effective
expert(eg:agri 5=Reduction in yield
cultural 6=Insufficient knowledge
extension 7=Other (specify)
officers) 8=No barriers
4=Common in
area/
5=Custom/tra
dition
6=Other
Ask only if ever practiced -
Short-duration seed 1 2 1 2
variety (early yielding
varieties; short duration
means less than 3.5
months)
Parachute Method (using 1 2 1 2
trays)
Transplanted Seedlings 1 2 1 2
(vs. broadcast method,
other than parachute
method; by hand or by
machine)
Alternate Wetting and 1 2 1 2
Drying Irrigation;
Saturation irrigation
Low flood depth 1 2 1 2

irrigation (< 3 inches
deep)

Page 3 of 12
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Cultivation Practice Have you heard of? | Have you ever | Did you practice during For what Was it Do you intend to | Why haven’t you tried this? | Do you consider
(a) practiced...? the last Maha (2014/15) | purpose...? effective...? practice in the this practice
(b) or Yala (2014) (d) (e) future...? (9) risky?
seasons? (f) (h)
Yes 1(gotob) Yes .1 (c) All that apply; | SHOW CARD All that apply; spontaneous
No....2 (skiptonext |No....2 (skipto Spontaneous 4 1=Yes SHOW CARD 4
row) f) 2=No 1=Not at all
1=Maha 1=Increase 1=Not at all ; ; 2=Alittle
2=Yala income 2=A little quoohhﬁn_ﬁw\mw practiced] 3=Moderately
3=Both 2=Due to 3=Moderately 2=Too expensive 4=Very
4=Neither (skip to f) | water scarcity...| 4=Very 3=Insufficient labor
3=Advised by 4=Not effective
expert(eg:agri 5=Reduction in yield
cultural 6=Insufficient knowledge
extension 7=Other (specify)
officers) 8=No barriers
4=Common in
area/
5=Custom/tra
dition
6=Other
Ask only if ever practiced -
10.Sri Method (SRI; System 1 2 1 2

of Rice Intensification;
Madagascar method)
(keeping a small distance
between two plants and
planting only one plant
in each place)

Page 4 of 12
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Table FIN 3: Voluntary Insurance
Can you please tell us whether this household currently holds any of the following forms of insurance.

ltem #5 refers to cropland insurance that is purchased voluntarily, such as through the Agrarian and Agricultural Insurance Board. Cropland insurance that the farmer is required to purchase
(such as with a loan or when buying fertilizer) should not be counted here. If the household holds any forms of insurance not listed here, enter them in line 6.

1. Life YES oot 1
NO. .o 2
2. Property YES e 1
NO o 2
3. Home

4. \oluntary cropland insurance
(this does not include fertilizer insurance scheme or insurance
required for loan)

5. Are you a member of a farmer’s pension? YES e 1
NO .o 2

6. Other voluntary Insurance excluding vehicle insurance Yes 1

specify No 2

Page 5 of 12 Do not copy or distribute without written consent from authors
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Cohorts 1 &2

April 17,2015

Table FIN 4: Head Farmer Debt

Have you got any debt or a borrowed amount from any source that is yet to be settled?. If the farmer has debt, collect the following information on 5 loans. If the farmer has no debt, mark the

table as NA.
No. Purpose? Sources How much Loan Term Are you repaying this loan by Ask only if paying in cash Ask only if paying in form other
of (b) (c) did you (e) cash, by crop, or a (e.2=1or3) than cash (e.2= 2, 3, or 4)
loan receive? combination?
(a) See codes See codes (d) If giving in season, (e.2) Interest Rate If not paying in cash, how are
or any other time _(f) _you paying back the loan?
Rupees: period, convert to Awomm: only . (f.1) | Unit (f.2) (if a crop, which crop and how
h 2=Crop only.....skip to g much is owed?)
months 3=Both cash and crop % 1=Once a week (9)
4=Other 2=Twice per month
Months: 3=Once a month
99=No fixed term 4=Seasons
5=Yearly
6=0ther (specify)
1
2
3
4
Purpose (b) Source (c)
1=Consumption 6=House construction Private commercial bank.......c..c.cccovevinininiennes Friends/NEIGNDON ..o 8
2=Education fee 7=Marriage Government commercial bank...............cc.c....... Private [0aner.........ccovveiiineirieieeese e 9
3=Ag Production .........ccoereereerrenenesnnireesnennennn, 8=Funeral RUFAIDANK ... COOPETALIVES....evrvrerieerrieieieissieese st ssses s 10
4=Startup or expand non-farm enterprises........ 9=Health SAMUIANI .....cvieccs e From working place (i.e., formal sector employers)............... 1
5=Migration . .. 10=0ther (specify) Sanasa .5 Others (specify) .
Rural development bank ..........ccccoveneunininicnnes
Special projects (e.g. DiviNeguma) ...................
Page 6 of 12 Do not copy or distribute without written consent from authors
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Table ENV1: Perceived Changes in Environment

Ask each of the statements and record the respondent’s perception of whether the following conditions have changed since he/she
was a child. If the farmer states that he/she does not know or cannot say, indicate this in the last column. Do not offer ‘can’t say’ as a
response option.

According to your experience since childhood... (Read out the statement)

1. The environment temperature 1 2 3 4
Has decreased Has not changed | Has increased Can’t say

2. The beginning of the rain in Maha 1 2 3 4
season Is earlier Has not changed Is later Can’t say

3. The rainfall during Maha season 1 2 3 4
Has decreased Has not changed | Has increased Can’t say

4.  The spread of rain during the Maha 1 2 3 4
season Less spread Has not changed More spread Can’t say

5. Heavy rain within a short period in 1 2 3 4
Maha season Has decreased Has not changed Has increased Can’t say

6.  The beginning of the rain in Yala season 1 2 3 4
Is earlier Has not changed Is later Can’t say

7. The rainfall during Yala season 1 2 3 4
Has decreased Has not changed | Has increased Can’t say

8. The spread of rain during the Yala 1 2 3 4
season Less spread Has not changed More spread Can’t say

9.  Heavy rain within a short period in Yala 1 2 3 4
season Has decreased Has not changed Has increased Can’t say

10. the predictability of rainfall 1 2 3 4
Has decreased Has not changed | Has increased Can’t say

11.  The frequency of drought (a period of 1 2 3 4
severe water shortage, which is much Has decreased Has not changed | Has increased Can’t say

more severe than a typically dry Yala)

Are there any other environmental conditions that I didn’t mention here that you’ve noticed a change in? (enter up to 3)

12a

12b

12¢

Page 7 of 12
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Table ENV 3: Potential problems for agricultural yields (including paddy and OFCs)

In your opinion, how much of a problem do you think .... will be to your agricultural yields in the future? SHOW CARD 5

A B
Yield will Yield will be Yield will be Yield will be Affected in Maha
not be somewhat moderately extremely and/or Yala
affected affected affected affected .
1=Maha only
@l (@2) @3) (@4) 2=Yala only
(ask (b)) (ask (b)) (ask (b)) 3=Both seasons
1 Less rainfall 1 2 3 4 123
2 More rainfall 1 2 3 4 1 23
Drought (a period of severe water shortage, which is much 1 23
3 . 1 2 3 4
more severe than a typical dry season)
Uncertainty of the start of the monsoon (in Mahaweli 1 23
4 . . . . 1 2 3 4
interview may need to probe for perceptions about rainfall)
5 Irrigation water not being distributed evenly by 1 2 3 4 1 23
government officials (if rain-fed farmer, code af1)
Damages by Wild animals (elephants, monkeys, peacocks 1 23
6 . 1 2 3 4
wild boars, parrots)
7 Pests (insects, worms) 1 2 3 4 1 23

Are there any other problems for your agricultural yield that I have not mentioned? (enter up to 3 below)

8a

8b

8c

Page 8 of 12 Do not copy or distribute without written consent from authors
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Table NDP1: Drought

SHOW CARD 6
Not at all To asmall |Toa moderate|To an extreme
extent extent extent
1. Incase of an unexpected drought, to what extent
; X 1 2 3 4
would it affect your family?

Table NDP4: Disaster Outreach

I am going to ask whether you or any of your family members have received any information /knowledge/education about drought
or other disasters.

In the last 5 years, have you or any of your family members have ever ...

Yes No

1. Attended a meeting in order to prepare for a drought? 1 2

2. Attended a meeting in order to prepare for any other disaster? 1 2

3. Have you received information about drought? 1 2
= If no, skip to next table

4. (if yes) From whom? 1 =Media
2 = Farmer organization
3 = Government official

4= NGO

5=0ther
Table NDP7: Aid received in the past for drought
In the past 5 years, has your household actually received any aid due to drought. If yes, | will read out one by one.............. (Int Read
out) ?

1=Yes 2=No

1. Drinking Water 1 2
2. Food (cooked food/dry rations) 1 2
3. Compensation for lost income (e.g. giving seeds, giving fertilizer, giving money) 1 2
4. Loan forgiveness 1 2
5. Aidin rehabilitation (to move to a temporary/permanent shelter) 1 2
6. Other (specify) 1 2

Table NDP 9: Expected assistance

If a drought were to occur, how likely is it that you would receive assistance from.....(Int read out)

SHOW CARD 7
Not at all likely Somewhat | Very likely
likely
1. The government 1 2 3
2. My relatives 1 3
3. Community members/organizations 1 2 3
4. Religious groups 1 2 3
5. NGOs or other voluntary groups (societies) that work in 1 2 3
the community
6. Other sources? (specify below)
a. 1 2 3
b. 1 2 3
c. 1 2 3
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Table CAP 5: Adaptive Capacity

I will read out some statements about your beliefs regarding your ability as a farmer to adapt to climate change, or to change your

Cohorts 1 &2

farming practices accordingly. Please tell me which answer best describes your response.

April 17,2015

Show Card 8 (1) (2) (3) (4) (4)
Not at all A little A moderate | A large amount Others
amount amount

1. With the changing climatic conditions, how far do you think it is| 1 2 3 4 5
necessary to change current farming practices?

2. How far do you have the knowledge to change current farming 1 2 3 4 5
practices with the climate change such as drought?

3. Do you have enough money in your hand to change current 1 2 3 4 5
farming practices to match with the climate change, like
drought?

4. How much do you like to use new farming techniques to 1 2 3 4 5
overcome problems in farming or to increase the yield?

r

Table CAP 3: Efficacy in Farming

[ will read out some statements about how confident you are in your abilities as a farmer. Please tell me which answer best describes your

response.
Show Card 8
1 2 3 4 4)
1. When you are doing farming, how far do you use your Not at all A little A moderate Very often Others
traditional knowledge? amount
2. For different insects, weeds, or pests how far do you know 1 2 3 4 (4)
about selecting proper pesticides, insecticides, Not at all A little A moderate Very often Others
weedicides or other methods to overcome the problem? amount
3. Do you buy fertilizer from the store and apply to the paddy Yes No
field? 1 2
4. When there is low water, how far do you know how to do 1 2 3 4 (4)
the farming for the season with managing water that you Not at all A little A moderate Very often Others
have? amount
) ) ) o Government Farmer o (4)
5. If there is a problem in the farming, whose opinion do you |fficial related to| Other farmer(s) orqanization My own opinion Others
trust the most? agriculture 2 g 3 4
1

Table PID 2: Risks taken in farming

[ will read out some statements about your willingness to take risks in farming. Please tell me which answer best describes your response.

(Read out answers)

1. Imagine a season in which there is not enough water for 1 2
farming. Would you consider farming with the expectation of
the rain water? Yes No

2. Imagine a season in which the Farming Organization or 1 2 3 4 5 6
Irrigation dept/ Mahaveli official recommends that you None at all | Less than half| Half your land [More than halfl All of your | Other
cultivate half of your land. How much of your land would you land
plant? (Read out answers)

3. Imagine a season in which the Farming Organization or 1 2 3 4 5
Irrigation dept/ Mahaveli official recommend a 3-month 25month |recommended| 3.5 month 4 month Other
variety. What variety would you plant? variety 3 month variety variety

(Read out answers) variety

4. If you get to know about a seed variety that promises to 1 2
improve yields, but is vulnerable to disease, flood, or Yes No
drought; would you consider using it?

10
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Table CAP 4: Locus of Control over Farming

Cohorts 1 &2

April 17,2015

[ will read out some statements about how much your own behavior impacts your yield, compared to other factors that are outside of
your control (e.g., luck, climate/weather). Please tell me which answer best describes your response.

SHOW CARD 9

(
Not

1)
atall

(2)
Moderately

(3)
To alarge
extent

If there is money in the hand, how much would affect the yield?

3

N —

fertilizer)

How far do government policies decisions affect the yield? (such as water,

How far do things like luck and evil eye affect the yield?

How far do God and destiny affect the yield?

How far do weather and climate affect the yield?

How far does community harmony affect your yield?

3
4
5.
6
7

If you do your farming activity properly, how much does it affect your yield

NN NN DN

Wl W W w| w|w

Table CAP 1 Collective Actions

| will read out some statements about communal activities that take place in the village. Communal activities are non-paid activities. Please tell

me which answer best describes your response.

(1) (2) @) (4) (5)
Not at all Rarely Mostly Very Not applicable
<10% 10-40% 40 - 80% > 80%
1. How willing are the farmers in this village to participate in
cleaning the canal or bunds? 1 2 3 4 5
2. As afarmer, how willing are you to participate in cleaning the
canal or bunds in the village? 1 2 3 4 5
3. To what extent do the villagers of this village help each other?) 1 9 3 4 5
- (b)
1—Yezs=g,\(l)0to (b) If yes, do you do this?
1=Yes 2=No
4. Do farmers in this village share farming equipment such 1 1 2
as tractors, sprayers etc. among families in this village
5. Do farmers in this village practice attamt/help each other 1
for farming activities without taking money 12
6. Is this village doing yaya kremaya (i.e., all farmers do 1
land preparation and sowing together or doing things 1 2
like “joined” pest management
7. Does this village organize new year festivals, 1 [do you help organize]
Processions (Perahera), Dansal etc 1 2

Table CAP 2: Social Cohesion

[ will read out some statements about how much people help each other in this village Please tell me which answer best describes

your response.

1| Would you have another farmer take care of your farming 1 2
activities if you were unable (e.qg., bunding, fertilizing) Yes No

2 | Do you trust other farmers to do yaya practice/coordinated 1 2 3 4
eradication of insects) Not at all Alittle A moderate Very often
Show card 8 amount

3| Overall, to what extent do you think people in village are 1 2 3 4
harmonious? Not at all Alittle A moderate Very often

amount

11
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PID 1: Personality and Personal Changes

Table PID 1A - Positive and Negative Affect
I am going to read to you a few words that describe feelings. Could you please tell me how often you actually felt this way last week?
SHOW CARD 1

Never A small amount of Moderately Most of the time All of the time
(0 days) the time (3-4 days) (5-6 days) (7 days)
(1-2 days)
1b. Happy 1 2 3 4 5
2b. Sad 1 2 3 4 5
3b. Nervous 1 2 3 4 5
4b. Serene 1 2 3 4 5

Table. PID 1B. Current Satisfaction

I will read out some statements about how you feel nowadays. Please tell me which answer best describes your response.
SHOW CARD 9

Neither
dissatisfied
Dissatisfied | or satisfied | Satisfied
1. How satisfied are you with your current work situation NOWADAYS 2 3 4
2. How secure do you feel economically NOWADAYS? 2 3 4
3. How satisfied are you with your social activities NOWADAYS? 2 3 4

Table PID 2: Health and Well-being

INTERVIEWER: use the ladder SHOW CARD 2 for the following questions. Before asking the questions, Enter ladder rung #
explain what is the best and what is the worst efc..

Assume that this ladder is a way of representing your life. The top rung of the ladder represents the best
possible life for you (rung #10). The bottom rung of the ladder represents the worst possible life for you
(rung #1).

Best possible life

Worst possible life

1. On which step of the ladder do you feel you personally stand at this time?

2. On which step do you think you will stand in about five years from now? Please give your
best guess.

12
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SRI LANKA ENVIRONMENTAL AND AGRICULTURAL DECISION-MAKING SURVEY—
HOUSEHOLD QUESTIONNAIRE

(SEADS-HH)
Household Module- mainly with Female Head
15t session MM: DD From To 1AC 2BC
2" session MM: DD From To 1AC 2BC
3rd session MM: DD From To 1AC 2BC

Interviewer Name & Code
Supervisor Name & Code

A Bl Pl il

Prior to beginning the survey, make sure of the following:

Confirm that you are talking to the selected farmer of the household.

Ask if this is a good time to talk to him/her about the survey. If not, reschedule.
Introduce any other interviewers/observers.

Provide the following explanation of the project.

b

We are from The Nielsen Company Lanka Pvt) Ltd, a survey firm in Colombo. We are working with researchers from
the National Building Research Organization under Ministry of disaster Management along with few international
Universities to conduct a survey. This survey is to learn about issues that may be affecting your farming practices
and your daily life.

We will ask some questions from the female head about your household members, drinking water sources, places
from which you obtain medical facilities and how you prepare for financial challenges etc. From the main farmer,
we are interested in obtaining details on challenges faced, equipment and materials used for agriculture activities,
crop cultivated in the last Maha and Yala seasons, perceptions about Farmer Organizations, farming practices and
perceptions on community activities. We may ask some of the questions today and some of the questions on
another day during this week.

The findings of this research may lead to actions that could improve some of the conditions in this area, as well as
in the country in future and improve farming and agriculture among the farmers. But this will not benefit your
village at this point of time, nor will it cause you or the village any harm. Households/ farmers who participate will
receive a thank you gift - a mammotie.

Your participation in this research is voluntary and you can stop the interview at any time. If there are any
questions that you would prefer not to answer, please tell us that you would like to skip that question. Everything
you tell us will be kept completely confidential. This means that no personal identification can be in the data set
and in the analysis of results. But your participation in the study may be known to other people in the village
because they may see an interviewer approach your household. Your participation is really important for this
research and we really appreciate your time.

5. Confirm that the participant agrees to the following.
e  Will you complete thissurvey? [ ]No [ ]Yes

Please identify the head female for this module as the main respondent. If there is no female head please note
down. The head farmer and other family members may assist. PID 1A and PID 2 should only be answered by
the female head.

Page 1 0f 9 Do not copy or distribute without written consent from authors
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Cohorts 1 &2

April 17,2015

Table HH1: Head Farmer and Head Female Demographics (RESPONDENT: HEAD FEMALE AND HEAD FARMER)

Please identify the head female for this table as the main respondent. For some questions you may have to interview the head farmer
and may need assistance from other family members.

Res | Rel | Were you In In How | Doyou | How many Out of the What is your What is your
pon | atio | borninthis | wh | what | long come | years have following Religion? Ethnicity?
den | nto | GN at | DS | since | froma | youbeena | categories what | 2=Hinduism
t | far | division? dis | divis | you | farming farmer? is the best 3=lIslam )
(A) | mer | (C) tric | ion/ | first | family? | (years) answer describe | 4=Roman Catholic
(B) t | AGA | settle G |m your family 5=0Other 1=Buddhism
1=Yes1 ->(f) | we | were d/ 1=Yes | 95=Since settlement? Christianity (K)
2=No2 ->(d re | you | living | 5-Ng | childhood Int. Readout 6=Other (specify) | 1=Sinhalese
yo | born | in 96=After 1=Traditional 2=Sri Lankan
u ? this leaving people Tamlll .
bo | (E) | villag school 2= Traditional 3=Indian Tamil
m | 99=d e 97=After people but 4=8ri Lankan
2o \ (F) comingto | Internally Moor
(D) | this village | displaced during 5=Burgher
(in 98=Other the war. 6=M§Iay
99= four 3=Encroachers 7=Sri Lanka
don digits) 4=Resettled in Chetty
't scheme from 8=Bharatha
5/”0 elsewhere by 9=Other Specify
Mahaweli DP
5=Displaced by
Mahaveli DP &
Resettled
6= Newly settled
after the war
7=0ther (Specify)
U)
1| Hea | XX 2 1 2
d
Far
mer
2| Hea 2 N/A 1 2 N/ A
d
fem
ale

Relation to farmer codes

1 = Farmer (self)
2 = Spouse

3 = Son/daughter
4 = Father/mother
5 = Brother/sister

6 = Nephew/Niece

7 = Uncle/aunt

8 = Cousin

9 = Grandfather/grandmother
10=
Grandson/granddaughter

11 = Stepson/stepdaughter

12 = Stepbrother/stepsister
13 = Stepfather/stepmother

19 = Non-relative
20 = Adopted/foster child

14 = Son-in-law/daughter-in-law

15 = Brother-in-law/sister-in-law
16 = Father-in-law/mother-in-law
17 = Other blood relative
18 = Other relative by marriage

Page 2 of 9
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Table HH2: Household Demographics
Record the following information about all other people currently living in this household.

Cohorts 1 &2

April 17,2015

Highest level of
Gend ce(()iricﬁgt(:(li Does ....
Namme o (Il’:) participate | Whatis | What
(short/fami | Relatio | p) tothe S s
Member liar. what n to What is 1=No schooling househpld S Primary Secon | Member/s
# is u’se din farmer 1= .’s 2=Grade 1-5 fa.rmlpg occupation dary who
@A) the HH) ©) Male age? | 3=Grade 6-11 activities? ? occupa | responded
r—fe | () | 4=Passed GCE (©) (H) tion? d)
OL @
male 5=Grade 12 -13 Yes=1 (ISCO | (ISCO
6=Passed GCE AL No=2 codes) codes)
7=Degree or
diploma level
I Farmer XX |1 2 b2
2 Head 1 2
Female XX b2
3 1 2 1 2
4 1 2 1 2
5 1 2 1 2
6 1 2 1 2
7 1 2 1 2
] 1 2 1 2
9 1 2 1 2
10 1 2 1 2

Relation to farmer codes

1 = Farmer (self)
2 = Spouse

3 = Son/daughter
4 = Father/mother
5 = Brother/sister

6 = Nephew/Niece
7 = Uncle/aunt
8 = Cousin

9 = Grandfather/grandmother

10 =

Grandson/granddaughter

11 = Stepson/stepdaughter

12 = Stepbrother/stepsister
13 = Stepfather/stepmother
14 = Son-in-law/daughter-in-law

15 = Brother-in-law/sister-in-law
16 = Father-in-law/mother-in-law
17 = Other blood relative

18 = Other relative by marriage

19 = Non-relative
20 = Adopted/foster child
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Table HAC 3: Household Construction
Instructions: Record the following information about the household structure. For some information, you may be able to observe
without asking the respondent. For other information, you will need to ask the respondent to report.

1. Is this house owned by the family or rented/ leased? | Owned by family MEMDET ..........c.ccccccrvcciivvverrssciivenrssssinniensssns 1
Rented/ leased

2. Type of housing structure SINGIE NOUSE......ooooovviicrrssvevierisssssssssssss s ssssssssssssnnans

Attached hOUSE/ANNEX ..........ccceveivereiieiieeies e
Ling roOM/TOW NOUSE........ceveeeercereeeeeeeeceeesee sttt 4
SIUM/SNANTY ... 5

w

i# of stories (if applicable)

4, How many years ago was this house constructed (if
built over many years, refer to when construction
started)

5. Foundation

6. Wall (Multiple answers)

Plank/metal Sheet............ccocvieieieiirecee e

Cadian/Palmyrah ... 7
Other (SPECITY) ..veuueercrieiriecriiii e 8
7. Roof (Multiple answers) THI oo eereeesi et 1
ASDESEOS ..ottt 2
CONCIBLE «...ccvrveeerisieeeseiees ettt 3
Metal SREEL ........cvuiieeier e 4
Cadjan / Palmyrah / StraW ..........ccccevevererrererseiesssssesssssss s 5

Other (SPECITY) .vveuuvererieirecritisi i 6

8. Floor (Multiple answers) Bt flOOT ....oosvoevee v s 1
DUNG flOOT ..ot 2
WOOM flOOT ...ttt 3
Polished wood/ parquet floor ............cccereeernrireneensiesenseeinsenens 4

Ceramic/ tiles/ brick floor...........c.ccucueeeereeierceeeeeee e 5

CeMENE FlOOT .....ocviceee ettt 6
L0771 oo T 7
OB vt naeneas 8

9. # of rooms (include bedrooms and other rooms
including kitchen)

10. Is the kitchen located inside the house or outside the | 1=Inside the house
house? (Multiple answers) 2=Cutside the house

11. Is toilet inside or outside (Multiple answers) 1=Inside the house
2=Outside the house

3=Not Applicable

12. Type of toilet 1= Water seal - connected to a pit/septic tank
2 = Water seal - connected to a piped sewer
3 = Not water seal

4 = Direct pit

5 =No facilities

6 = Other (specify)
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Table HAC 1: Household Assets, Equipment and Facilities

Regardless of who in the household owns it can you please tell us whether this household has these assets that
I am going to read out (Enter the # of units owned by the household where prompted with #. ___. If the household
does not have this item, enter 0.

Appliances Yes=1 No = 2

1 | Electricity (any source) 1 2

2 [TV 1 2

3 | Radio or stereo 1 2

4 | Refrigerator/Freezer 1 2
Furniture

5 | Almirah (clothes cupboard) 1 2

6 | Wooden Set (sofa, chairs, tables) 1 2
Transportation Modes <H> Enter the # of units owned by the household where prompted with #. .
If the household does not have this item, enter 0. #.

7 Phone (landline or mobile)

8 Bicycle

9 Car/Van/Bus/Truck (excluding mini-truck)

10 | Small truck/mini-truck (batta)

11 | Motor cycle/ Scooter

12 | Three wheeler

Live stock

13 | Cattle/Buffaloes
14 | Goats

15 | Poultry
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Table HAC 4: Primary Source of Drinking Water

List the drinking water sources used by the household throughout the year. List in order of how frequently that source is used. If source is not a well, skip e-g
Source Who owns? Travel time | What do you think about How deep How many times did Are you concerned that there
(a) (b) to source | the quality of your (E) the well run dry in the may not be sufficient water
1=Streams/River/Canal 1=Household by foot drinking water? (D) last five years? (F) in your well during the next 5
2=Dug well; Protected MHOOBBC:E\ Aﬁv Feet: <om_,m..v
3=Dug well; Unprotected well 3=Privately owned, notby | Minutes: 1=Good quality 0= Never (G)
N_%Wﬁw%osm water (main line household 2=Bad quality Don’t know | 99 = Don't know 1=Yes
5=Rural Water Supply Project 4=Commercial . 3=Don't know/ can't say 999 2=No
6= Tube Well 5=Government (Mahaweli, 3=Don’t know
7=Bowser Pradeshiya Sabha etc.) Located on 4 = Can't say
8=Tank/Lake 6=NGOs household
9=Rain water 7=0Other (Specify) plot 0
10=Bottled water1
11=Agro well 8=NA e.g., stream, tank)
12=8pring
13=0ther (Specify)
- only if Source is well
1. What source do you 1.2 3 4
use normally?
2. What source do you 1 2 3 4
use in Yala season?
3. What source do you 1.2 3 4

use during periods of
severe water
shortage, more
severe than a
typically dry yala
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Table H 3: Access to Medical Care

Cohorts 1 & 2 April 17,2015

Record the respondents’ answers to each of these questions. Read each question and provide them with response options.

1. From where do you and your family normally get treated for

Government Health Institute ...........cc.ccccevcveienneee. 1
Private Health Institute .........cccccoevveccreniieccccie,

Directly from a Pharmacy/Shop ..
Field Heath officers ( eg mid wife)

health problems? (Multiple answers) ﬂm%%ﬂ%ﬂw\mﬂﬁw_:wcEmaw AOCHON wrvvrnsrerne M
Mobile ClINICS ... 7
Do not receive medical SErvices .........ccovvvevvvrvnnee. 8
O el 9
YES ittt 1
NO e 2 (skip to next table)

2. Has anyone in this household been admitted to the hospital in
the last 3 years (stay in hospital for at least a day)?

a) Total number of admits (including all persons)

(b) Number of people in the household who have been admitted

3. Have you or anyone in your family not received medical
facilities while being ill in the last 3 years?

4. What are the reasons for not been able to obtain medical
facilities? (Multiple answers)

w1

2 (skip to next table)
Not very serious illNess .......ccoceveerierierierennn. 1
Don't know where t0 g0 ....c.cvvevvvverveercercereereene 2
TOO EXPENSIVE ..o 3
Have to go too far away ..........ccceevveevevenisnenns 4
Self-medicate athome ..., 5
No faith in medicing ..., 6
Other. 7
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Table FS 1: Dietary Diversity

In the past 1 week how often, how many days has your household eaten each of the following food types? For
How many days......( INT read out each food group) has been consumed in this household in the past one week (7-
day period) each food that has been eaten, please state where the food came from.

Number of days eaten by Source of food
household in last 7 days (b)
(a) All that apply
1=Didn’t eat (0 days 1=0wn production
2=Occasionally (1-2 days) 2=Purchased
3=Few times (3-5 days) 3fE>.<changed/taken
4=Frequently/all the time (6-7 | 4=Cif
days) 5—Borrowgd
6= Food aid
7=Other
Rice (paddy) 12 3 4 1
2 | Grains (cowpea, mung beans, chick peas etc.) 1.2 3 4 1
3 | Bread and starchy staples (e.g., string hoppers, hoppers, 1.2 3 4 12 3 4567
pittu)
4 | Tubers (yams, manioc) maize etc 1.2 3 4 1.2 3 4
5 | Vegetables (leafy vegetables, brinjal, squash, pumpkin, 1.2 3 4 1
ladyfinger, gourd, dhal, etc.)
6 | Fruits (mango, pineapple, passion fruit, banana, jackfruit, 1 2 3 4 1.2 3 4567
etc.)
Cooking oils/fats (coconut oil, etc.) 1.2 3 4 1 2 3 4
Dairy products (fresh milk, milk powder, curd, yogurt, ice 12 3 4 1
cream, cheese etd)
9 | Meat/ Fish/ Eggs/dry fish (fish, poultry, eggs, goat, beef, 1.2 3 4 1.2 3 4567
pork, buffalo, other aquatic animals)
10 | Sweets 12 3 4 1.2 3 4567

Table FS2: Food Insecurity Coping

I will readout some statements on how an average family limits their food consumption during difficult times. Can you
please tell me whether your family has followed these practices in the last 5 years? In which months did you follow these
practices?

(a)
1=Yes>(b) (b)
2 =No Circle all months that apply
3=NA

1. Eat altemat{ve foods, like home grown jack fruit or potatoes, 1 5 1234567891011 12
when there is no money or food?

2. Borrow food, or rely on help from a friend or relative? 1 2 1234567891011 12
Limit portion sizes at meal times 1 2 1234567891011 12
giitrlct consumption by adults in order for small children to 1 2 3 1234567891011 12

5. Reduce the number of meals eaten in a day? 1 2 1234567891011 12

Table NDP8: Household preparedness
1.Has your household taken on any debt due to drought in last 5 | YeS...ccoooovvinoeriniinenencnennene 1
years? NO e 2

2.1f you to face droughts in the last 5 years how did your family | 1= Keep the harvest (fully or part) without selling until
prepare? the next season

2= Limit food/rice consumption

3= Limit non food related expenses

4=Keeping money in the bank/safe place

5= Going for alternative income activities

6= Expecting government assistance
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7 =Others
8= No droughts expected/experience

3. Do you think your family is prepared to face/ handle a drought in | Notatall..........c.cccceeenenn. 1
the future? To a certain extent.............. 2
Well prepared..................... 3

Table PID 1A - Positive and Negative Affect (Only the female head should answer this table)
I am going to read to you a few words that describe feelings. Could you please tell me how often you actually felt this way last week?
SHOW CARD 1

A small amount
Never of the time Occasionally Most of the time All of the time
(0 days) (1-2 days) (3-4 days) (5-6 days) (7 days)
1b. Happy 1 2 3 4 5
2b. Sad 1 2 3 4 5
3b. Nervous 1 2 3 4 5
4h. Serene 1 2 3 4 5

Table PID 2: Health and Well-being (Only the female head should answer this table)

INTERVIEWER: use the ladder SHOW CARD 2 for the following questions. Before asking the questions, Enter ladder rung #
explain what is the best and what is the worst efc..

Assume that this ladder is a way of representing your life. The top rung of the ladder represents the best
possible life for you (rung #10). The bottom rung of the ladder represents the worst possible life for you
(rung #1).

Best possible life

Worst possible life

1. On which step of the ladder do you feel you personally stand at this time?

2. On which step do you think you will stand in about five years from now? Please give your
best guess.




