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EXECUTIVE SUMMARY

The Adaptation and Mitigation Initiative in Agriculture (AMIA) is a program launched by the
Department of Agriculture (DA) i the principal government agency responsible for the promotion
of agricultural development, to enable the local communities in the agri i fisheries sector to
pursue sustainable livelihood while effectively managing climate risks. In 2017, AMIA2 was
implemented in Cordillera Administrative Region (CAR) and Occidental Mindoro, Oriental
Mindoro, Marinduque, Romblon and Palawan (MIMAROPA) to which only Benguet province was
included for CAR focusing on the highland vegetable farming communities. The project was in
collaboration with the University of the Philippines Los Bafios (UPLB), Benguet State University
(BSU) and the DA T Regional Field Office i CAR (DA T RFO i CAR). Thus, with the natural
geographical and topographical differences in the region of Cordillera, there is a need to do
location T specific profiling and assessment for the rest of the provinces as basis for enhancing
the climate T sensitive adaptation and mitigation interventions.

With the same methodology from the previous AMIA projects,t hi s pr oj &€lintateent i t | e
Resilient and Sustainable Agriculture: Targeting & Prioritization for the Adaptation and Mitigation

Initiative in Agriculture (AMIA) in Kalinga Provinced wa semeéntag fo support the DA in

planning, implementing strategies, targeting and prioritization of climate T resilient agri i

fisheries technologies and practices, and identification and establishment of AMIA Villages in

Kalinga Province.

The program is consisted with three (3) projects namely, Climate Risk Vulnerability Assessment
(CRVA), Climate i Resilient Agriculture (CRA) and Cost i Benefit Analysis (CBA). CRVA project
aimed to assess climate risks of the agriculture sector of Kalinga through geospatial and climate
modeling tools, also, the project developed a baseline data platform for prioritizing climate
adaptation and mitigation interventions for the province. On the other hand, CRA specifically
aimed to assess the climate risk and resilience level of the agricultural communities of Kalinga
Province and documented and analyzed local CRA practices adapted. CBA project aimed to
determine and analyze the socio T economic benefit of the technology for adaptation.

This year 7 long undertaking has resulted into the following outputs: 1) CRVA i geospatially i
based analysis of sensitivity and climate risk vulnerability of crops (conventional rice, heirloom
rice, hybrid corn, banana and Robusta coffee), adaptive capacity of thed i f f er ent muni ci p
agriculture sector in the effects of climate change in Kalinga province and exposure to climate
related hazards. 2) CRA T comprehensive profile of climate risk and resilience level of local CRA
practices of Kalinga province. Also, a socio i economic based analysis of technology for
adaptation and mitigation strategies on rice, corn, coffee and banana production. CBA i
feasibility of availing crop insurance through Philippine Crop Insurance Corporation (PCIC) and
partial budget analysis of combine harvester for rice and corn production. In addition, for banana
and coffee production, there were no adaptation/mitigation practices mentioned by the farmers
that are considered in management practices for their production. Hence the study catches the
far mer s 6 gndawarenpss of different adaptation technologies.
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ABSTRACT

Climate change is contributing significant negative impacts on the agricultural sector which
threatens food security and causes devastating effect to subsistence farmers who are heavily
dependent on agriculture as their sustenance and livelihood. Therefore, there is a must to
identify climate - related vulnerabilities, and adaptation and mitigation options that address this
climate risk/vulnerabilities to minimize production losses and attain sustainable and high
production of major crops especially on rice, corn, coffee and banana. CRVA of the five crops in
the seven (7) municipalities and one (1) city in Kalinga Province was implemented to provide
maps on exposure to hazard, sensitivity and adaptive capacity of the agri-fishery sector and
subsequently identify target municipalities for the implementation of adaptation measures that
improve resilience of agri i fishery communities. The crop occurrence (location of production
areas) and yield were determined through participatory mapping with local experts. Crop
sensitivity was determined through the use of the Maximum Entropy (MaxEnt) crop distribution
modeling tool using the climatic variables of the current and future conditions (year 2050) based
on Representative Concentration Pathway (RCP) 8.5 developed by the Intergovernmental Panel
on Climate Change (IPCC). Results showed that for conventional rice, hybrid corn, and banana
there is either a gain or loss in crop suitability per municipality; for heirloom rice, there is a
general gain in crop suitability except in Lubuagan and Balbalan; while for Robusta coffee, a
loss in crop suitability throughout the province was observed. Hazards were taken from the
combination of different historical climate-related natural hazards (tropical cyclone, flood,
landslide, drought, soil erosion, salt water intrusion, sea level rise, and storm surge) in the
Philippines. Based on the overall hazard index, Pinukpuk and Tabuk City are the most exposed
to these hazards followed by Rizal. Various indicators that were categorize into economic,
human, physical, institutional, and anticipatory capital were used to determine the adaptive
capacity of the local government units of Kalinga. Tabuk City, the provincial capital, has the
highest adaptive capacity index for the different capitals. The CRVA result showed that by the
projected year, the municipalities of Pinukpuk, Rizal and Lubuagan have the most vulnerable
agriculture sector in Kalinga. This is mainly because these three (3) municipalities are
characterized with high exposure to hazards, high sensitivity to climate change due to decrease
in crop suitability, and at the same time, their adaptive capacity was low. In addition, through the
conduct of focus group discussions (FGD) and key informant interviews (Kll) with the local
officials and farmers@stakeholder representatives it was identified that in province of Kalinga the
occurrence of typhoons accompanied by strong winds and heavy rains, and drought and/or
prolonged dry season contributes greatly to the reduction of yield and income especially on rice
and corn. However, in the occurrence of drought, coffee trees fruit better. To combat the effects
of the various climatic hazards, various adaptation and mitigation strategies are employed by
farmers like availing crop insurance from PCIC, selection and acquisition of appropriate seeds,
use of water pump and combine harvesters for rice and corn production. Minimal to inadequate
management is being done for coffee and banana production because it is mostly conspired as
secondary crop in the province therefore no adaptation options/mitigation were identified. In
order to determine the socio i economic benefit of the identified CRA adaptation
technologies/strategies, CBA was done for the preferred adaptation technology/strategy and
partial budget analysis was used for the other identified CRA adaptation technologies. Base
from the farmerés costs and returns generated f
season), adaptation strategies of the farmers and their perceived benefits and risks of availing
crop insurance are also included. Given the high vulnerability of the target areas to climate risk
as indicated in the vulnerability assessment, farmers will benefit from availing of crop insurance
to mitigate the impacts of climate change. However, the total indemnity amount cannot fully
recoup the potential losses of farmers in times of calamities.

In conclusion, in terms of prioritization in the selection of sites for the implementation of climate
change adaptation and mitigation initiatives and projects, the municipalities of Pinukpuk, Rizal
and Lubuagan were recommended. Also, it is recommended that climate smart technologies
especially on Robusta coffee and banana production should be reemphasize to reduce impact
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of climate change and increase yield and income. Hence for cost i benefit analysis, visitation of

the crop insurance policies and procedures was recommended to have more financial impact on

farmers. DA and concerned agencies can consider the provision of additional combine
harvesters to farmersd associations and cooperati
rentals of the machine from private individuals. More units of combined harvesters available

combined with accurate and timely dissemination of weather forecasts may result in less

damage for corn and rice farmers during typhoons since more farmers can be serviced
simultaneously.
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I.  RATIONALE

The world is already facing an inevitable increase in average temperatures of 0.5 C t o 1 C by
2035, after which positive change wil/ accelerate
levels) by 2050 (United Nations Development Programme, 2010). The impact of climate change

is projected to worsen and could lead to increased stress on both human and natural system.
However, climate change doesnodot always give negat
other communities. The Philippines is highly vulnerable to climate change impacts. The country

was whohel dd6s t apg iioiérmsrohdamagescaused by extreme weather events, and

is among the top ¢leinmatoeal n tfior E998i ta 2D@7>@6 tide basis of

average damage from climate change (Raquedan, 2010).

Agriculture is one amongst the vulnerable sectors that is heavily affected by climate change
though it is also one of the major sources of GHG emissions. Agricultural production is heavily
dependent on weather and climate (Selvaraju et. al., 2011) because of the shifting in the
seasonal pattern of weather. For instance, rainfall affects the suitability of the agricultural land to
the different types of crops which can lead to low productivity. In addition, risks of crop failures
are already imposing great economic loss that threatens food security. These climatic variations
are devastating especially to subsistence farmers who are dependent on agriculture as their
sustenance and livelihood. Many small-scale farmers have always been affected by the
damaging effects of drought, soil erosion, flooding and salinization i caused by tropical
cyclones, sea level rise and salt water intrusions in groundwater aquifers. These events,
coupled with land and water degradation, challenge agriculture production and strain the lives of
farmers. The impacts are expected to be more severe with rising global temperature, sea level
rise, more intense rainfall events and (thus more floods and landslides), longer dry spells, and
stronger monsoon rainfall variability. In order to address the impacts of climate change,
agricultural adaptation is an approach to manage potential risks.

Adaptation measures are needed urgently to reduce the adverse impacts of climate change by
implementing strategic planning, identification and targeting of communities that are highly
vulnerable to this change. Although farmers are already adapting by changing their cropping
calendar and planting different varieties of the same crop, they need adaptation interventions
with the help of experts. An effective approach to have a better understanding of major
agricultural vulnerabilities is climate risks is vulnerability assessment, thus, it is fundamental in
achieving more resilient farming systems, especially among poor rural households (Palao et. al.,
2017). CRVA is the starting point of understanding where could be the risks and vulnerabilities
lie. Consequently, CRVA identifies the geographical areas that are most vulnerable in terms of
these climate hazards.

In addition, cost-benefit analysis is fundamental in identifying the feasibility of the CRA practices
compared to the non 1 CRA practice. In this project, crop insurance from PCIC as mitigation for
typhoon and drought, and partial budget analysis for the use of combine harvester for drought in
rice and corn production of Rizal, Tabuk and Pinukpuk were used for the CBA. Also, multi i
stage stratified area probability sampling design was used.
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II. OBJECTIVES

The overall objective is to assess and develop a climate 1 resilient agriculture platform as basis
for prioritizing climate adaptation and mitigation technological interventions in the municipalities
of Kalinga Province. Specifically, this program was conducted to:

1. assess climate risks of the agriculture sector through geospatial & climate modeling tools;

2. assess the climate risk and resilience level of the agricultural communities of Kalinga

province;

document and analyze local CRA practices adapted,;

determine and analyze the socio-economic benefit of the technology for adaptation; and

5. develop baseline data platform for prioritizing climate adaptation and mitigation
interventions.

P w

.  REVIEW OF LITERATURE
A. CLIMATE RISK VULNERABILITY ASSESSMENT

Sensitivity, adaptive capacity, and vulnerability of natural and human systems to climate change

and to its potential consequences are the three (3) key dimensions of vulnerability that were
assessed by the Intergovernmental Panel on Climate Change (IPCC, 2014). Vulnerability is
usually depicted in negative terms, particularly, the inability to cope with adverse effects, the
susceptibility to harm from exposure to stresses associated with environmental and social
change, or the absence of capacity to adapt (Adger, 2006 and McCarthy et. al., 2001).
Sensitivity refers to the degree to which a system is affected, either adversely or beneficially, by
climate-related stimuli .The féffect may be direct (e.g., a change in crop yield in response to a
change in the mean, range, or variability of temperature) or indirect (e.g., damages caused by

an increase in the frequency of coastal flooding due to sea-level rise)0 wh i | ee capdciyp t i
referstoit he ability of a syst eminduding alithjteuvariability andc | i mat
extremes i to moderate potential damages, to take advantage of opportunities, or to cope with

t he ¢ ons e@oCGarthg et.salg 2001). Exposure is the character, magnitude and rate of
climate change and variation (Laderach et. al., 2011) and several biophysical indicators of
exposure to climate change were factored-in and summarized as hazards (Paquit et. al., 2018).
Taking into account the foregoing dimensions, vulnerability assessment was developed to
design and implement effective interventions, provide guidance, and support for adaptation
planning to promote proactive adaptation in agriculture by identifying where the most vulnerable
areas are located, what are the stressors, and how this might change in the future (Ford et. al.,
2018).

There were researches on CRVA conducted in the country to include:the CRVA for the AMIA
program in the Philippines T Illocos Sur, Isabela, Tarlac, Quezon, Camarines Sur, lloilo,
Bukidnon, Davao City, North Cotabato and Negros Occidental (Palao et. al., 2017), in Bukidnon
(Paquit et. al., 2018), and in Benguet (Daipan et. al., 2018 & Lumbres et. al., 2018).

The abovementioned researches identified and guided the decision makers such as government
agencies, extension staff, and private sectors on where are the geographic areas that are in
most need of interventions. These studies provided great contribution on the selection of AMIA
Village sites which served as a lighthouse for other communities to learn and emulate. In
addition, technological and institutional innovations are introduced in order that these villages
may have access to climate-relevant support services.
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B. CLIMATE T RESILIENT AGRICULTURE

The Philippines is endowed with nature that is fitted for agriculture. It is a place where tracks of
farm lands, fruit trees, rivers and springs can be found. Ecologically and geographically the
country is suited for agriculture (Fernandez, 2014). Agriculture is a major economic, social and
cultural activity, and it provides a wide range of ecosystem services. Importantly, agriculture in
its many different forms and locations remains highly sensitive to climatic variations, the
dominant source of the overall variability of production and a continuing source of disruption to
ecosystem services (Howden et. al., 2007). This existing sensitivity and climate risk explain why
a changing climate will have a subsequent impact on agriculture.

Weather and climate have a direct influence on cropping systems and plant yield. Thus, weather
fluctuations and climate variability play a significant role in crop growth and yield. Climate
variability can be readily observed from the fluctuations in rainfall, wind speed and direction, and
temperature (Lansigan et. al.,, 2000). Rainy season duration is one of the primary factors
affecting crop production prospects. Within a specific location, rainy season onset and final rain
date are varying greatly from one cropping season to another (Selvaraju, 2012).

Occurrence of El Nifio Southern Oscillation (ENSQO) is one of the most remarkable inter i annual
climate phenomena in the world. El Nifio usually result to: (a) late onset of the rainy season, (b)
early termination of the rainy season, (c) weak monsoon events characterized by isolated heavy
rainfall events of short-duration, and (d) weak tropical cyclone activity characterized by less
intense cyclones and less number of tropical cyclones within Philippines. Tropical cyclones
characterized by strong high winds and heavy rainfall are destructive to crops. Damage to crops
may range from negligible to total wipeout depending on the intensity and duration of the storm
event as well as prevailing crop growth stage during the occurrence of the cyclones (Lansigan
et. al., 2000).

As a result of weather fluctuations and climate variability, cultivated areas may become
unsuitable for cropping and grassland may become more and more arid (Asfaw & Lipper, 2016).
Enhance distribution and increase competitiveness of agronomically important and invasive
weeds, which is generally not accounted for, could be quite significant as reported by IPCC
(2014).

With the weather fluctuations and climate variability, there is an immense diversity of agricultural
practices because of the range of climate and other environmental variables; cultural institution,
and economic factors; and their interactions. This means there is a correspondingly large array
of possible agricultural adaptation options. Adaptation is an important component of an
integrated and balanced strategy to climate variability (Maclver, 1998). This agricultural
adaptation aims to effectively manage potential climate risks over the coming decades as
climate changes.

In the Philippines, rice is the most important staple crop, contributing roughly 20% of the
countryds agricultural GVA. Approxi mat enogtar@ .
engaged in production activities, 4% in post 1 production and 13% on ancillary activities
(Gonzales, 2013). Typhoons, floods and drought caused 82.4% of the total rice (Oryza sativa L.)
losses from 1970 to 1990 (Philippine Rice Research Institute & Bureau of Agriculture Statistics,
1994). Corn is the second most important crop. It is use as food stuff that is processed into corn
flakes, chips and other products. It is used as feeds for poultry and livestock and an emerging
used for bio T products like solvents, cleaners, deicers and plastics. It is also used as raw
materials for starch oil, protein and fiber, production of ethanol compound blended in fuel and
gasoline for clean and reduced smoke emissions of cars and automobiles.

Coffee is the second most traded commaodity in the world. Thus, the countries with in the coffee
belt have taken to harvesting the highly valued crop, and for many, coffee become one of their
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biggest income earners. Coffee is the second most important product in the international
commerce based on volume traded, and it is estimated to be first because of value. The coffee
growing and producing industry is very large and labour intensive. It is estimated that 60 million
people earn some or al/l of their income from coff

The Cordillera, according to a DA report, is one of the top producers of quality coffee in the
country. Robusta coffee is mostly grown in warmer area such as Kalinga and Ifugao while
Arabica variety thrives better in temperate and mountainous terrain areas like Benguet and
Mountain Province.

Kalinga Robusta coffee accounts for almost 40% of commercial coffee production. Robusta
coffee can flourish in hotter, harsher conditions. The optimal growing conditions for Robusta
differ from those of Arabica: Robusta grows in lower elevations, from sea level to 700 meters
(about 2,300 feet). It prefers higher temperatures: 241 30°C (751 86°F), and more rainfall: 2,0007
3,000 millimeters (797 118 inches) (Lokker, 2014).

Kalinga was ranked as the seventh-largest coffee producer in the country, with 3,698.50 metric

tons (MT) or 68% Robusta coffee of Cordillerads tot al cof fDAe as of
Tanudan, Kalinga has the widest production area for Robusta beans planted on 3,954 ha of
| and, al most half of the provincebds tot al product

farmers tend to 7,418 ha of Robusta trees, which produce 3,784 MT of beans.

CAR produces 4.1% or 4,054.6 MT o f t he <count r vy d shilipgpiaen Staiistics suppl vy
Authority, 2021). This makes CAR the top 16 producer of banana in the Philippines. Banana is a

source of weekly farm income in the region. In 2013, a sharp decline of banana production in the

Philippines resulted from the occurrence of Typhoon Pablo (Department of Agriculture, 2019).

C. COSTT BENEFIT ANALYSIS

In the wake of climate change, farmers and fishermen are vulnerable to disasters. As an
effective safety net to protect them against losses from drought, flooding, and erratic rainfall,
agricultural insurance is offered by government programs. Complementary approaches to build
resilience and mitigating negative impacts of climate change are readily available for adoption
and implementation. Agricultural insurance is seen as a promising strategy for building
resiliency. Its goal is to transfer some of the production risks faced by farmers to the private
insurance sector. The crop insurance compensates for the high losses incurred by farmers due
to risks beyond their control. It is useful in reducing the negative coping adjustments of farmers,
such as cost-cutting of farm inputs and decreased meal consumption. Farmers, or government
agencies on their behalf, pay an amount at the start of the season to the insurance company for
this protection. In the event of natural disasters affecting agricultural production, the PCIC offers
multi T risk cover, compensating for losses due to natural disasters, pest infestation, and plant
diseases. All rice varieties accredited by the National Seed Industry Council (NSIC) are
insurable. Crop insurance coverage commences (granting that the certificate of insurance
coverage is already issued) from direct seeding or upon transplanting to harvesting. Ideally,
agricultural insurance is just part of a holistic climate risk mitigation strategy that provides a
safety net for events that are beyond the control of the farmer; the farmer must still take steps to
mitigate risks (Labios et. al., 2020).

The PCIC is a government i owned and controlled corporation (GOCC) created by virtue of PD
1467 (June 11, 1978) and was amended by PD 1733 (October 21, 1980) and further amended
by RA8175( December 29, 1995) , as the implementing ag:¢e
insurance program. PCIC is an attached agency of the DA. The PCI Cb6s principal m
provide insurance protection to farmers against losses arising from natural calamities, plant
diseases, and pest infestations of their rice and corn crops as well as other crops. The PCIC
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also provides protection against damage to/loss of nhon-crop agricultural assets including but not
limited to machinery. Equipment, transport facilities, and other related infrastructures due to
peril/s insured against. The Philippines is vulnerable to natural disasters which cause
devastation on crops and miseries to agricultural producers and lenders of agricultural credit.
Because of the marginality of most landholdings, the result of these losses is devastating to the
finances of the farmers. In 1976, an Interagency Committee for the Development of Crop
Insurance undertook a nine i month full T blown feasibility study on the creation of crop
insurance programs in the Philippines. It was concluded that the agricultural insurance system
will address not only the welfare aspect of the after-loss event but also help in achieving the
objective of stabilizing flaaweri med meat wurna afe viea rsmi
them to invest more in new technologies that would help increase national productivity. Apart
from protecting farmers from financial losses, crop insurance was also considered as an
instrument to influence and encourage them to continue participating and supporting
government credit programs. It ushered in the creation of the PCIC and the operationalization of
the insurance program through the issuance of a presidential decree (PD No. 1467 promulgated
on 11 June 1978) which had then the force of law (Philippine Crop Insurance Corporation,
2021).

To avail of any PCIC agricultural insurance package, the insurance client must submit all
necessary documents, as listed below, to PCIC offices, PCIC authorized underwriting agents, or
lending institutions where farmers obtained their production loans (for borrowing clients). For
rice and corn insurance, filing of application must be before the data of planting up to 15
calendar days after planting (Reyes et. al., 2017).

Requirements for insured application for rice and corn insurance:

1. Individual Borrowing Farmer:
a. Application for Production Loan (APL), which also serves as the insurance
application.
b. Farm Plan and Budget (FPB), including the farm activities.
c. Location Sketch Plan (LSP) or Control Map (CM), which shows landmarks and
names of adjoining lot owners.

2. Farmers Borrowing as a Group:
a. List of Borrowers (LOB), including the names, addresses, farm area, location,
planting schedules, variety planted, amount of loan, and signature of borrowers.
b. Standard Farm Plan and Budget.
c. Control Map.

3. Self-financed Farmer:
a. Application for Crop Insurance (ACI)
b. Farm Plan and Budget (FPB)
c. Location Sketch Plan (LSP) or Control Map (CM)

Where to File:

1. Lending institution where farmers obtained their production loans.
2. PCIC Regional Offices.
3. PCIC authorized underwriting agents.

Agricultural insurance has been free since 2014, through the implementation of the
government 6s Agricul tur al l nsurance Prsligtedaom f or
the Registry System for the Basic Sectors in Agriculture (RSBSA). Under the 2018 General
Appropriations Act (GAA), the government appropriated Government Premium Subsidy (GPS)
to PCIC. This GPS is for the full (100%) cost of insurance premiums of subsistence farmers and
fisherfolks registered in the RSBSA for crops (rice, corn, high 7 value crops), livestock,

‘N
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fisheries/aquaculture, and non i crop agricultural assets (Philippine Crop Insurance Corporation,

2021).

The Department of Agrarian Reform (DAR) and the DA are working double i time to expedite
the enrollment of agrarian reform beneficiaries (ARBs) to the RSBSA (DAR, 2020).

i. Philippine Crop Insurance Incorporation Products

1.

Rice and Corn Crop Insurance (RCCI) - An insurance protection extended to farmers
against losses in rice and corn crops due to natural calamities as well as plant pests
and diseases.
High 1 Value Crop Insurance (HVCI) -An insurance protection extended to farmers
against losses in high i value crops due to natural calamities and other perils such
as pests and diseases. High 7 value crops include abaca, ampalaya, asparagus,
banana, cabbage, carrot, cassava, coconut, coffee, commercial trees, cotton, garlic,
ginger, mango, mongo, onion, papaya, peanut, pineapple, sugarcane, sweet potato,
tobacco, tomato, watermelon, white potato, etc.

Livestock Insurance (LI) - An insurance protection extended to livestock raisers

against loss of carabao, cattle, horse, swine, goat, sheep, poultry, and game fowls

and animals due to accidental death or diseases.

Non i Crop Agricultural Asset Insurance (NCI) - An insurance protection extended to

farmers against loss of their non-crop agricultural assets like warehouses, rice mills,

irrigation facilities, and other farm equipment due to perils such as fire and lightning,
earthquake and other risks of direct physical loss or damage to the property insured
from an external cause.

Fisheries Insurance (FI)- An insurance protection extended to fish

farmer/fisherfolk/grower against losses in unharvested fish/stocks due to natural

calamities and fortuitous events.

Credit and Life Term Insurance (CLTI)

a. Agricultural Producers Protection Plan (AP3) - Is an insurance protection that
covers the death of the insured due to accidents, natural causes, and murder or
assault.

b. Loan Repayment Protection Plan (LRP2) - Is an insurance protection that
guarantees the payment of the face value or the amount of the approved and
released agricultural loan upon the death or total permanent disability of the
insured borrower.

c. Accident and Dismemberment Security Scheme (ADS2) - Is an insurance
protection that covers the death or dismemberment of the insured due to an
accident.

ii. Types of Program Implementation

1. Regular Program - the premium is shared by the farmer, the lender, and the
government. All PCIC insurance products are included under this program. Farmers
who do not qualify in any of the Special Programs may insure under this category.

2. Special/Subsidized Program - the premium is fully subsidized by the Sponsoring
Agency.
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Table 1. Special Programs of the PCIC.

Special Program
(100% Premium Subsidy)

Beneficiaries

Insurance Products

Agricultural Insurance Program
for RSBSA - Premium is fully
subsidized/ paid by PCIC
Budget Allocation from the
National Government

Farmers &Fisher folk are listed
in the Registry System for Basic
Sectors in Agriculture (RSBSA).

All Agricultural Insurance
Products Except CLTI

Insurance Program for
Agrarian Reform Beneficiaries
(ARBSs) Participating in the
APCP & CAP- PBD - 100%
premium discount is provided
by PCIC

Borrowers under:

A The Agrarian
Credit Program (APCP) and

A Credit Assist
(CAP) for Program Beneficiaries
Development (PBD

All Agricultural Insurance
Products

Sikat Saka Rice Program -
100% premium discounts is
provided by PCIC

Farmers participating in the
credit component of the Food
Staples Sufficiency Program
(FSSP) of the DA in partnership
with the LBP

Rice Crop Insurance

Sikat Saka Corn Program -
100% premium discounts is
provided by PCIC

Small corn Farmers listed in the
Registry System for Basic
Sectors in Agriculture (RSBSA)
participating in the DA-LBP
Sikat Saka Program for Corn

Corn Crop Insurance

Production Loan Easy Access
(PLEA) Program

Small Farmers listed in the
Registry System for Basic
Sectors in Agriculture (RSBSA)
participating in the DA-ACPC
PLEA Program

All Agricultural Insurance
Products

Farm Eliqgibility

As stated in the PCIC operations manual revised as of April 2021 farm will be eligible for
insurance as long as it follows the following criteria:

The farm must not be a part of riverbed, lakebed, marshland, shoreline, or riverbank;
must be at least 200 meters away from any body of water, and must be at least 5
meters elevated if it is less than 200 meters;

Must be suitable for production purposes in accordance with the recommended
Package of Technology (POT), e.g right zinc content for rice; not more than 15
degrees slope for corn, except for those farmlands with contour structure using the
Sloping Agricultural Land Technology (SALT);

The farm must be planted within the cut-off date;

The farm must have an effective irrigation and drainage system;

The farm must be accessible to regular means of transportation; and

Farm location must have generally stable peace and order conditions and not be
hazardous to health.
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Claims

In case of crop damage, a written Notice of Loss shall be sent to the PCIC Regional Office or
PCIC Extension Office/Service Desk within the following prescribed period.
Typhoon, flood, tomato, and hailstorm 1 within 20 calendar days from the occurrence
of calamity but not later than the scheduled date of harvest or replanting.
Drought, pests and diseases T upon discovery of damage but not later than 20
calendar days before the expected date of harvest per Certificate of insurance cover.

Assured farmer, an immediate member of the assured farmer6 s f ami |y wi t h suf fi ci
of the insured farm and duly authorized official of cooperative or farmer group where the

assured farmer belongs can file or process notice of loss via personal delivery, mail (postal

system, 24 17 hour courier delivery, e-mail) or fax at the nearest PCIC offices.

Loss Category:
A Tot aiflos$ i®2% and above.
A  Par t ifdossislmors than 10% and below 90%.

A No -iflassis10% or less.

Corn, Rice Farming and Climate Change

Agriculture is one of the sectors that is adversely affected by climate change. In the Philippines,
it is considered the dominant livelihood for the rural poor and it contributes 9.2% to the gross
domestic product in 2019 (Philippine Statistics Authority, 2020). The production of staple crops,
such as rice and corn, and cash crops will be negatively impacted by a changing climate.

White corn is used primarily as food while yellow corn is intended for feed. In 2019, corn
recorded a total of 7.98 million MT harvested from a total of 2,516.7 ha. CAR accounts for 2.9%
of the total corn production in the country. During the same period, yellow corn accounted for a
total of 5.91 million MT while white corn is estimated at 2.07 million MT (Philippine Statistics
Authority, 2020).

In2019, the countryds pr oducgeicostrof PR 24,¢40/han Graspr c ur r e d
returns averaged PhP 41,337/ha. After deducting all costs, returns amounted to an average of

PhP 16,598/ha. Farmers netted PhP 0.67 for every peso invested in corn production. The cost

per kg of producing corn averaged PhP 7.80 while the farmgate price was quoted at an average

of PhP 13.04/kg (Philippine Statistics Authority, 2020).

In the CAR, production of yellow corn in 2019 generated an average cost of PhP 37,594/ha. The
average gross return is computed at PhP 48,799/ha. The average net return is PhP 11,205/ha
and for every peso invested in producing yellow corn, farmers gained PhP 0.30. The average
cost per kg of yellow corn is estimated at PhP 9.56 while the farmgate price is recorded at PhP
12.41/kg (Philippine Statistics Authority, 2020).

Rice is the most important crop in the country. In 2019, 18.81 million MT of rice were harvested
from 4,651.5 ha. CAR accounts for 2.2% of the total rice production in the country (Philippine
Statistics Authority, 2020).

I n 20109, the countrybés product iobRhP 24f740/hai Gress i ncur r
returns averaged PhP 66,626/ha. After deducting all costs, returns amounted to an average of

PhP 21,324/ha. Farmers netted PhP 0.47 for every peso invested in rice production. The cost

per kg of producing rice averaged PhP 11.20 while the farmgate price was quoted at an average

of PhP 16.47/kg (Philippine Statistics Authority, 2020).
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In the CAR, the production of rice in 2019 generated an average cost of PhP 48,098/ha. The
average gross return is computed at PhP 63, 002/ha. The average net return is PhP 14,904/ha
and for every peso invested in producing rice, farmers gained PhP 3.78. The average cost per
kg of rice is estimated at PhP 12.74 while the farmgate price is recorded at PhP 16.68/kg
(Philippine Statistics Authority, 2020).

The province of Kalinga is the major producer of rice in the region, but apart from rice, there is
also a significant number of farmers who are into yellow corn production. Like any other crop,
the production of rice and yellow corn in the province is confronted with various production
issues that range from the high cost of inputs to climate-related issues such as typhoons and
drought.

Combine Harvester

Hossain et. al.,, (2015) reported that timely harvesting is extremely important, as delayed
harvesting leads to delays in seed bed preparation and sowing operations for the next crops.
Currently, timely harvesting of rice is a big challenge due to the shortage of labor and high cost
of labor as large number of labors are migrated from rural to city due to the rapid
industrialization and urbanization. To overcome these problems, mechanical harvesting is
urgently needed (Keerti & Raghuveer, 2018). Using technologies/mechanization can improve
the timing of tasks (Jones et. al., 2019). The modern combine harvester is a versatile machine
designed to efficiently harvest a variety of grain crops. The name derives from its combining
three (3) separate harvesting operations such as reaping, threshing, and winnowing into a single
process. Thus, combine harvester is a time saving technology. Use of efficient machines saved
207 30% of operation time than ordinary machine (Tiwari et. al., 2017). There is a positive trend
of mechanization across the world in rice production, which contributes reducing the time
consumption. Average time saving by using combine harvester over manual methods was found
to be 97.50% (Hossain et. al., 2015).

IV. METHODOLOGY

a. Study Site

Kalinga province is one of the six (6) provinces that composes the CAR (Figure 1). Based on its
topographical features, the eastern portion of the province is rolling while the western area is
crested peaks with isolated plateaus and valleys. The province is constituted of seven (7)
municipalities namely, Balbalan, Lubuagan, Pinukpuk, Rizal, Tanudan, Tinglayan, Pasil and
Tabuk, a component city. Kalinga has a total land area of 324,130 ha which accounts for 16% of
the land area of CAR (Kalinga Agricultural Profile, 2020). From the total land area of the
province, 101,430 ha is considered as potential agricultural production areas but only 52,464 ha
is actually planted with agricultural crops. The province had the largest holding/farm area in CAR
in 1980 and 2012 (Philippine Statistics Authority, 2012). As of 2016, there are 257,512 projected
populates, 67% of which were considered as economically active labor force in agriculture,
forestry and fishing, where 70.89% are male and 29.11% are female.
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Study area: Kalinga Province
121°12.0° 121°24.0"

121°12.0° 121°24.0'

Source:
National Mapping and Resource Information Authority

Coordianate Reference System:
World Geodetic System 1984

Figure 1. Geographical location of the study site. A) Kalinga Province, B) Cordillera
Administrative Region, C) CAR in the Philippines.

b. Selected Crops

The province soil type is mostly suitable for rice, corn, coffee and banana production for all the
municipalities. Based from the data of Philippine Statistics Authority (2019), 20,365.07 ha

(irrigated, rainfed upland) and 4,118.64 ha (heirloom) are the total physical area for rice

production, 13,256 ha for corn (white and yellow), 7,630.4 ha for coffee and 3,352.3 ha for

banana. The above i mentioned crops were selected for the conduct of AMIA in Kalinga. Rice

and corn are considered as the top two (2) most important crops in the Philippines given that

rice is a staple food and corn is a good substitute for rice especially in poor or rural areas.

Coff ee, on the other hand, is one of the province
had the most production among the high value crops (HVCs).

A. CLIMATE RISK VULNERABILITY ASSESSMENT

Under the DAT RFO 1 CAR project, the AMIA was conducted to plan and implement strategies
to support local communities in managing climate risks from extreme weather events to long-
term climatic shifts. In order to establish CRA communities, CRVA was proposed to guide AMIA
in targeting and planning. CRVA would ensure that the AMIA investments are cost i effectively
channeled to support the overall goals and outcomes and to address the inherent spatial and
temporal variabilities within and across sites. The procedures followed was based on the
(International Center for Tropical Agriculture (CIAT) methodologies using the CRVA framework
as shown in Figure 2.
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Figure 2. Climate risk vulnerability framework.
Source: Palao et. al., 2017

a. Sensitivity Index

Although there are other factors that could affect the suitability of a crop to grow in a certain
condition, this study only focuses on climate T related factors which are the changes in the
temperature and the changes in precipitation. The analysis of sensitivity was based on the
assumption of a high emission scenario by 2050 (RCP 8.5 developed by the IPCC).

Crop Occurrence Points

Crop occurrence points were needed in order to identify the suitability each crop. A participatory
mapping workshop with local experts (municipal agriculturists, agricultural technicians and/or
banner program coordinators) of each municipality was carried out to locate the selected crops
in their respective municipalities (Figure 3). Prior to the workshop proper, the participants were
requested to bring a copy of the agricultural profile of their municipality that contains agricultural
area, crop yield, and production data that are available at the barangay level to be used as a
guide in mapping the occurrence of crops. Grid maps were printed for the participants to record
the location and yield of each crop. Crop occurrence was processed with the aid of Quantum
Geographic Information System (QGIS) software, satellite images from Google Earth that show
the geographical features of their respective municipality such as road networks, river networks,
municipal and barangay political boundaries, and grid maps with 1km-by-1km resolution.

Crop vyield of each crop i rice (conventional and heirloom), hybrid corn, Robusta coffee and
banana, were annotated as high, moderate, or low yield based from their existing data reports.
This was used as a basis for the ranking of crop production (low i high) of the selected crops in
Kalinga Province. The participants documented the crop occurrences of each crop. The results
varied in terms of total number of points per crop. Each occurrence was georeferenced using
the field calculator function of QGIS to identify the coordinates of each point. The reference
system used for each point was set to World Geodetic System 1984 (WGS 84). Finally, the
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georeferenced crop occurrence data were formatted in comma separated value (.csv) since this
is the format required by the crop distribution modeling tool that was used.

Current Conditions

A total of 19 bioclimatic variables (Table 2) were selected to assess the climate suitability of

each crop. The bioclimatic variables were collected from WorldClim. These bioclimatic variables
(representing annual trends, seasonality and extremes of the environment; accumulated from

weather station data from the 19611 1990) were derived from monthly temperature and rainfall

values for the purpose of producing variables that are biologically relevant (Hijman, et. al.,

2005) . These are necessary to understand <Species
Ignizio, 2012). Climatic variables that are related to temperature are Bio 1 to Bio 11 while those

related to precipitation are Bio 12 to Bio 19.

Table 2. The Bioclimatic Variables used and their descriptions.
Code Climatic variable Description
Annual mean temperature derived from the
average monthly temperature.
The mean of the monthly temperature ranges
(monthly maximum minus monthly minimum).
Bio3 Isothermality (Bio2/Bio7)*(100) Oscillation in day-to-night temperatures.

The amount of temperature variation over a
Bio4  Temperature seasonality given year based on standard deviation of
monthly temperature averages
The  maximum monthly  temperature

Biol  Annual Mean Temperature

Bio2 Mean diurnal range

. Maximum temperature of . : .
Bio5 occurrence over a given year (time-series) or
warmest month
averaged span of years (normal).
The minimum monthly  temperature
BioG Maximum temperature of coldest occurrence over a given year (time-series) or
month averaged span of years (normal). Variation
over a given period.
. Temperature annual range (Bio5-
Bio7 . P ge ( A measure of temperature
Bio6)
This quarterly index approximates mean
. Mean temperature of wettest d y APPro
Bio8 temperatures that prevail during the wettest
quarter
season.
. This quarterly index approximates mean
. Mean temperature of driest d y pp . .
Bio9 uarter temperatures that prevail during the driest
a quarter.
This quarterly index approximates mean
. Mean temperature of warmest . .
Biol0 Larter temperatures that prevail during the warmest
a quarter.
This quarterly index approximates mean
: Mean temperature of coldest . .
Bioll temperatures that prevail during the coldest

quarter
quarter.

This is the sum of all total monthly
precipitation values.

This index identifies the total precipitation
that prevails during the wettest month.

This index identifies the total precipitation
that prevails during the driest month.

This is a measure of the variation in monthly

Biol2 Annual precipitation
Biol3 Precipitation of wettest month

Biol4 Precipitation of driest month

: Precipitation seasonalit L
Biol5 (Coef?icient of variation) y precipitation totals over the course of the
year. This index is the ratio of the standard
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Code Climatic variable Description
deviation of the monthly total precipitation to
the mean monthly total precipitation and is
expressed as percentage.
This quarterly index approximates total

Biol6 Precipitation of wettest quarter precipitation that prevails during the wettest
quarter.
This quarterly index approximates total
Biol7 Precipitation of driest quarter precipitation that prevails during the driest
quarter.

This quarterly index approximates total
Biol8 Precipitation of warmest quarter precipitation that prevails during the warmest

quarter.

This quarterly index approximates total
Biol9 Precipitation of coldest quarter precipitation that prevails during the coldest

quarter.

Source: http:/mww.WorldClim.org

Future Conditions

According to Woodward (1987), plant distribution is primarily being controlled by climate. To
analyze the changes in crop suitability under climate change, crop distribution was modelled
using a future downscaled climate data (IPCC, 2001). RCP provides potential trajectory that
project future changes in climate by assessing a series of different uncertainties. Four scenarios
I RCP2.6, RCP4.5, RCP6 and RCP8.5 were developed based on their total radiative forcing
(i.e. cumulative measure of human emissions of greenhouse gas (GhG) from all sources
expressed in Watts per square meter) pathway and level by 2100. The scenari ob6s stor
describes a heterogeneous world with continuously increasing global population, resulting in a
global population of 12 billion by 2100 (Riahi et. al., 2011). Over the years, the GhG emissions
and concentrations is considerably increasing following the trend of the 8.5 scenario reaching a
radiative forcing of 8.5 W/m? by the year 2050.Thus, for this study, the RCP 8.5 was used as
basis for future projection of climate change by year 2050 (Figure 3).

RCP8.5
3.2-5.4°C

g4 >1,000 ppm CO,eq
1004 (172 scenarios, RCP8.5)
720-1,000 ppm

(148 scenarios, RCP6)
804 580-720 ppm

(144 scenarios, RCP4.5)
480-580 ppm

(509 scenarios, no equivalent RCP)
60 _y 430-480 ppm 2
(116 scenarios, RCP2.6)

2014 estimate

Relative to
1850 - 1900

RCP6
2.0-3.7°C

Net CO, emissions (Gt CO, yrh

404
20<
Historical
0 emissions = =
NS aa——— RCP2.6
Net-negative global emissions — 09-23°C

-20 - - T - -

1980 2000 2020 2040 2060 2080 2100

Year

Figure 3. Representative Concentration Pathways (RCPs) developed
by IPCC based on the projected amount of CO2 emitted.
Source: IPCC 5" Assessment Report, 2013
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Crop Distribution Modelling Tool

Maximum Entropy (MaxEnt) species distribution model Ver. 3.3.3k was used to determine the

crop suitability based on the crop occurrence points and environmental layers. The tool is
commonly used to estimate most suitable areas for crops based on the probability in geographic

areas where the distribution of crops is scarce (Elith & Burgman, 2001). MaxEnt compared to

other modeling tools produces an impressive predictions of crop suitability (Phillips et. al., 2008).

This model makes use of a correlative model of
environmental requirements and predicts the relative suitability of location (Davis et. al., 2012).

These environmental requirements were represented by bioclimatic variables (Table 2) which

are combined to determine areas most suitable for the particular crop.

Sensitivity Analysis

Sensitivity is the degree to which a system is affected, either adversely or beneficially, by
climate variability or change (Laderach et. al., 2011). The climatic suitability of each crop was
analyzed in QGIS. The crop suitability of each crop was determined by subtracting the future
from baseline suitability (expressed as percentage). This reflects the degree of crop sensitivity to
changing environmental conditions.

Crop sensitivity formula:

(Future Conditions 1 _Current Conditions) % 100
Current Conditions
(Source: Palao et. al., 2017)

To determine the percent change in suitability of each crop, crop sensitivity was reclassified
based on the classification of CIAT as shown in Table 3. This index ranges from -1.0 to 1.0.
Based from the sensitivity index, indication of low suitability ranges from 0.25 to 1.0, while - 0.25
to -1.0 signifies gain in suitability. The higher the change in a negative direction reflects a higher
impact caused by climate change (Palao et. al., 2017).

Table 3. Sensitivity index based on percent change in crop suitability from baseline to future
condition.

Percent Change in Suitability (Range in %) Index Description
<= -50 (Very high loss) 1.0

>-50 & <= -25 (High loss) 0.5 Loss

> -25 & <= -5 (Moderate loss) 0.25

> -5 & <=5 (No change) 0 No Change
> 5 & <= 25 (Moderate gain) -0.25

> 25 & <= 50 (High gain) -0.5 Gain

> 50 (Very high gain) -1.0

Source: Palao et. al., 2017

b. Hazard Index

Hazard is the nature and degree to which a system is exposed to significant climatic variations
and extreme events and are identified based on its known potential impact on the agricultural
sector and characterized by their extent, magnitude, severity, duration and variability (Parker et.
al., 2019 and Bragais et. al., 2020). The identification of hazard was based on its potential
impacts on the agricultural sector.

Towards Climate i Resilient and Sustainable Agriculture: 14 | P a ge
Targeting and Prioritization for the Adaptation and Mitigation
Initiative in Agriculture (AMIA) in Kalinga Province



Hazard Dataset

Eight (8) climatic hazards, namely tropical cyclone, flood, drought, soil erosion, landslide, storm
surge, saltwater intrusion and sea level rise, were identified to affect agricultural production in
the Philippines, especially rice and maize (Palao et. al., 2017). Hazard datasets refer to the
historical databases to evaluate the current susceptibility of a hazard to occur in a geographic
area (Bragais et. al., 2020). These datasets (Table 4) were based on the result of workshop and
consultations conducted by CIAT with local and national experts i SUC experts/focal persons.
Each of these hazards was weighted for each island group of the Philippines because these
island groups are unique in terms of exposure to hazards, rainfall pattern, landform, and crop
distribution. Also, each hazard has different degree, intensity and frequency, and the potential
damage also varies (Palao et. al.,, 2017). The hazards weights used for this study were the
Luzon weights 1 typhoon (20%), flood (19.05%), drought (14.25%), erosion (11.43%), landslide
(8.57%), storm surge (9.52%), sea level rise (5.71%), and salt water intrusion (11.43%).

Table 4. Hazard weights in the island group based from the workshop with experts.

Hazards Island Group
Luzon (%) Visayas (%) Mindanao (%)

Typhoon 20.00 18.21 16.95

Flood 19.05 16.40 15.25
Drought 14.25 16.17 16.95
Erosion 11.43 12.57 12.71

Land Slide 8.57 10.72 14.41

Storm Surge 9.52 10.39 8.47

Sea Level Rise 5.71 8.33 5.08

Salt Water Intrusion 11.43 7.21 10.17

Source: Palao et. al., 2017

CIAT provided the raster (tropical cyclone, drought, sea level rise and salt water intrusion) and
vector data (landslide, flood and soil erosion) for CAR. Processing of these hazards was mostly
done in QGIS software. Since the given data were for the whole region, the raw data of hazard
were clipped to get the needed feature for Kalinga province (Figure 4). Vector data were
rasterized (vector to raster) then normalized to have values that ranges from 0 i 1. Using the
zonal statistics tool of QGIS, mean values for the intensity of tropical cyclone, flood, soil erosion,
and landslide were calculated while sum values for the occurrence of drought, sea level rise, salt
water intrusion and storm surge. These were normalized and were multiplied to their equivalent
hazard weights and were summed up. The overall hazard values were normalized and classified
into very low (0 - 0.20), low (0.20 i 0.40), moderate (0.40 i 0.60), high (0.60 i 0.80) and very
high (0.80 1 1.00).

Normalization formula:

hazidx_norm =

where: hazidx_norm is the normalized values of the hazard index, x is the value of a particular
hazard, xmin is the minimum value of the dataset and Xmax iS the maximum value of the dataset.
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Figure 4. Various climate related hazards in Kalinga province.
Source: International Center for Tropical Agriculture

c. Adaptive Capacity Index

Adaptation, in the context of human dimensions of global change, refers to a process, action, or
outcome in a system (household, community, group, sector, region, country) in order for the
system to better cope with, manage or adjust to some changing condition, stress, hazard, risk or
opportunity (Smit & Wandel, 2006). In climate change context, Smith et. al., (2000) refer to
adaptations as 6 6 adj ust me nt ssocio-econ@nic cgystergsi irt redponse to actual or
expected climatic st i muThdPhilippifegis ane ofthefmost vulmerable 1 mp ac
countries to climate risks because of its geographical location and level of economic
development (Defiesta, 2014). The study aims to provide a high-resolution analysis at the
municipal level, however, there are limited socio i economic variables available. Hence, Table 5
shows the list of capitals and the collected indicators that were used as bases for the adaptive
capacity of the eight municipalities of Kalinga. These capitals include economic, human,
physical, institutional and anticipatory. These indicators were derived from the available data
(mainly from 2018) from the Cities and Municipalities Competitiveness Index (CMCI) of the
Department of Trade and Industry (DTI) and CIAT. Each indicator was normalized and was
summed up for each capital. Moreover, tabulated normalized values for each capital of the
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different municipalities were integrated in a spatial data or the Kalinga shapefile that contains
municipal boundaries.

Table 5. List of capitals with their indicators.

Capital

Indicator

Economic

Classification

Gross sales of registered firms

Total capitalization of new business

Number of approved business permits for new business applications

Number of approved business renewals

Number of occupancy permits approved

Number of approved fire safety inspection

Number of declared employees for new business applications

Number of declared employees for business renewals

Local inflation rate

Cost of electricity - Commercial users and Industrial firms/customers

Cost of water - Commercial users and Industrial firms/customers

Price of diesel as of December 31 2018

Regional daily minimum wage rate agricultural plantation and non-plantation
(amount in Peso) 2015

Daily minimum wage rate - non-agricultural (Establishments with more than 10
workers)

Cost of land in a central business district

Cost of rent

Number of universal/commercial banks

Number of thrift and savings banks

Number of rural banks

Number of finance cooperatives

Number of savings and loans associations with quasi-banking functions

Number of pawnshops

Number of money changers/foreign exchange dealers

Number of remittance centers

Number of microfinance institutions

Total number of LGU recognized / registered business groups

Total number of other business groups

Business tax collected by the LGU (in PhP)

Real property tax collected by the LGU (in PhP)

Total revenues of the LGU (in PhP)

Total LGU budget

Human

Capacity of public and private health services i Doctors

Capacity of public and private health services i Nurses

Capacity of public and private health services 1 Midwives

Public and private secondary education - Number of Teachers

Public and private secondary education - Number of Students

Number of local citizens with PhilHealth registration

Physical

Existing road network asphalt (in km.)

Total land area

Percentage of households with water and electricity service

Number of public and private secondary and tertiary schools

Number of public and private - Clinics

Number of public and private i Clinic Beds

Number of public and private 1 Diagnostic Centers

Number of public and private - Hospitals

Number of public and private 1 Hospital Beds

Public and private T Infrastructure for Evacuation

Presence of drainage systems in LGU Center

Presence of water and power source

Presence of a sanitary landfill

Practice of Waste Segregation
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%

Capital Indicator
Presence of comprehensive development plan
Presence of the local investment incentives code
Presence of the equivalent of an investment promotions unit
Getting building and occupancy permits i Minutes
Institutional | Getting building and occupancy permits i Steps
Getting Mayor6s permit fioMinutesew busir
Getting Mayor 6s permit fioStepsnew busi
Getting business renewal permits i Minutes
Getting Business renewal permits | Steps
Presence of the Comprehensive Land i Use Plan (CLUP) and Disaster Risk
Reduction Management Plan (DRRMP)
Presence of an office that implements the CLUP and DRRMP
Presence of staff manning the office
Presence of local E.O or ordinance that mandates the implementation of the
CLUP and DRRMP
Anticipatory Conduct of LGU-wide disaster drill
Date of latest LGU-wide disaster drill
Presence of early warning system that integrates professional responders and
grassroots organization
Total Budget for DRRMP
Availability of local Geohazard Maps from DENR
Availability of LGU Risk Profile from DSWD

Source: CMCI of DTl and CIAT.
d. Vulnerability Assessment

After the assessment of the three components of vulnerability i hazard index, adaptive capacity
index and sensitivity index i of each crop for the different municipalities, the climate risk
vulnerability can now be identified with the weights provided by the CIAT.

The vulnerability formula is shown below:

n
f (Haz, Sens, AC) = X S ((Haz wh) + Sensws)) + 117 AC Wa)

where: Haz = hazard index, Sens = sensitivity index (i=crop), and AC = adaptive capacity index.
Wh=weight given for hazard, Ws=weight given for sensitivity, and Wa=weight given for adaptive

capacity.

The weights used in this study was based from the previous CRVA projects of CIAT. These
weights were determined during the consultations and workshops of local and national experts.
The weight given for adaptive capacity was 70% and 15% for sensitivity and hazard. In addition,
various scenarios were also created using different percentage (e.g. 33% for adaptive capacity,
33% for sensitivity and 33% for hazard) as shown in Table 6 since the analysis of weights for
each component of vulnerability are highly subjective. These weights were based on literatures
to explore the impact on different vulnerability classes. There are five (5) classifications for
vulnerability (very low to very high vulnerability) for each municipality. The overall vulnerability
was determined using the QGIS software.

Table 6. Weights used to assess vulnerability assessment.

Version Sensitivity (%) Hazard (%) Adaptive Capacity (%)
Version 1 15 15 70
Version 2 33 33 33
Version 3 25 25 50
Version 4 20 20 60
Version 5 30 30 40
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B. CLIMATE T RESILIENT AGRICULTURE

The studies used both primary and secondary data. Desk reviews were done to gather
secondary data and information regarding the identification of target crops and study sites.
Primary data were gathered through FGD and Klls, field observation and photo documentation
(Figure 5).

The crops chosen for the study were those identified as priority crops by the DAT RFO i CAR,
and of which is based on the volume and area of production. The study sites were selected
based on their crop production, gathered from the Philippine Statistics Authority (PSA), DA i
RFO i CAR, and the provincial and municipal agricultural offices. During the field activities, the
priority crops identified were verified in the study sites based on their crop production.

Figure 5. Activities done in Kalinga: (A) courtesy call of the AMIA Project
staff with the different Local Government Units, (B) focus group discussions
with farmers and stakeholders, (C) key informant interviews with farmers
and stakeholders, and (D) field visitations around Kalinga.
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The data collected through desk reviews, FGD and KIl were on:
a) Agriculture context
o People and livelihoods (gender i specific variables): demographics (current and trend;
specific emphasis on rural populations); economic and social prosperity (poverty, access
to basic needs i water and electricity, education, etc.); food security and nutrition
0 Agriculture activities: land use, farm size and title deeds; agriculture jobs and incomes;
agricultural input use (water/irrigation, fertilizer, pesticides)
o Key value chain commodities: identification and description of key value chain
commodities relevant for food security and national and county economy
o Challenges for the agriculture sector: outlining the key challenges for the agricultural
sector in the county
b) Climate vulnerabilities
o Past Climate Change and variability of the agricultural sector
o Farmers” perceptions of Climate Change and related risks
o Future projected changes (with some discussion on uncertainty)
o Climate vulnerabilities per commodity (across major value chain)
c) Adaptation options/interventions
o Current interventions, programs and policies
o Gaps in current adaptation options and needed interventions, programs and policies
(conceptually mapped to specific vulnerabilities in the major commodities)
d) Institutional resources and capacity to implement adaptation strategies
0 Types of institutions engaged in facilitating the implementation of adaptation strategies
o Resources and capacity to tackle climate change aspects, to deliver services (extension,
insurance, financial services, etc.) and to execute (staffing, planning, implementation,
financial management)
o Intra- and inter-institutional coordination for effective management
o Gaps in institutional management and governance to support the implementation of
adaptation strategies

C. COSTT BENEFIT ANALYSIS

a. Data and Sources

Both secondary and primary data were used to achieve the project objectives. Multi T stage
stratified area probability sampling design was used where the primary sampling is in the
municipality, and the secondary sampling was barangay and then finally the household.

Primary data were obtained through surveys and FGD and it included the costs and returns
generated by the rice and corn farmers from their last cropping season (2020 wet season). It
also included the adaptation strategies of the farmers and their perceived benefits and risks of
availing crop insurance. Data on costs and returns of rice and corn production covers the area
operated or managed by the sample farmer. Secondary data were also requested from the
OPAG, OMAG and from PCIC particularly the number of farmers who availed crop insurance,
the land area insured, and the number of farmers who claimed indemnity.

The data were gathered from a total of 67 corn producers, 36 of them are beneficiaries of crop

insurance while 31 are non i beneficiaries and a total of 64 rice producers, 32 of them are
beneficiaries of crop insurance and 32 are non-beneficiaries.

b. Data Analysis

For the prioritized adaptation technology cost and benefit analysis of enrolling in crop insurance
considering financial benefits for rice and corn farmers enrolling, considering the various
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potential scenarios regarding the occurrence of typhoon hazards. For other selected adaptation,
partial budget analysis was used.

c. Limitations of the Study

This project focused on financial cost and benefit analysis. It analyses only the costs and
benefits from the point of view of the farmers. The costs included are the costs incurred by the
farmer in his corn production and the benefits included are the benefits generated by the farmer
such as his profit, if any.

V. RESULTS AND DISCUSSION
A. CLIMATE RISK VULNERABILITY ASSESSMENT

a. Sensitivity Index

Current Occurrences of Crops

Based from the result of the participatory mapping, maps regarding the existence of the selected
crops were generated. As shown in Figure 6, areas who have red points were classified to have
high production or yield, orange for moderate and yellow for low. The ranges of crop yield were
identified by the local experts based on their existing reports.

For the conventional rice (A), crop production of less than 2.18 tons per hectare (t/ha) were
classified as low yield, 2.18 i 3.34 t/ha for moderate yield and greater than 3.34 t/ha were
classified as high yield. It was evident that in the map (Figure 6), that the city of Tabuk have high
production of this crop, as well as in Pinukpuk and Rizal. The same ranges were applied for the
crop yield classification of Heirloom rice (B). Since heirloom rice is suitable in mountainous
areas, it is shown in the map that this particular crop is existing in the rolling areas of the
province specifically in Balbalan, Pasil, Lubuguan Tinglayan and Tanudan. In Lubugan,
Heirloom rice production was classified to be high while for the rest, production was classified to
be low to moderate.

For hybrid corn (C), crop production of <3.11 t/ha were classified as low yield, 3.11 1 4.75 t/ha is
considered to be of moderate yield and >4.47 tons/ha were classified as high yield. Corn is
highly productive in warm areas and beinngstlpne of
on the western part of the province specifically in Pinukpuk, Rizal, Tabuk city, Tanudan and
Lubuagan. This crop. Therefore, based on the result, almost all parts of Pinukpuk had high
production while some areas in Tabuk city, Rizal, Tanudan and Lubuagan varies from moderate

to high yield.

Furthermore, for Robusta coffee (D), these ranges were followed. <1.29 t/ha were classified as

low yield, 1.29 7 1.79 t/ha for moderate yield and >1.79 t/ha were classified as high yield. Since
robusta coffee isone o f the provincesdéd OTOP, al most al |
province were planted with coffee except in some areas of Tabuk City and Rizal. Result showed

that the production of coffee in the province ranges from low to moderate except for the
municipalities of Lubuagan and Tanudan. As observed in the map, in most areas of Lubuagan,
Robusta coffee production was classified as high, also, in some areas of Tanudan.

In addition, for banana (E), these were the ranges identified: <5 t/ha were classified as low yield,
571 10.44 t/ha for moderate yield and >10.44 t/ha were classified as high yield. According to the
result, most of the municipalities have a low to moderate yield classification while Pinukpuk and
some areas of Tabuk City were classified to have a high yield. During the conduct of the CRA,
Aciga, Ammacian, Malagnat, Taggay and Wagud of Pinukpuk were barangays that considered
banana as their secondary crop.
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Sarizo F7ES

Crop Occurence: Heirloom Rice

Figure 6. Crop occurrence points of the selected crops. A) Conventional rice B)
Heirloom rice C) Hybrid corn D) Robusta coffee E) Banana

Crop Sensitivity

The sensitivity of each crop at the municipal level was assessed based on the suitability of the
crops by the year 2050 in comparison to the current crop suitability using the MaxEnt model.
The bioclimatic variables that contributed best to the model varied across the 5 crops. Figure 7
depicts the changes in climatic suitability of the selected crops by the year 2050. It was
observed that losses are in the lowland areas of the province particularly in Pinukpuk, Rizal and
Tabuk City. As observed, for conventional rice, hybrid corn, robusta coffee and banana, these
municipalities will experience more pressure from climate change and are predicted to loss in
climatic suitability. In contrast, the municipalities of Balbalan, Pasil, Tinglayan, and Tanudan are
predicted to have gain for conventional rice and hybrid corn. For heirloom rice, as shown in the
map, most of the municipalities are predicted to have gain except for Lubuagan with no change
and Balbalan which will have a loss in suitability. In addition, for Robusta coffee, the province
was predicted to have a loss since temperature highly affects the production of this crop. Areas
that are predicted to experience more pressure from climate change is predicted to gain loss in
climatic suitability of a crop does not necessary mean that the crops will not survive due to its
topographical area but a decrease in terms of crop yield is expected in areas where agricultural
management continues Obusiness as usual 6 approach
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Figure 7. Sensitivity map of the selected crops in Kalinga.

b. Hazard Index

Tropical Cyclone

Globally, tropical cyclonesar e t he deadl i es tnataraldd dciossatsltieersst (oGolall
2017). Tropical cyclones are classified as tropical depressions, tropical storms, and typhoons. In

the Philippines, Luzon had the highest occurrences of typhoons since 1989 to 2016 (Desquitado

et. al., 2020). From 2001 i 2010, the country had a total of 171 typhoons of which the highest

occurrence of this hazard is in Luzon, particularly in the Cagayan Valley, llocos Region, CAR,

Central Luzon and Bicol Region (Israel & Briones, 2018). According to Holden & Marshall

(2018), Northern Luzon is one of the areas that is heavily affected by the risks of typhoon.

Based on the results, as shown in Figure 7, the municipalities of Pasil and Tinglayan are
considered to have the least exposure to typhoon with normalized values of 0 and 0.05 while
Tanudan, Lubuagan, and Balbalan are considered to have the low exposure to typhoon with
normalized values of 0.21, 0.22 and 0.24, respectively. On the other hand, Tabuk City and
Pinukpuk have moderate exposure with normalized values of 0.52 and 0.54, respectively; and
Rizal (1.00) is highly exposed to tropical cyclones.
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Figure 8. Normalized tropical cyclone index of the different municipalities
in Kalinga.

Flood

Flooding is being triggered by tropical cyclones and heavy monsoon rains. This natural disaster
is the leading cause of natural disaster deaths worldwide and is responsible for 6.8 million
deaths in the 20th century (Doocy et. al., 2013). According to the World Bank Group, (2011)
over the time, heavy rainfall associated with typhoons and other weather systems may increase
in both intensity and frequency under a changing climate and exacerbate the incidence of
flooding in existing flood-prone areas and introduce a risk of flooding to new areas. From 2000
to 2010, the total value of agricultural damage, by commodity, affected by typhoons, floods and
droughts in the Philippines amounted to a total of approximately USD 2,234.21 million (Israel &
Briones, 2018).

Figure 9 shows that the municipalities that are most exposed to flooding are Pinukpuk (1.00),
Rizal (0.98) and Tabuk City (0.94) followed by and Lubuagan (0.45), which was classified as
moderately exposed to flood. Furthermore, Tanudan (0.15), Tinglayan (0.10), Pasil (0.06), and
Balbalan (0) are classified as least exposed to this hazard.
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Figure 9. Normalized flood index of the different municipalities in Kalinga.
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Landslide

The municipalities of Balbalan, Pasil, and Tinglayan, which are mostly mountainous have the
highest exposure to landslide (Figure 10) with a normalized value of 1, 0.99 and 0.89, followed
by Tanudan and Lubuagan (high), 0.7 and 0.8, respectively. Pinukpuk (low) with a normalized
value of 0.28 followed by Rizal and Tabuk City (very low), 0.04 and 0.
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Figure 10. Normalized landslide index of the different municipalities in
Kalinga.
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Drought

The World Bank Group (2011) reported that prolonged droughts are associated with the El Nifio
phenomenon and these natural events will likely intensify in the future in the Philippines. The
municipalities of Pasil and Tinglayan both having a normalized value of 0, were classified to
have the least exposure to drought. Also, Lubuagan (0.02), Balbalan (0.03), and Tanudan (0.17)
were also classified as very low in exposure to drought. They are followed by Rizal (low) with a
value 0.29 followed by Pinukpuk (moderate), 0.59 and Tabuk City (very high), with a normalized
value of 1, respectively (Figure 11).
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Figure 11. Normalized drought index of the different municipalities in
Kalinga.
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OEPAR,

Soil Erosion

Human activities such as, land use conversion, deforestation and illegal logging, kaingin and
other unsustainable farming practices, and poor land and water management have caused the
quality of soil to decline, thus contributing to soil degradation. Considering the fact that these
municipalities are in the mountainous areas of Kalinga, the municipalities of Lubuagan (0.93),
Tanudan (0.99) and Tinglayan (1.00) have the highest exposure to soil erosion. On the
otherhand, Tabuk City, Pinukpuk and Pasil were classified as low in exposure while Balbalan
and Rizal, being situated on the lower area of the province are ranked to have the least
exposure to this particular hazard (Figure 12).
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Figure 12. Normalized soil erosion index of the different municipalities in

Kalinga.
Salt Water Intrusion, Sea Level Rise and Storm Surge

These hazards have no significant effect in Kalinga since it is a landlocked province as shown in

Figure 13.
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Figure 13. Normalized salt water intrusion, sea level rise and storm surge

index of the different municipalities in Kalinga.
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Overall Hazard Index

The normalized values for the eight (8) hazards were summed to come up with the overall
hazard index map of Kalinga using the assigned hazard weights for Luzon. As shown in Figure
14, the municipalities of Pinukpuk (1.0) and Tabuk City (0.99) have the highest exposure to
hazards as these municipalities are classified from moderate to very high exposure to typhoon,
flood and drought which have the highest weights. These were followed by the municipality of
Rizal with a normalized value of 0.72. Moreover, the municipalities that are moderately exposed
to these hazards are Lubuagan (0.58) and Tanudan (0.44). The municipality of Tinglayan is
classified to have a low exposure with a value of 0.27 and the municipalities that are least
exposed to these hazards are Balbalan with a normalized value of 0.04 and Pasil with O,
respectively.
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Figure 14. Overall Hazard Index Map of the different municipalities in Kalinga.

c. Adaptive Capacity Index

Each capital of adaptive capacity was classified into five (5) equal intervals through
normalization. Normalization was done for easier comparison and analysis of data since the
ranges of each indicator had a large difference. This is also done to avoid biases regarding the
differences in socio-economic development between municipalities. The normalized data were
classified as Very Low (07 0.20), Low (0.20 i 0.40), Moderate (0.40 7 0.60), High (0.60 1 0.80),
and Very High (0.80 1 1.00). The value of 1 indicates that the adaptive capacity of a municipality
is very high while 0 is very low. Figures 15 - 17 illustrate that the municipality of Tabuk had a
very high adaptive capacity in terms of economic, physical and human capitals. Since it is a city,
it is expected that there are high economic activities and better access to health and education.
These are the driving factors on Tabukds capacity
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Figure 15. Economic capital map of Kalinga Province.

121°24"

Human Capital

17°36"
17°36°

Pinukpuk

Balbalan

17°24"
17°24°

Lubuagan

\

Tanudan g
Tinglayan Legend:
Adaptive Capacity Index
Very Low
Low
Moderate

High
Coordinate Reference System: 2 -
World Geodetic System 1984 Very:High

17°12
1712

o
120°48" 121°0 121°12" 121°24" 121°36"

Figure 16. Human capital map of Kalinga Province.
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Figure 17. Physical capital map of Kalinga Province.

For the anticipatory capital, indicators related to plans such as presence of DRRMP, CLUP,
disaster drills, availability of Geo i hazard maps and risk profiles are some factors that affected
the result of this capital. Figure 18 shows that the municipalities of Tabuk and Tinglayan have
the highest adaptive capacity. Among the eight (8) local government untis (LGUs) of Kalinga,
Tinglayan had the most updated CLUP, DRRMP and LGU wide-disaster drill activity, while
Tabuk had the highest total budget for DRRMP which made these municipalities adaptive in
terms of anticipatory. Pinukpuk follows with a value of 0.74 then Lubuagan being the least
adaptive. This result is due to the fact that these municipalities have the least budget allotted for
DRRMP and have the least updates on the related indicators.
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Figure 18. Anticipatory capital map of Kalinga Province.
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DEPAR).

On the other hand, indicators for the institutional capital are related to programs and projects
that are supported by the government. The City of Tabuk is the most adaptive in terms of this
capital, followed by Tinglayan with corresponding values of 0.75 and Rizal at 0.66 which were
classified as high. Also, Pinukpuk (0.48) was categorized as moderate and Balbalan (0.25) as
low. The rest of the municipalities have the least adaptive capacity in terms of institutional 1
Tanudan (0.15), Lubuagan (0.09) and Pasil (0.00) as shown in Figure 19.
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Figure 19. Institutional capital of Kalinga Province.
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Overall Adaptive Capacity Index

The overall adaptive capacity index (Figure 20) of Kalinga is the aggregation of the five (5)
capitals. The city of Tabuk (1.00) was classified to be the most adaptive since it has been
consistent in having the highest adaptive capacity for all the capitals. Moreover, the
municipalities of Pinukpuk (0.31), Tinglayan (0.29) and Rizal (0.25) have low adaptive capacity.
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Figure 20. Overall Adaptive Capacity Index map of Kalinga Province.

However, since the study aims to assess vulnerable areas, inversion of the adaptive capacity
was done. As shown in Figure 21, the lower the value, the higher the adaptive capacity, while
the higher the given value, this indicates vulnerability. Areas are considered to be vulnerable if
their adaptive capacity is low. Since Tabuk City had the highest adaptive capacity index, it is
now classified as very low in terms of vulnerability. On the other hand, the municipalities of
Pinukpuk, Rizal and Tingalyan were classified as highly vulnerable since they had low adaptive
capacity. Furthermore, in comparison to the overall adaptive capacity, municipalities of Balbalan,
Lubuagan, Pasil, and Tanudan were ranked as lowest in terms of adaptive capacity that is why
in the inverted adaptive capacity index, they were classified as very highly vulnerable.
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Figure 21. Inverted Adaptive Capacity Map of Kalinga Province.

d. Climate Risk Vulnerability

Although different weights were used in assessing the vulnerability of each crop, the results
(Figures 22 1 31) showed consistency in detection of highly vulnerable municipalities. This
shows that the characteristic of vulnerability, in terms of component and indicators are not too
sensitive to varying weight proportions. However, Version 1 (15-15-70) will be used as a final
basis in the prioritization, targeting and identification of areas that threaten the resilience of agri-
fisheries communities.

In the identification of areas for prioritization, the municipality must be found to being highly

vulnerable despite changes in the weights of the three dimensions (sensitivity, hazard, adaptive
capacity) and at the same time must show high production of the selected crops.

High Value Crops

a. Banana

The municipalities of Pinukpuk, Rizal and Lubuagan were considered to have very high
vulnerability in the production of banana (Figures 22) because they are characterized to have a
moderate (Lubuagan) to very high (Pinukpuk and Rizal) incidence of hazards, high loss in
banana suitability, and at the same time, have a very low (Lubuagan) to low (Pinukpuk and
Rizal) adaptive capacity. Moreover, relating to the crop occurrence points gathered, Pinukpuk
had the highest production of banana. Therefore, in terms of interventions, the municipality is
recommended to be prioritized. In addition, in Figure 23, although different weight proportions
were used, result showed consistency in detecting vulnerability of Banana in Pinukpuk, Rizal
and Lubuagan.
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b. Robusta Coffee

On the other hand, almost all of the municipalities in Kalinga except for Tabuk city were
considered to have either a high (Tinglayan) to very high vulnerability (Pinukpuk, Rizal,
Balbalan, Pasil, Lubuagan and Tanudan) in the production of Robusta coffee (Figure 24).
Considering the underlying factors in the suitability of Robusta coffee, all of the municipalities of
the province exhibited a negative change which greatly account for the result. In connection to
the crop occurrence points gathered, Lubuagan had the highest production of Robusta coffee
while moderate in Balbalan and Pinukpuk. Although Rizal and Pasil resulted to have high
vulnerability, these municipalities have low Robusta coffee production. In addition, although
Balbalan, Lubuagan, Tinglayan and Tanudan also have high vulnerability (70-15-15) and were
recorded to have production that varies from moderate to high, the maps below show
inconsistency in terms of vulnerability as the weights change. Thus, in terms of the
implementation of interventions for Robusta coffee production, the municipality of Pinukpuk is
recommended to be prioritized. In addition, in Figure 25, although different weight proportions
were used, result showed consistency in detecting vulnerability of Robusta coffee in Pinukpuk
and Rizal.

Rice

c. Conventional Rice
Figure 26 shows the vulnerability assessment of conventional rice. Based on the result,
conventional rice production in the municipalities of Pinukpuk, Lubuagan and Rizal (even with
varying weight as shown in Figure 27) are classified as highly vulnerable. Furthermore, as
discussed in the result of participatory mapping of this crop, conventional rice was also mostly
grown in Pinukpuk, Lubuagan and Rizal with high yield which means the production of this crop
in these municipalities were >3.34t/ha.

d. Heirloom Rice
Heirloom rice, which is currently commonly produced in Balbalan and Lubuagan and were
recorded to have a high production that is considered to be highly vulnerable in the
municipalities of Balbalan, Lubuagan and Tanudan. As shown in Figure 28, Balbalan, Lubuagan
and Tanudan were very high in vulnerability of heirloom rice. Also, although different weight
proportions were used, result showed consistency in detecting vulnerability of Heirloom rice in
the abovementioned municipalities.

Hybrid Corn

Hybrid corn, based on the crop occurrence mapping, is being produced in Pinukpuk, Rizal and
Tabuk City, high yield was registered in Pinukpuk and Rizal and moderate yield for Tabuk City.
This crop is projected to be highly vulnerable in Pinukpuk and Rizal based on the assessment
as shown in Figures 301 31.
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Figure 22. Climate risk vulnerability map of banana using the weights 70% for adaptive capacity, 15% hazard and
15% sensitivity
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Figure 23. Vulnerability assessment of Banana using the four (4) different proportion of weights.
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Figure 24. Climate risk vulnerability map of Robusta coffee using the weights 70% for adaptive capacity, 15%
hazard and 15% sensitivity.
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